(57) Abstract: Antibodies that bind human interleukin-18 (hlL-18) grgeML 2004
provided, in particular antibodies that bind epitope(s) of human IL-1I3.

The anti bodi cpbe, for exanple, entirely human antibodies, reconbinant
anti bodi es, or nonoclonal antibodies. Preferred anti boo‘?‘%réusﬂ%‘!fémhl gh
affinity for hlL-18 and neutralize hlL-18 activityin vitro and in vivo. An
anti body of the invention can be a full-length antibody or an

ant i gen-bi ndi ng portion f _Method of maki ng and nmet hod of using the
anti bodies of the i nvéﬁh’?ﬁhﬁﬁgTW@WJUMIgﬁER&MUﬁ%s, or

anti body portions, of the ANENETHOBK 6FWM ¢ A RIRet i N9 hiL-18 and
for inhibiting hlL-18 activity, e.g., in a human subject suffering froma
di sorder in which hiL-18 activity is detrinmental. - 6 JUL 2004 WD 01/58956
PCT/ US01/ 04170 QN4 ﬁ%i&ﬁoIﬁAT Bl ND HUVAN | NTERLEUKI N-18 AND METHODS OF
MAKI NG AND gJSI NG

This application is a non-provisional application claiming priority to U.S.
provisional application Serial No. 60/ 181,608, filed February 10, 2000, entitled,
“Antibodies that Bind Human Interleukin-18 and Methods of Making and Using” the
contents of which are hereby incorporated by reference. In addition, the contents of all
cited references, including literature references, issued patents, and published patent

10  applications, as cited throughout this application are hereby expressly incorporated by

reference.

Background of the Invention
Interleukin-18 (IL-18) was originally described in 1989 as interferon-gamma
15 inducing factor (IGIF) and is a pro-inflammatory cytokine with various functions in
addition to an ability to induce interferon gamma. These biological properties include
ac'tivatidn of NF-«b, Fas ligand expression, the induction of both CC and CXC
chemokines, and increased production of competent human immunodeficiency virus.
Due to the ability of IL-18 to induce 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 in vzjv'o due to
problems associated with administration of mouse antibodies to humans, such as short

30  serum half life, an inability to trigger certain human effector functions and elicitation of
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01/58956 PCI/ USQL/ 04170 -2 an unwanied i nmune response agai nst the nouse
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and the constant regi ons of the antibody chains
Summary of the Invention

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



are human-derived, have been prepared (Junghans, et al. (1990) Caru:gr ‘}ﬁfsmm
50: 1495- 1502; Brown et al. (1991) Proc. Natl. Acad. Sci. 88:2663-266

Kett| eborou . (1991) Protein Engineering. 4:773-783 However
because the%@hfﬁérl ¢ and 10 humani zed anti bodi es sti| IPGIASE W one

muri ne sequences, they still may elicit an unwanted i mmune reaction, the
human anti-chinmeric anti body (HAMA) r eactd on, especially when

adm nistered fo rol onged perlods Apreferred IL- 18 inhibitory agent to
nuri ne anti bod¥ L%'H 1yt e Il Hegolwity wighhanfC50 eftl 1d0E-6 OD]ICSShUmiﬁEﬂed
anti bodi es) wostligs, hecqu o1kl ¥1ALIBI R0 drbesd 8 1218841 since such
an agent should not elicit the MA reaction, even If use or pr ol onged
peri ods. However, éfu@}?ﬂ&hﬁipmdh@gv@amepmms bmnsodweﬁmnnbmj eranthutgeas t and,

her of or e a1 € i bR ot YRR wPlu b ANETEL A 20 T Sl et o
as net hods 6f RM}EDA@T%QCR@NAQSENDmrrpMRNBNDQVEUMEQQSE@m ansgn@r

aspect, the |nve tio 0.a C ound capabl e of bindin unan
I LIO 18 amino adid & 08 lglre SFablyp e ia‘btﬂ’ %’é@é&‘?‘rﬁﬁﬁm%i’@bp% Pd?#ling’a@?

conpri ses an Mntlbtfdy 1ﬁtmtﬁ[di’ﬂaﬁﬁﬂodpornt\laﬁ6hs(%fnbb&iﬁﬁﬂs lhe a}lﬁb&l&%‘a ééoﬂl%kded in
SEQ ID NG 70 or. ?IDNO 25 71. |In one enbodi nent, he conpound is a
smal | mol ecul é‘nﬂb‘gﬁ ¢-Be? Sipgi-sheinantibedy (éﬁEtV))bmynonmlmhMﬂbe@y fragment, such
as a fully human aMétH&@Mle&mEﬁt@gﬁgﬁgﬁla ed dheiBOBL Bt pcn?cﬁ%ﬁoptﬁm tﬁe}fg gpLion
pertains to a human nonocl onal antibody, or -antlgen

t her eof , capatiindsés antﬂpﬁ@neﬂéhtl@artﬁ%ﬁnoﬂ 4 pottion of githet, véhere thmhmﬂodyemt s t he

anti body or fr S a 8, as
det er ni %ed by %Féo?amtmé"{} S gtﬁofélr%egéoi\/é?st%ﬁn&tgsko% ur[%atulemgg Pf"s‘{ﬁe?ﬁ‘t’ff T8 cﬁnsiagt 1 or
less, 1 x | O@f2.1s3-ot less, ab éﬁ&mnibd)by il%céplsﬂonaésohaﬁs, ,or Whixh #b¥itd hemdn O

Iess, 1 x 1CE- 6 L 2004 WO 01/ 58956

ber Uso1) 0417d T3 ag‘“’i‘yé’f‘ B1Co sof) % ?&H‘? G s AlEARD. 8 Saoror $with an
| C50 of 1 x l(hEagen@ﬁndnfgS;ﬁ)moh tbferao%a@ difbcidt@F6m hlim¥n HOF WittPA k | B%sS, 1 X
10E-9, 1 x,1CE-10 or Os | CE-11 or | ess. In anot her aspect t he
i nvention p rtcapﬁt@t?%l’é ?fll%ﬁﬁ’eaﬁdﬁmnﬂfé&}‘SUY&CCEHSWYF@@WGMW@MQ portion
t hereof , that ﬂlmiﬁmeamsnlsta&%y%th%m@noﬂltx i@’M?(E?HP{ 5| Nt@n‘ilatﬁi@lgn?x aci ds =
PLFEDIV[I'DSDCRDNA (SEQID NO 1), WV RNL SEQ I D

portion of ei taR&rody,mran agtigen-hinding gorsipn thbl@e@mag digsoniatetiroat htznmgLflﬂtwnlhody
Preferably, t I ment s,
anti body is aas(éclgi@n%?%gﬂ%%f Ianﬂ)l E g‘?& ’Zﬁtggtg%gx%dl ﬂrﬁ f'“\efgc% g#rﬁon{é?%%mgyor
(scFv)), or a mayighibibhmiandhilB etibjty with an IC,, of 1 x 10‘8M or less. Alternatively, the

20  antibody, or an antigen-binding portion thereof, may dissociate from human IL-18 with

a kq 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. 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



In other enbodi nents, the isolated anti body, or antigen-binding por_thgﬂ” Nk
thereof, 10 binds to an epitope of human |IL-18, or a portion of eit
where the a .098 g OF anti gen-bi ndi ng portion thereof, dissociates from
human IL- 18 wWith a kpff rate constant of 0.1 s'' or | dSL/USYD4YRt er i ned
by surface plasnon resonance, or which inhibits human 1L-18 activity with
an 1C50 of 1 x 10'6M or | ess. Alternativéy, t he anti body, or an

anti gen-bi ndi ng portion thereof, may dissociate fromhuman IL- 18 with a
koa. rate 15 IR Rr agpotgen-binginggortiop theres§ hasesvariable regiomednthiping o htage

pl asnon reson i RPALALE EdER - Vi Ly Wi n 0 of 1
x 10" Mor | e?g%ﬁl% ?@?E&?@bgﬁ’e an%’%agndéﬁcggg g%mgﬁta i ﬁéﬁnglnhh‘?%ﬁeg
portion ther edfor Svehjichiian bans} ag.gorferop mokeamino dcid subitdobdior iasekivhs atfoat €

constant of | . 10-3s’ I as,..det erm ne rf | asnmon
resonance, or 5&4?%"3“F%n*}%l?’(éﬁheﬁf?ﬁ%ﬁ"ﬁ“t‘inig’%&%f‘de*\?’Yﬁaﬁ%&r?naﬁgﬂgs agreferred 10- gM
or less. Al §erentodivehty thetisobatedQmaiidy o dy mt@én-amdﬁ@}szﬁ&m&@ieafjwﬁaimti on

t hereof , may igg@ciate fromh IL-18. with a k ff rate constant of 1 x
107s-1 or | es< @b st e 6O Ut oaieising e fed wrumesor SHQ INA:

i nhi bit human 2land $hasy chdik Varible Reghth (HEFR) Bdntatnixg 9 a3MoUid!sEfSnce of

#
Alternatively, the antibody, or an antigen-bi nd% ng portion ere may
di ssoci ate fr orahEMAR: 24. -In gnether prefesrel embodimens, thoiselatad antibbdy] oxanlddtiges-'  or

518 activi oo pomonte gt inicf 3 Tph s OBARE foe g EY R Ringly oo
antibody, & anidsenvenpsrof SEQADIND:28mnd aheavheifaﬁoclfa}riabm;egiﬁhiﬁomahﬂiﬁgrtﬁgn human
I L-18 with. mgﬁ({éiﬁng&%?@yﬁ{)hﬁrx 10" 6s or less, as determ ned by

surface plasnon resonance, bit human IL-18 activity with an

| G50 of 1 x 10" "M dnotherssspectsfaticiavendsppehindfo ghi@nacaitiedl cb@posht ai Ns to an
i sol ated human anti.body, .or. an 30 antj gen-pi ndi ng portion_thereof,

cont ai ni ng at CPQBESFI‘%Q%EDQ 99 n951284 e@g’r“'tﬁi:‘f‘ ofdhEsoR of g dalisptiongnd Bi ndi ng an
epi tope of humphimateutiddly abdtptaBle dhieigr, SN BRANMBBBinnt, IHRGhiERbALSH 6 jul 2004
WO 01/ 58953 PCT/ USQOL/ 04170 -4 antibody, or an antigén-binding portion
thereof, h&d £OwaStion furthepgamppiisesotleast onpfditional skeyapeuticchgent foritegatingehai n  CDRL
domai n, CDR2 Weﬁnv@ﬁchqpﬁ%ag@[%iipd  forth in Table 6 or 9 which
can have, e.g., one or nore amno acid substitutions or insertions at or
adj acent to any of Anptherispeat ofjteesipvantiorspertaiats toanasbds of Maktihgm antiBodgnitht 10- 11.
n a preferregmy ﬁm%héﬁahdn.}z?g h3p Bk ElARh D

ar..an antigen-bi ndi ng
portion there contains a t chalrn varl qqlg%?eégfe%lﬁdm_r@ﬁ%gcont ai ni ng

the am no aci d¢xpsipgenewtibofly S tiNG antigdh camgrigind@papitoehehomaralli- | e

regi on ( HCYR) lg)lrtiainin th ﬁ?ﬁ el b' QIDNO 26. In
anot her 'p% _ercgeu qénngoaélaﬁ%cﬁ‘?s, . @%@ﬁér@éf@@@ O i)rE)’an anti gen-
EI ndi ng Eortl GHRNDBDESLFIDQISEQ TS NO: 33 bl a goldinidf ¥itlek;al Seléctf 86m tHeCVR)
aving the amn
9 ant(l)body 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



10 acid sequence of SEQ ID NO 29 and a heavy chain variabl e regi on ( HCVR)
having the anino acid sequence of SEQ ID NO. 27. Another aspect of & &L 2004
invention pgilédl to pharmaceutical conpositions conprigsj an anti body,

or antigen-bin |%§6 portion thereof, of the invention ana*ci)ug(ﬂmm
pharmaceutically acceptable carrier. In aone enbodi nent, the pharnaceuti cal

15 conposition further conprises at | east’ one additional therapeutic agent

for treating a_ .di soc{%ﬁ, bp{whl ch 1L- 18 activi E‘r& is detrinmental. Another
aspect of the FHPEATGSHFFEMESRCRRNALREQRHING: D IRWeNRQVERGSBR hat

bi nds human i Q“I@:@B?,%&ﬂ)ﬁ&éiﬁﬁékéﬁte@l% SEQND NO¥:8Mi3h Ak M-@biio%ﬁorﬁorﬂ&‘aﬁfgf

conprising exposing an_anti body rfepertoire to an antigen conprising an
epi t ope of hurfegioregoing gPreferablihfheilibtaris a himaen antibetly ibtasEDMTDSDCRDNA ( SEQ | D
NO 1) ), VIRNLN : . .a . parti.on af either; and
selecting fromt h?ﬁﬁ%ﬁ%@é%&%ﬁégég%%ﬁo%% ilu‘f‘lﬁlgfmlﬂ)le‘?‘ncagngﬁlé epi t ope
of human | L5 18ntilndpof siyny thermbore aspecistsg. PLERAMADSDIRDMAIS GHgble Rga, orl)

VI RNLNDQVLFI I D.NO . 3 o) _a rtion . of either. 25 | n one

enbodi ment, t 8&1;%1% eﬁ%’é%@%@&%@’?@“ﬁgﬁﬁ ’ﬁoﬁt@i“\%}e éﬁgF’P‘i?g‘P% thegutidl-ani mal
and the met hod 8tk se poitioithetest, idn b RRo@Binam bxphéskibn V&goradl. i €N conpri si ng
the epitope of human 1L-18 conprising am no acids PLFE SDCRDNA ( SEQ I D
NO 1), VI RNEWL%l‘B@h?%Eﬁ-lD NO 33), the N- or C-terninal portion of
human 1L- 18 (SEQ fTRuNeBinothadges, HefinyRniR JeftQhk 185 n?c@(;d%&'uﬁ%ﬁ%?%og%toﬁﬁpes'

I n anot her enbodi ment, 30 the ‘antibody repertoire I's a rec
anti body | i®r dest calhintq whaichihe rregmbinpns ekpression yestazdiag regn intreducehifary wit h an

anti gen cont aiggi g i; : L i.ng.the '-. 6 J 2004 WO
01/ 58956 PCT/ U ot%&bzii%%wﬁ%@‘ﬁ?‘%@@@%&%@%ﬁ&%gé@ 18 K1),

VI RNLNDQVLFI DanedEQuitiban si@ibody3that bixels hidasLr18ps systhatized byyheSEID | D NOS:  31- 32
and 34-60, or a porntion of af t.he foregoing. Preferably, t library
is a human anti bOd&{)tlﬁ rrag?e§€i°r}l ¥ 1%%%1%@31%@&1{1&}9%14{) ’ﬂ@éﬁlpg é‘r‘fn%’rr}ﬁ\'/l des an
i sol ated nucl gigectdslydoRpadsl dddtaddhehuid ITRPEWtPhe Bbo8Y, of RfigARANEnGSPECE S,

e.g., a heavy and/or light chain variable reﬁ_ldon, or “portion thereof. In

rel ated enbddiPeEiensherqofof thednvsntion suehcthasihumartildl Seastivithi ingnhitited.ant i - 1 L- 18
ti body, orti PINE . k j , e.d.,
anti body, or p Bt %Bﬁiéxeégf:elcf 615t11|_ 1&%@1&5&%.? %azﬂ e Mo?i?mﬁ{b%ﬁg}ﬁﬁr@%rﬁl{b >+ 9

for expression in a host cell. , I n anot her aspect e I on
pertains to a lfeethild ind husinsybietteuifasing fromraglisofddr imogtichddt 18 actitity imhi ch t he

reconbi nant - e)ﬁgﬁﬁﬁﬁ{aﬁ @or}{fr?s‘in%radﬁ%ﬁstg%% %l Bﬂn?éjnus%%gcﬁt tﬁeoaliltibody, 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).



synt hesi zi ng an antibody that binds human 1L-18, by culturing the hdstjyl 2004
cell in aculture nediumuntil an antibody that binds human IL-18 is

synt hesi zed“}bym%g?s cell. Another aspect of the invention ﬁertai ns to a

met hod for 1rnhibr'ting human IL- 18 activity conprising &6 Wﬁ@foﬁlﬂﬂl human
IL-18 with the antibody, or antigen-binding 15 portion thereof, of the

i nvention such that human IL-18 activity “i's inhibited. Yet another aspect

of the invention peitains to a method for_ inhi bitir;g hunman IL- 18 activity

in a human subj ect T4He &Fh9NE il repdelnfdler! 8 pomplpieg vithithe sl Saeqepont y i s
detrimental, AR GbBeadBipsLdidRag bR AEMRNYBEBERONAGSRRNHPOTY.

1
or antigen- binding porti (_)n.ﬂ:ereof, of the invention suc
| L- 18 acti vi t W@ PHd-Hiséndicasd indsrlegrey. i Bhis pepiids episope i$ bownd by thetantiHlvent |
the anti-IL-1833ptiRg9¥) My be administered, e.g., before, concurrent, or
after, an additional agent such as an anti-IL-12 antibody or antigen
bi ndi ng fragment thereof, nethotrexate, anti-TNF antibody or antigen

bi nding fragment thereof. corticoster.oj cl gQspqri.n, rapanycin, FK506,
or a non-steroi dal ’gé'ﬁ‘f'?ﬁoﬁvfslag %r”)‘f’dﬁfg"girr'.lgé@“@?’&&“%é@c‘irlﬁtri’%ﬁ%f t he
Dr awi ngs Fi gurvheteirsthe paptidbepitops copipikiak mda&a@?%ﬁﬁ%@ﬂkwg‘sg% conpar ed
toIL-13 (I 6.) anfgallé.l-.l% (right). - 6 JUL 2004 WD 01/58956

PCT/ USOL/ 04170" Q@318 iSindicatod indarki araye (Thispeptids geitors is hopnd iy theamsi-Bxed
with the |L-18grpewalors. Wherein the peptide epitope conprising am no

aci ds PLFEDMIDS (SEQID NO 1) of I1L-18 is indicated in dark gray.
Thi s pepti 4 epitope is bound by the anti-IL- 18 anti body 2E1. 5 Figure 3

wherel n the. pept | dovin 1 B o ke SRLAE A I oSV BRI 80 1 0
NO 33) of | Lragptes Thedplpaicddightranddark gy apitopdtremespaithe Neneitirmiral i S bound
Fut engt h 1 Eonttg BB LS [t PRYIENOSAEERAD- e spheri cal 11 ght
and dark gray epitopes represent the N and C ternminal contact epitopes of
L PR v R WSt el el B gl e ot ey
neutralizing the biologic effects of IL-18 as a function of inhibition of IFN-y induction
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



neutralizing the biologic effects of I1L-18 as a function of inhi bi%ign mi 2004
| FN-y induction in KGL cells. The 1C50 values for the anti bodies *2 HJ
(boxes) and anti body as an 1gG antibody (circles) or as a single
chain anti b%vw’?/fégﬁlangl es) are, respectively, 2.1E- 10, P§TEROME1705nq

3.3E-9. 20 Detailed Description of the | n7vent'i on This invention pertains

to the selection of peptide epitopes that' are capable of generating

neutrali zi ng gfl bOdiié Eg JL-18 medi ated signal transduction, the

preparation = : 1 9P hese epi topes and the use of such

anti bodi es, i ncl udirAgpreg@RmiModelet Blali2R. &l hIS OLIBlfior &A/cgingaﬂaﬂveuﬁaf}z%- The
n

strategy of selecti ngd\z&)t oggs entails construction of a onol ogy nodel
of the |L-18 paseiéisdyaDELLER RreteinpoPietichgFunets &ishesr (1999)2363)i prad1826. of

vi sual i nspectd A TP dpega | j n.used | ect
representative (g?)EeIg'tr}?S de ségér;s\yritogg?%srg‘g)s/%\t édstlgge}é&h%é gon ?l%ﬂo%grérrebé’ on.
Am no aci d SedlidReadths MW rechysre The Mty EpgalStradtalad 6F IDNB-(PEIUEN., et al.
abbrevi ation de. 3% k 6 Jg;'Iﬁ 2004 WO 01/58956 PCT/ USQ1/04170 7 Sel ection
of IL-18 Epi tf?%ég’”’% MRS SRR ErY Bymqrferleukin- 1 Bgta.definedits, 40 uYG.on of
conparative predofinbn PREStInBidp RN SRk Proconti act .,
Genet. (1995) ,r‘23 13};, 89 318{26.e CODEE@@:CEY ﬂlﬁjgcsﬁﬁﬁ%ggwéég) was
used to gener alifferHopmL ‘890M151%(Scmud¢r5{-letal-, Refired drystabsthuctuddofuiec ept or .
The X-ray cry r s of |- Pri e .. t.al ... T

t hr ee- di nensi Z%%le@%r}ﬁ%@i%g%gﬂldﬁ ne%gﬁ{eeof f’éi?d%ﬁ% _hL'fk‘B’gteaac.”"?’ 84”?%@3“’9 D 2.0

. ANG  r estd utBienhemP(1896), 227(3)..ppBR38I47) Re availatlo ) werd 48:d @O yfadticaes

o 70" o AL e R o MRpaH PR bbb SRl SR+
ant agoni st. - pt s&is€nsml Dfuchirddfshel fpedantbilaiikinarbedvtsi compledd Wil -intMukind . 10

Bi ochem (1995), Zgagg) pg. 83 8- 476) are avail able and were used as
reference codrddi®n € {Londqm) 6199761 386(33h)s pP- 1201 97 vige usad.tq modet fhe 111181
receptor strugdcdpr.(Vigers, G, et al. Cystal structure of the type-|
interleukin-l-receptor conplexed with interleukin- 1.beta. Nature (London)
(1997), 38876621), Thpstrusml modyl byitding foel.- 1 foandwhpdL- i8treceptor is@escribasept or. 15
The structuralg, uilding for IL- 18 and the IL-18 receptor is

descri bed furtiﬂeg{rjﬁ%%‘?ow. | L- 18 Model Buil ding '

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



The overall sequence honology wth these two proteins (i.e., IL-1(3 and
IL-18) is 20 low, however, there is conpelling evidence that IL-18Y4 JUh 2004
menber of t%oll}sés% famly (see Dinarello, C A 1L-18: a THI1-induci ng,

proi nf | ammat ory "¢yt oki ne” and new mnenber of the IL-1 fafCI{PSOp4178y | er gy
Cin. Inmmunol. (1999), 103(1, Pt. 1), pp.
protein fold is very simlar. Like IL-10,

11-24) and that the overall
TL-18 is initially secreted in

a pro form Both ?r?&ll Lil g@and@gro-l L-18 are activated by IL-1
(3-converting 58?1‘?5 OFQQEY CEYVCRIHAFHE H¥Y Proteis IS0 N With &ie|serjuexce Romology

| nt er| euki n- 18&,;ang_jgnt [oB % Homver ' Stk f.qr | CE
(caspase-1). §W lﬁ%ﬂi 1r§ . I?I%m"rﬁlr%gr}cg alﬁgxggsﬁeﬂ%sx?%%%%ﬁoﬁeE? l)e." I]?"?E?Is"lglagg known
that the I|L-1 IFtReépmes censtiudtésiondnballydvithethe plogramdnsightilnThiaslignBienteoagbé 0, C. A.
et al. Over VisEé’x\{inra&Q erl eukin-18: nore than an interferon-yinduci ng
factor. J. Leukocyte iol. (1998), 63(6), 658-664). IL-1(3 is capable of
binding to the IL-18 receptor. As a 30 final argunent, IL-1 0 and IL-iRA
di splay an identical fold, even though the overall ;- 6 JUL 2004 WO
01/58956 PCTI USOL/ 04170 -8 sequence honol ogy between these two proteins is
on a par wiwth the sequence honmology wth IL-18. The sequence alignnent
between the three proteins (i.e., I1L-18, IL-1P and IL 1 -RA was
constructed nmanually with the programlinsightll. This alignment can be
seen in Table 1: r- 6 JUL 2004 WD 01/58956 9 5 10 15 20 PCT/ USO1/ 04170
Tabl e 1: Sequence alignment for I1L-18 relative to IL-1 Rand IL-1 RA 24

| L-18: YFCK- LESKLS- VI RNLNDQVLFI DQGNRPLFE- - DMI- DSDCRD- - NAP | L-1(3: °

AP- VRS- LNCTLRDSQKSLVMS- G- - P- YELKALHLQGQ - D-- MEQ | L-1 RA

SSKMQA- FR- - | WDVNQKTFYLR- N- - N- - QLVAGYLQGP- - N\VNLEE 80 | L-18:

RTI FI | SMY- KDSQPRG- MAVTI SVKCEKI STLSC---- ENK-11SFKEM | L-10:

QVVFSMS- FVQGEESNDKI PVALGLK- EKNLYLSCVLK- DDKPTLQLESV

8




| L- 1RA: Kl - - DV- - - VP- | EPH- - - ALFLG H- GGKMCLSCV- KSGDETRLQLEAV 123  Ife-619UL 2004
NPPDNI - KDTKSDI | F- FQRSVPGHDNKMQFESSSYEGYFLACE- KERDL | L- 1( 3:

DPKNYP- KK- &% K- 1 - EIl NNKLEFESAQFPNWYI STS- QAENM | L- 1RA:

NI TDLSENR- EW R- S- DSGPTTSFESAACPGWFLCTAVEADQ 170  [PETA801/04170

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

- PVFL- - GG TKGEQDI TDFTMQFVSS (SEQ ID NO 5)" |IL-1RA

- PVSL- - TNMPDEGVMWVTKFYFQED (SEQ I D NO 6) The sequence honol ogy between

t hese sequences is listed in Table 2. The upper 25 triangle is percent

strict sequencgyiélenty i t ; p. _gQpservative
sequence ﬂomf?5f¢b§1sle§m?ﬁggg%%%ﬁ§ﬁg% ?%ga% eaﬁ's"eﬁ%%ﬁ@!a"s?ggported in
Table 1 are considered in Table 2. As was nentioned above, the overall
honol ogy is |powbut ofrst-stert—aetross—the—fFamHy- 6—3-UL—2004- D
01/ 58956 -10 |PCT/ USOI%417O Tabl e 2: Sequence honol ogy between IL-1 flamly
menbers Mol &dullelli8: 18 FGH(IF]SKLE - RARMLNDOREE T DQGISR IReRE ~-DMT 8D A RI2- L N] P -

11--1b53.5-27. 5-~alL- 1 Q, 654, 4- - - - |L-18 Rec---50.5- The
resul ting I L-|T8 &Pfuct tl?rfgqlzR%S %F@Fﬁ?%#‘%’%fdgﬁéa ‘é‘%‘Q%%%(ﬁ@HWQCHW%: ¥EQ and IL
5 | RA. The oveilallRAqual $3KMORs FRSSEERADKIVYLReN progavARiBdGChawkLERodf t

RW et al., | Errors in Protein Structures. Nature (1996)' 381, pp. 272) is

reasonabl e, Qut a bit |low (see Table 3 below). 1- 6 JUL 2004 WO 01/ 58956
-11 PCT/ USOL/[04170 TaBPe 3: Structural Z-scores from What Check (Posiltive

| s better ﬂ@arELiﬂﬁeraEEiFIISMY—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.



5 1L-1(i IL-1RAIL-1 ReclL-18IL-18 Rec (nodel) (nodel) 2004
Packi ng-1.6-2.3-3.6-5.5-5.7 Quality Ramachandran-2.0-1. 3-2. 9- 3 3 Z@N!ot
Rot aner - 1. 64, é}/s sé 0.6-0.6 Normality Backbone-1.7+0.5-1.6-5.

Conf or mat i off CHowBYer, the assessment of the reference s?FG@@ﬂW@Qoby What
Check is also | ow, suggestlng that this &roteln fold is poorly
represented in the database of reference!®structures. Undoubt edl y though,
the | ow seque %E 8”%' og; contributed to a |less than perfect final
structure in rs]% Leoregleneshemalagydbatyeen i-d famiy mambersi n fol d. However,
for 10 the purpose of choosing epitopes for antibody generation, this
structure is cansidered to be sufficient. 10L-18 Receptor Mdel Buil ding
The structure|dolecide| | 1881 ecepilotp was alLs‘IRgenerlda.t-’bReusi ig-t8Re@rjogr am
15 Model er. Th 5 gference—coordigptes—wetgftrom-thetL-1 rleceptor.fAs in
the case of ttg' gytoklnes asso¢ ?gped Wi g1?hese reteptors, the overal
sequence identit-ybi s | ¢o@3.50ut $uificient2tg§ genefare an aiignment.| The
sequence homollogy figudes are included ip Table above. {The alignment
was gener at ed | HerhBAI 'y | §88ng t h¢5hdogran] I nsight!1] and |

is| presentgd in
Table 4. 20 - [ R e2002- WO 01/ $8956 =12 PCTHUSOL{-04+70—Tahye4—Sequence
alignment for|the IL-18 receptof relative to the |L-1 Receuzp¢1)r 5 10 15 22
IL-18 Rec - - - 50.5

The resulting IL-18 structure is pictured in Figure 1 along with IL-1p and IL-
5 1RA. The overall quality as assessed by the program What_Check (Hooft, R.W. et al.,

Errors in Protein Structures. Nature (1996) 381, pp. 272) is reasonable, but a bit low
(see Table 3 below).



| L-18 Rec:

CTSRPHI TWEGEPFYLKHCSCSLAHEI ETTTKSWYKSSGSQEHVELNPR

IL-1

Rec :

CKEREEKIILVSSANEIDVRPCPLNPNEHKGTITMWKDD—SKTPVSTECA 72 1L-18 Rec: |- 6 JUL 2004
NDTGSYFEQVKNYTQKWKLNVI RRNKHS- - - Rec
EDSGHYYCVVRNSSYCLRI KI SAKFVENEPN 119PFE“§§”ﬁ€8:

| L-1 Rec : .
DCKPLLL 163 IL-18 Rec:

SSSRI ALHDCV]
S- - Rl HOHKEKL

- CFTERQVTSKI VEVKKFFQ TCENSYYQILVNST- - - -

LCYNAQAI FKQKL PVAGDGGE: VCPYMEFFKNENNEL PKL(

NKNPTI KKNAEFEDQGYYSCVHFLHHNGKLENI TKTENI T1 VE

L YKNCKKLLL

IL-1

IL-1 Rec :

DNI HFSGVKDRLI VMNVAEKHRGNYTCHASYTYLCGKQYPI TRVI EFI TLE 209 | L-18 Rec:

DRSNI VPVL L GPKITI6AB/ES (GO NES AbtoyEFE N WV C b6k
ENKPTRPVI VSPANETMEVDLGSQ QLI CNVTGQLSDI AYVKWRGSVI

SDPNI HEE- KENRIAVR SKVLRI ENl GESNLNVLYNCTVASTGG

[g?aﬁ¢§ﬂs

257 |
IL-1 Re

@%g ﬂl!?enc .

c :

DDPVLGEDYYSVENPANKRRSTLI TVLNI SEI ESRFYKHPFTCFAKNTHG 306 | L-18 Rec:

EN-- - - -

TDTKSFI LVRKAD _(SEQ ID NQ 7) 1L-1 Rec : IDAAYIQLIYPVT (SEQ ID NO 8) The
overall qualify of the striuttifre of lLt-tiRAI L- 118»1erepth-r18as d etmRé!@d usi ng
the Modeler programis reasonabl e} but agailn scores ﬁ/h ccordi ng
to What Check|(see Tabl e 3 above).|The confii dence ¢t b@nﬁaw ed on
the overal |l foPdckingnes pri+t@ 11y [+208n the|iRnet thct.5,|5L I R Bi/ds 1o both
the IL-1 and blu ﬁ recept o“. The PO | ow s¢quence honol ogy [certai nl
contributes t A quallty of the final stqucture, |however,ias in the case
of the associ aRi S2P0VE, [ B S CUNTEGL StTughure Ti5, £onstter ed
to be suffici =ntaﬁ1a%g&gdr‘lﬂag§dﬁﬁonal él;%er Ci se,ftyhe I - ig pept éésbepi t ppe
bound by LT2 3P[°$EQ ID NO| 33) was| nodel ed|when corpl exed with the |L-18
receptor (Fig a it —exerctses gdet—gfthe—+—38/H—18
receptor conp QQﬁ“g%'ZS genefated pased on t%g | L- IIP%IL-l Fgg%ptor
structure.(Fl;NDBmabw'Thls structufe was enerated by superinposing the
cyt oki ne struegdres—and—the rﬂcep‘u** °t;uct“m° Ng e to
energy mnim g ﬂ%rﬁ nal st'rructur +0. epti de' Epl toEé5§eI ect|i®f 30 The
primary purpos€ofaforgratiohat|i ng stru,tural mpdel s wag to be able to sel ect
sui tabl e peptides—based primarily on a visdhal score. Sol veﬂt__e_x_pmj

sections of

t he

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

20

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.



r- 6 JUL 2004 WO 01/58956 PCT/US01/ 04170 -13 proteins and portions of the
proteins which were both hydrophilic and buri eg i ndt he Lecegtorlcyt BiiUle 2004
conpl ex werg, C i_dered. A final elenent considered was based on a

selme)ct i Vi tyalgro?)ggzgﬁ‘?on. The sel ected peptide epitope sho®CHUBENEPferent in
sequence from simlar portions of other penbers of the fam|ly. Based on
this criteria, a peptide from5 IL-18 wadsel ected. In additionj a

conpr ehensi ve overl appin anel of peptides (SEQ 1D NOS: 31-60

r e[ranr) esent at i ve&ﬁe fy pﬁ%quﬂgﬁt alignment for theglL¢tbmcpptauaeladivp tothe b0  made

and the sequenggeeptod! | of these IL-18 related peptides is shown in Table

5, below. Table 5. Sel ected Peptides Representative of IL-18 10 Peptide
SequenceSEQ | D-NOQ - RLEEDMIDSDCRDNACSEQ DNO 1)  CPLFEDMIDSDCRDNA( SEQN DNG: 2)
PLFEDMIDSDCR( SE%%NQ 3) 2¢FGKLESKLSVI RN( SE

DNO: 31
ESKLSVI RNLNDQV 5\ o4 %E% W %E%W $57502 PRNC|33)
epi t ope) NDEVLFI DOGNRPL (7 P\%ﬁgg 1) ?% )r (Yg%@fﬁ%%?
NRPLFEDMIDSDCR [RE&_Heicn diSAREALBRQLEDNEYE36) Tee P8 FOBHNE FQKWKLNY I RRNKHS -
EDMTDSDCRDNAPR( SE&) 1940 %%WWW%G@SE@W%;KISAKEVENEFN

NAPRTI FI | SMYKD{ SEQk NS %Tﬁaﬁﬂs%@é%ﬂk% A2 A0) st vrNCKKLLL
MYKDSQPRGVAVTI |( SEQ RO 4Ly NAQREREYINSTAG 6 @k Ed BB L. OWYKDCKPLLL
| STL  163)  VKCEKI STLSCENK( SEQ| DNO 44
ﬁg:_?é:;ﬁ&:ﬂ SFK( S : %%————NKNPTIKKNAEFEDQG YSC%FLHHNGKLQ‘NITKTFNITIVE

( . ‘DRI HFSGVKDRLIVMNVAEKHRGNYTCHASYTYLGKOYPITRVIEFITLE
. 209
10 | IL-18 Rec: DRSNIVPVLLGPKLNHVAVELGKNVRLNCSALLNEEDVIYWMF-GEE-NG
IL-1 Rec : ENKPTRBVIVSPANETMEVDLGSQIQLICNVTGOLSDIAYWKWNGSVIDE
257
TL-18 Rec: SDPNIHEE-KEMRIMTPEGKWHASKVLRIENIGESNLNVLYNCTVASTGG
IL-1 Rec : DDPVLGEDYYSVENPANKRRSTLITVLNISEIESRFYKHPETCFAKNTHG
306
IL-18 Rec: TDTKSFILVRKAD (SEQ ID NO: 7)
IL-1 Rec : IDAAYIQLIYEVT (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-1B/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



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

| SFKEMNPPDNI KD( SEQ DNO. 47) MNPPDNI KDTKSDI ( SEQ DNO: 48) -6 JUL 2004
NI KDTKSDI | F@%ﬁéﬁ% DNO 49) KSDI | FFQRSVPGH(SEQ DNO'50) o0
FFQRSVPGHDN DNO. 51) VPGHDNKMQFESSS( SEQ DNO. 52)

NKMOQFESSSYEGYF( SEQ DNO: 53) ESSSYEGYFLACEK( SEQ DNO. 54)

EGYFLACEKERDLF( SEQ DNO. 55) ACEKERDLFKLI [K{ SEQ DNO. 56)

RDLFKLI LKKEDE KKEDEL GDRSI (SEq DNQ 58
EDEL GDRSI NFTV@@E% %d%ogg%x ?5%‘? \9@@ boRidydtgphilic and buried in the

YFGKLESKLSVI RMed¥pRY, (I) leik FlalIdan g RiEQ. |A:h1hpelement considered was based on a
SDCRDNAPRTI Fl | SMYKDSQP | SVKCEK LT28 and 2E1 61)

| STLSCENKI | SFK@WF‘DRH‘W |S1=1Fzms’eéﬁbcleteﬁr§@s sbmlcblbe different in sequence from
VPGHONKMOFESS QY BLAGHIKERRLFKLLLAL Do GRERAERRER, The
ept e represen I‘:a(BJI3

N-term nal cysteine of theILl 21s
not part of3t Hb-18ates galectad. ImﬁdSmmmrehmtvewaalagpidg;iema]sof@e;ﬁmlas QS@Q: i on

Ceoron cor 1 espansig e eRe DB IEN A g pbni o PR D I R e

resi dues havi mgpde hﬁd therbdgende bfallSEFeeedit 218 related peptides is shown in Table 5, below.

Table 5. Selected Peptides Representative of IL-18

10
Peptide Sequence SEQ ID NO:
PLFEDMTDSDCRDNA (SEQ ID NO: 1)
CPLFEDMTDSDCRDNA (SEQ ID NO: 2)
PLFEDMTDSDCR (SEQ ID NO: 3)
YFGKLESKLSVIRN (SEQ ID NO: 31)
ESKLSVIRNLNDQV (SEQ ID NO: 32)
VIRNLNDQVLFIDQ (LT28 binding (SEQ ID NO: 33)
epitope)
NDQVLEIDQGNRPL (SEQ ID NO: 34)
FIDQGNRPLFEDMT (SEQ ID NO: 35)
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)




PLFEDMTDSDCRDNA (SEQ ID NO 1). A schematic nodel of the IL-18 peptf il 2004
(SEQ ID NO 1) conplexed with the |1L-18 receptor is shown in Figure 2,

with this pgpt pitope indicated in dark gray. Subse uent antigenicity
cal cul at i ongv%v\olle;rgg9 gerfor med on IL-18 peptide 10 sequenc@STUSHYRIP he resul t
that this peptide scored particularly hi ﬁhl y. This pepti de was

synt hesi zed and used as an epitope to gé ‘érate anti bodies in a rabbit

host. Mbl ecul a ta ohtained using t hP |1-18 peptide
PLFEDWDSDCRDNAI%@NPBDWD 1) or YFGKLESKLSVI as
conpared to a cmﬁmm&eptor |.e., -6 JULC 2001

PCT/ USO1/ 04170 depictled in Fiqures ? and 3,
provi des an indication r esi dues a neut$E8 iR Ha ah?) bo dy or
conpound may i NKRPEAGIEFQRISVAGHAN al t ernati ve net hod(Sry I@embtd@O)epl ope
sel ection can PRrEEGAIERDRRIgt N the—absenrce—et—any—plecular—nodel i ng by
screening a pa eT 0 reoresgnt ative peptides usiin Ey% ‘Dn‘ﬁgno?eﬁ ection. In

one approach, pVRFHAEMOEGSEEpt i des represent ati ve(SﬁQ tieNent$2)e pf ot ei n

sequence can bENENGFhSSSFE@YROT € T ted—approacty— f—ep{ topes
are represented_in the pnanel of pept ides. In a corﬁbl neg approach,

mol ecul ar nodel 3Ry ESYFLAEEKsed to identify epitlopE Dk EPy 54)) be

i nportant. The[ EGHIACEKEHDERT T OPE(S) SEqUENTE  CAIEETEH NE: U
construct a pa (e.g..—overlapping pentides) t at are 10

representati vvel ed epitope(s). MethbdR 8 Mantflact liri ng
desi req peptid DISRKJIEKEEBEL an _be carri _ed out” usj (@gstfmﬁ—t‘mn ques

known in the a | of

over | appi ng pe IlLe 85 °heen sel ect ed, an i ﬁ@c?@eﬂofv’o%s a cpgnate

receptor can beEWﬁMHTV@\I ternativel y, an | rrlm&mcmem c&m be

perfor med with BIRQD_-'?/lEWbﬁEDLUgHaL e T CL,C}JL of—steh—ithat (IDP @’ de—151 havi ng a
: :

certain binding a nity can be identified. Any Inun of i nosgr eens
can be enpl oy W%K@HWRNWWIBQ@@@HMMWE%@F& I@r NdeséIed peptide

can be |dent| fI%@%A@Rngﬂ%m@%Qbk@ﬁAm%hgﬁu|ﬁ_pzngl’anEU§ﬁfler st udy. Such

"bait" and "prley" techni gues anal yzi ng protlein-protein interactions,
for identifyi ngl TerhENEL SWWW&’D%KEE@%FFQHGI dP1HBeSscori ng b| ndi ng

affinities are| vEspNbeessSsiy rARtrKERS BXISL.eK T ethdiealBi qlie vdlid | zes 20

phage di spl ay ein. Anti-IL- 18 Antibodies The invgention
provi des anti bjo @%%EEB%Y%S anti body porti ons thereof, that bjnd IL-

18. Preferably, the antibodies, or portions thereof, are isolate

anti bodi es. 25 Preferahly, he nti.bo or. ortlo reQf , are

neutral i zi ng ant i b{[ﬁq lg-gngnna cysteﬁxe of 81 ?ﬂ ?E peptide presenteg%y 8ID NO: 2is
not part of the native IL-18 sequence, but was added as a conjugation site. Accordingly,

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.,



The term "anti body”, as used herein, is intended to refer to - B JUL 2004
i mmunogl obulin nol ecul es conprised of four pol ypeptide chains, two heavy

(H) chains aprf, light (L) chains inter-connected by disulfide bonds.

Each heavy cha#&mgg conpri sed of a heavy chain variabIJ%FE@W6H”°
(abbreviated herein as HCVR or VH) and a geavy chai n constant 30 region.

The heavy chain constant region is conpfﬂ ed of three domains, CHL, CH2

and CH3. Eacﬁgl' t chain is conprised of a light chain variable region
iy

(abbr evi at ed recegton, 3 depigierl ey 380d % revides nindipationgs torwhais LCVR or
VL) and a |i ghtsidib@h Revt@RSitditibddPr Onpoti@mby & LN constant region is
conpri sed of one domain, I.C:Lg.a&‘llhe@%‘rH an%o \{Lmr% :E%ancgug%n be further

subdi vi ded into rAgialeraatiye mefhed for petisle iepitopy selectioment be engimplished arthe v

subdi vi ded into _ vy selectomed tooxpinpicn
Conserved, i ornorent ep R BRA ARt doh BBl B e oo of

t hree CDRs andmfnyneseeRion. fr ormagprdachy ortlappingpeptides répresshtdtioe 6Bthdediye t er mi nus

in the foll ow . - FR FR2,.. FR3, .CDR3, FR4. The term
"ant i gen- bi ndip%elg(g)r %%%ﬁ'can(])-l?e “g?%?]a‘ﬂf‘f’%e’dv%g?y%b@f’% oply eExtainsBHgPes H8r t i on” )
as used her ei mepreserted in theopapel®df peptidesd Tea EdndtgReanbsrosth, AbledilrnRREingt At
retain the 1% abi Ii% to specifically bind to an antigen (e.g., hlL-18).
It has been sK&WFdieidentifygpi ﬁlﬁiﬁﬁ-tﬁpﬁﬂ?ﬂﬁ’ﬁaﬁtg%ﬁ iderifisd cpitppe(prsemisase can be
performed by fanaperd se@fo o@nsftl‘ﬁlr:]tl a'ﬂaﬁé]fobptiaé}tébg?g\%ﬂ%%%g%ﬁ&sﬂﬁmQ}CHd| ng

|

fragnents enconpassed within the term™antigen- bi ortion” of an

anti body i HE| GeREesentativg of His ientifiedeanitopets). naibods formarfufastynipg tlesiredprptidd i ng of
the VL, VH, LS, Gl )2 bi val ent 15
e ClsetBitbeSEdh &gg@k@&t ubh ataﬁﬁlﬁggugﬁ)qgeys KaBEhe o ) V2 7

fragment conprising two ragment s » I'de bridge at the
hinge region; (ii®hcethébindingpapbick orqeptisies (el gngpandl of verlfiginmpaptiddd) Idonai ns;

(iv) a Fv fra si.stin of the VL and VH donai of si ngl e arm of
an anti body, %{E/%;’ @glegt% %#%%g)ﬁ?re?\iﬁ?%mé?ate opepior cambryerioEmsgy 2‘“@@1’?‘{9 4- 546
31’ whi ch consias_irﬁrnmio(s:ggéﬂ-éadhﬂ‘pérfmmandiﬁ(a/él.e)eﬁﬁﬂ c?\@@dg@éceﬁor %mrmh_ ﬂ&ﬂ?&; Bt yh
et erm ni ng, regi.on . Furthernore, although the two domains o t he
Fv f ragmen?s, %%Vl%?:lé%“) bé’?‘g"‘&:a#c‘}@ﬁ cfip pe lﬂ?lt’é‘légag%)f ’é‘m&@f]é@{mﬂuﬁwﬁ'@%%e
j 0i ned, Usi ng be eRFIBNEY NN thatBiHBOMesirdrepRY B di8itddGeptideieas vd ilatirgMad es
themto be nade as alg%i,ngle rotein chain |n“wh|ch the VL and VH regions
pair to form e Rindingmeleeiln festurther siidyy SuehShait|and Gmen”rechuiquesdmy) ;  see
e.g., Bird et jgdjvzi oI =1 : : . : 88)
Proc. Natl. AC al.zu_g:ﬂ?%gig glg:rﬁg%%%ﬁési?g%%qeﬁ%%é%%%%ﬁ%ﬁ%ﬂgpﬁfeﬁgésén |(%odi es
are al so i nt efifeepring biylingrafiinitics srsalgsonibechinthetante Qe praféreed tiéchpsguebitibidésng

portion" of,a i rms of single chain antibodies, such as
portion® iaor eBha?g@tdisBBQXs dehHRE ndrOh!

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



al so enconpassed. D abodies are bivalent, bispecific antibodies i n_\ﬁhi ﬁﬂ 2004
VH and VL domains are expressed on a single polypeptide chain, but uJ g

a linker th d.11§89%(90 short to allow for pairing between the two domains

on the same charn, thereby forcing the 30 donains to paiPCT{SP4170

conpl enentary domai ns of another chain aqg creating two antigen - 6 JUL
2004 WO 01/58956 PCT/USOL/ 04170 -17 bindi'hg sites (see e.g., Holliger, P.,

RRE Y e R LR
ant i gen- bi ndi ngmpfisediodnd a8 CLMaYe VE BRIV 1&fiof cad @Jﬁﬁﬁeris@w&ﬁ%@‘gsi on
e

mol ecul es, formed by coval ent or noncoval ent association o

anti body or arnglﬁ‘@d“% hypsrariahility; ernedsemplemersarity detpravinipg weishn€IR), pept i des.
Exanpl es of SUgfrshddEEdR@ i I i, NC ept avi di n
core region_to rrré e a tﬁ%tg? gﬁr?eqﬁtg}g ﬁgéﬁgﬁ%éghﬁeg&a@%%@éﬂ%ﬁg&sﬁm', et al.
(1995) Humah Aifeh BBdnd ¥ Lein dompapest dfdioenCSDRBs £@-f0:0 FRs smingesldronf anfiney St ei ne

resi due, a marker ' angd. - i nal ol yhi stidi t t ke
bi val eni and. oy S TRal S5 30ifte it G2 FL0R: o, 1, DAy iRk ST
(1994) Mol . | GRRHIFR431: 1047-1058). Anti body portions, such as Fab and
F(ab')2 fral gnent an,b repared frqmwhol e antibodi es using
convent i onal techn?aﬁégf‘ es'_ﬁg b ‘gn%%oﬁ%‘l‘?% OB?MF?@B%‘?YKOYCE_“@@Q% fiiRody
respectively, poftionh)pistusedTierddQFerBS 1o MRIOEAVRY fragABhts BOM Bfbody At felBfYe
portions angIDlmgq,unoadhem on ol ecul es can be obt ai ned usihg standard

r econbi nant Uitytospscfiraldy bind topaeatigen éois L di8h . It has been shpwothat thel

anti body", as giged-UMeES fnctios of ' that is
substantially fr_%g of rgét he?dogﬁf?{)%g?@gc%g?/%rﬁgﬁé?e?%%gﬁ%%n iagé‘%ﬁeSg
speci ficiti es apibody. Examplesed bintling fragméritorgornpmased syibini the ©ah 'aptiginnds hl L- 18

i s substantial}yfree. af ti I h cifically bind, anti gens ot her
than hiL-1 8) .bl‘ﬁghr{gipggl"g‘t 8@‘%@‘%&53@‘{‘%@5 als?%bg%‘}gﬂe‘c‘taf‘ FS‘?X°‘18}6H S8t 1 g may,
however, have consistisg pfthe ViLyVHyCL andCHE doraditisi; (J8 2 F(abypl Ghgradit, lalbivhBnP 0

nol ecul es o] t her species. eover,. an i sol.a anti body may be

subst ant i aH yrﬂaglé’%n 081?1&65(1%?"'05](\3% %ragrgqntsr}gril@rl?yaﬂ Alﬁﬁﬁ}%&flggqﬁ FREILE Tegiams t her
an isol ated arii) b8dyragiterd consBiing IR VIl @8 OHBSMARY; (PP fripBldnR@ndstini Meri c
ant i body wher ei riabl e regions mai ns, or isotypes

ﬂnevﬁeq%g Y [ , . CDR do

derived from &EHef WH fompains of g gingle 25 of apraatipedy, @he d4efragment(iard etran

anti body. .25 Ay QR 305544508 ), RRf@ Bnsi I L.ndj es such

as anti bodi es, (29%99 po‘IgW onal ?mti bgﬁ%ﬁgﬁ%g@gﬁ%{%ﬁg%éﬁ? ?agéé& '

bi ndi ng fr agmeATRlenparEy fetemiging regiph (CPRa divethersipre, althoyghethe tvei domaimsiobodi es

(e.g., scFy), gpemtd i i i nen- pept i de based

nol ecul es, 2,Osuch asﬁag%??vﬁogﬁ(gcu i grg %‘g@?&ﬁg’? Is?pggaﬁe\c,]&&shgg%&an%gﬁ%\lﬁ%t %ﬁmg
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



A "neutralizing antibody", as used herein (or an "anti body that g JUL 2004
neutralized hlL- 30 18 activity"), is intended to refer to an anti bo y

whose bi ndi L-18 results in inhibition of the bIO|O ical activity

of hiL-18. $ﬂy§8$€ ibition of the biological activity 6F% Ug YIS o

01/58956 PCT/US01/04170 -18 of hlL-18 can,be assessed by neasuring one or
nore indicators of hlL- 18 blologlcal ac87V|ty These indicators of hlL-18

bi ol ogi cal act b nmpore of several standard in
Vi trogor in wﬂ\%d“é%é @ ﬁ‘ifﬁ"r’t d él’ &8839%"% BpthAcgd e &84 8084t
resonance" ass4usad13ﬂemel Jot ol @D Srhwen:19pi-igal. 5 phenonenon that allows
for the anal ysis of al -time biospecific interactions by detection of
alterations in pr otSEl Eﬂr@s&e%mqba«ix @ 9atiggn-pinding possion therpobmayrbe parbof af or
exanple US| naphamBlA6OneifsIER IACTBE bavaRhA 038 Eéﬁ’assh’&l&%%'o?g} Sweden
and Pi scat avvay, NJ) . further ‘descriptions, see

(1993) Ann. > Biagtbodgior mubQQy nogtiqewith ohe s moNe, oflier protetns at pep(ldéBQ Examples of

5 125131, and Jonaneoabe HBANY syt sririsigh rn e g,@géeaggg“' ;

The term " Kof ftétrangsic sefwondieuki (Mipriyaov 8. R Geal. (1095)Ehsian Uaribdans ohd 1 ate
constant for ﬁl fromthe antibody/antig

b
conpl ex. The t@PH; bR aéé?’ gblggx;éﬁ; g{]a;[e‘lyﬁlg lgéesldm’éﬁlfélﬂrP‘??uFl%?”élran?n{"ﬁ@

di ssoci ati on QﬁI}&Isﬁzﬂihe Q@ to ﬁalfbadiﬁal&ﬂzltﬁlbxﬁhﬂﬂht@@EliFv%HléCGEQ(Klﬁtxﬁﬁ@xpg'l\? Ny 15 10
one aspect 212 SR)veédtgl Qn pertains to an Isolated antib % or ‘an antigen-
bi ndi ng por?i dh 4 Msf Impgl. _Bll%%l(?a?ﬁ) eprtibediepastions syethes| bilsilii@h‘barl si ng
am no aci ds  RigfRE LRPSENAITR Whd1 SN | D NO.
33), or a portion of any of tﬁ%seévgpl\?ggae%e smg/ era y, Ltl:lw ant ody is a
neutralizing éﬁpﬁnﬂ@dypepsm@g@mmrﬂypectlm aﬁwhdi@dylbochesa Mareever, amttbloﬂnesjy I n

vari ous enbodi eco ntib ra
monocl onal ant1 bo 3?0 1%%%2%@%8%%@%@&“@%0% %gﬁ Séﬂgtsf) ‘Xaﬁ‘?/ or

ant i gen- bi ndi nepopibinentddNA teehmigdes, as desordidtherean epi t ope of human | Lh18
corrprlsmg m no agi ds PLEE S . SEQ | D, NO wherein the

ant i body, o$ ant i gg‘ﬁ |l§§9ﬁ§w @Ft?sdﬁe éearébsfqnte’@flegé%{?%%l‘é@anl‘l?oé%ﬁl?&’r‘f’an | L-
18 with a ko mulsstindalyof@iof Btheintibbdies Savil diff@ER anfenid@pRIHHIRE €, gbymsur face
25 pl asnon reso ancehb%ary whi ch _inhibits human IL-18 activit an | C50

of 1 x 10" M or*®¥ tthat sRecifigally,pinds - %@F‘Bﬁlﬁwaﬂdrﬁeaﬁf@ﬁg‘?%ﬁh%l ndi ng
portion ther egpecifially bing &ﬂfgb@stcﬁler fl'l'aﬁ)ﬂlLbl-B'yﬁﬂn slal'ageg allﬁ‘tlo?y ﬁma\ks%er{xﬁcal te
constant of 1 x 10'2s' | ess, as determ ned surface
resonance, or bﬁfﬁlﬁ hilnkg %PX: hﬁ‘éimh hpvye crags-zeeetivity ttg/otbﬁrtahﬂﬁns, IS@@S 818 x 10''M
or less. At Qﬁdl@chleyfrl)ﬁ'votllepgpe@igst NI ¥ver, B isBfdted Biek I8 B}, BELBHaRRNS HQD
t hereof, may di ssoci at

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



30 fromhuman 1L-18 with a lcO . rate constant of 1 x 10'3s' or @ ﬁﬁ_
determ ned by surface plasnon resonance, or may inhibit human IL I 2004
activity w g @gk30 of 1 x 1 0'8Mor - 6 JUL 2004 WO

PCT/ USOL/ 04170 - 1 | ess. Alternatively, the antibody, 3%%%@01%4170

anti gen-bi ndi ng portion thereof, may di s§§)0|ate fromhuman IL-18 with a
koff rate constant of 1 x 10-4s' or less, as determ ned by surface

pl asnmon reson | t humanIL 18 activity with an | C50 of 1 x

1 0O9Mor | egog ﬁﬁ‘AﬁeaPﬁB%?svsé?‘{/by TPEASTEOP R Biore &dlcé??r%ﬂfﬂlg%blﬁllo% ng

portion ther ecafctlvnjfa)ThdieSﬁdi@toaé 6F 1L 8 BRloBi¢AmBLIVib cAB bt s b%%é o A€

const ant of 1 1 gs' | ess, as determ ned by surface | asnon

resonance, ";Yeﬁahﬁ?ftslﬁd’mﬁaﬂrmv%@a&%lmowmy QREth an IC50 of 1 x 10"10M
or |ess. A' ter nat T ledn "ﬁﬁﬁce%ﬂ‘ish@ﬁ’f@)é@naﬂée"%‘Quﬁe‘&%%ﬁ‘qﬁe? Q{A'aﬂg tion

t her eof , maé dissociate fromhunan |IL-18 wt ant of 1 x
10' bs' or | ¥s$henpmegen betnllpwsifobthe sualfsisos reaptime hivspecifis cmtamcmensbyr may

inhibit h of .1.x 10" "' | ess

AT oty bt o e oBhiclohd oo AbhebAiaofimitints SBsemsat b ProBRBION al so
provi des for tusiogtherBIAeore systbinf (Phatnacia Bikeraor AB\{Uppeuly Sivd@dntahd PRéhtava§,

bi nding to an .The fICtIO he identified anti-1L-18
ant i bogy is ﬂiﬁtﬂor %ﬁ@%crﬁuﬁ’dﬁ F@nqg‘?‘? t@é\%&ﬁ%f il G B 996

Ther apeuti ¢ Caomses, Ul,enal. ggﬂ)m&ﬂﬂlgua‘squ 6@@162710&&1%11@ Jbzﬁémy)eﬁ%?’“ al so
prow des ptrﬂ r ceutlcg?é cogg@smlons conprising an_ antib :

ant i gen- bi %c%f’tﬁ - 13 etnd dphnnggn, B ef 4l {41 et Bipehern. kﬂﬁéﬁ&%’éut ically
20 accept abl e carrirgs termh m%'eaﬁﬁmyé?@%meﬁ%g 1R FRE Yir b f P&%ﬁ?&s' tion

further conprises at |east” one addi t 1 dnal rapeuti c agent ftor freating a
di sorder in wiiisserigtion ofig angibady\fiomythe entitedyintigentcampleXhe ant i bodi es and

anti body- portions gfe &Q&"K‘gvsw %ﬂ%regf,‘?slﬁt%n& ﬁ%){ePo%gtEal OlﬁéOf:lgn%{l copipef

phar maceuti cal conposition mnistr
Typi cal |y, the paSicphoantibedytantigenlinteetipasi ti on corrprl ses an anti body or

anti body pestion of the i vntlo acgcept abl e
carrier. Agg used hfenrel 3 5P Qlé’ﬂﬂ’f’ aéﬂ%@ @Btﬁg ’8 FYHRESD- | ncl udes
any ?nd a: | S(blindﬁ@tpmtlodltlmf smmnm e@xtopé(wglhxﬂ@ﬂl L-l@%ﬁ@ﬁﬁﬁ@z[nhﬁ% a@dﬁd .
anti funga S on._del a ents. and the |ike
that are phydrrByIRRNE G BoP b SRS M el T K 9,
accept abl e calof h gérioh Hdny GLheR eﬁx'ﬂfi&eQ rPré'f@Fa@lyQBe éﬁﬁﬂa@&y is 8 ﬁédtx'aﬁzmé)ﬁﬁiﬁ
buf f ered sal i ne, dextroseh%fg{ ycerol, et hanol and th e, as we as
y’lS

conbi nat i ons FHFakly. the pti # hignag anfipody; In var;eusmn@p@mms,éhq atibodylisge ' - 6
JUL 2004 20  recombinant antibody or 2 monoclonal antibody.

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



WD 01/ 58956 PCT/ US01/04170 -20 isotonic agents, for exanple, sugars+ 6 JUL 2004
pol yal cohol s such as mannitol, sorbitol, or sodium chloride in the

conposi tiong,.P. ceutically acceptable carriers may further conprise

ni nor armun?vsooggggggjxi liary substances such as wetting oPCEMSPIL¥YYi ng

agents, preservatives or buffers, which enhance the shelf |ife or

effecti veness of the antibody or 5 anti‘ﬂ)%dy portion. The anti bodi es and

anti body-portions of the invention can be incorporated into a :

phar maceut i cal'®offidaativelynthe antibady, er aroantigenripdieg portiondheresfsmayadissociate

Preferably.  iom AB0AY i AILARUSHIRRLT LIPS b obR RLERALAY B3, 30

i nj ectabl e sol ution containi ng°"b. he 1 njec
sol ution can [Mesmontrseradcepr radst inkibit hurhandiut 18 activityOvithyemd@i,of redotdsage form

inaflint or i | r_pre-fill.ed syringe. The buffer can be
L- hi sti di ne (i%g"gﬂﬁ%ﬂ@tg'l?}a’t iﬁgrrg‘ﬁ@d@? %Wena?m@ﬁw é@%qﬁerwfdn%yoﬁispwm y pH
6.0). COthef diont laiman IbuBwdtha K ratecotstantiss 1a¢ F50dr 1sk, b Heekntifed by Qalitiemn
succi nate, sodiumcitrate, sodium ghoafnﬁﬂait e Qr. paotassium {)hos_lghat e.

Sodi um chl or i PRSP TISPAPCEOF Yy YR pPymanHL-18agkyityiwith ACHREL 340 Missn at a

concentrati on 1@k, An@RRAivalY! heRibo®Y, byanlBeiMihde forfidithibhf, ey d@sage form.

Cryoprotectants can be included for a Iyofphl | |_6zed dosage af(')rm principally

0- 10% sucr ose Fogpymagilhyi 8 ovithak (gt constankef 19yl %i’tﬁréess;rayngrmr@éfomm&cq': ncl ude

trehal ose and JagHPR8onaRW Ki HE iAG6: ) Vol or ophi | i zed

dosage form ppri nci p%ﬁ 'y 1-1 % rrglg%‘??%ﬁqﬂ(llggdﬁﬁgldflgﬁg}ﬁ%of?)é?gbl Tzers can

be used inlbotl¢ss! i quid and |yophilized dosage forns, principally 1-50 nM

L- Methionine (optimally 5-10 mM. 20 Other suitable bul king agents include

gl ycine, arginine, can be included as 0-0.05% polysorbate-80 (optimally

0. 005- 0. 019%) . AAfidlityt Metuetion sfidémidiedAns-TIi-18 Mutlsodiegt are not linmited to

pol ysorbate 20 and..BRIJ surfactants.. The,_conpos)tiqQns of this |nvention

may be in a variet $E€b vangipnalso prRwdes fP’i*FE? E’G‘B?r_m : Fca'%‘?(h‘ffﬁf‘é?ﬁqoiiblﬁl?&{ﬁed

seni - sol i d ands @abing tH@SAIB HRIPEB TheMENfiatioh bftkb HediHed bhRNS 1€ StBody is 25

i nj ect abl \%énd i nfusi bl e sol utions), .dispersions or suspensions, tablets,

pills, powter 40 IpRreNsading andigr ayBpiatieACHEY- The preferred form depends on

the intended node of adm nistration and therapeutic application. Typical
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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
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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 intended 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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20 The antibodies and antibody-portions of the present invention can be administered
by a variety of methods known in the art, although for many therapeutic applicatioﬁs, the
preferred route/mode of administration is subcutaneous injection,.intravenous injection 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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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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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
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Yet anot her _
associated with inflammation, including, rheumatoid spondylitis, allergy, autoimmune

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.



preferred conbination are other key-players of the, autoinmmune respons® JUL 200
whi ch may act 10 parallel to, dependent on or in concert with IL-18
function;:e i y preferred are IL- 12 antagonists including IL-12

ant i bodi es g&ﬁgégé le IL- 12 receptors, or IL- 12 bindiﬁGT“EW6$€Pns. | t

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

functions and a conbination of antagonrgés to-both nmay be nost effective.

Yet another preferred conbination are non-depleting anti-CD4 inhibitors.
Yet other preferr eGuEbIHISRAtE érvention, oratigea bindime agionstherecofican beeused

co- st i mul at or Y RgbM¥RYmEREG(B |6l pg ant | bodi es,
sol ubl e receptors or alr?t z_agor?i s'?rf%%%ﬁhgﬁasﬁ%q&%gﬁgﬁP%%%?oé)g%%a?g’[ehe

i nvention, or agtilddips of the invertipnpoartigembindihgepetidn thereof cat bousbdaloeastii ned wi t h

agents, such Aot r.axat e .. .6- zat hi.opri ne sul phasal.azi pe,

nesal azi ne, ol%ga atinltl]ér?\"e‘{’lc o@%&%%%@?ﬁﬁd?%5?%8?1‘1“8?% isﬂg?&%‘ﬁ‘@ﬂ’ﬁ@&m ne,
aur ot hi ormal &t dedg s¢leadd tynhksskilled artafoditsihjended paipbieo Poi H@mpROGAI Ci ne,
corticosteroi da .ggqrﬂ?l { nhgl eﬂ)ﬁand Jocal injection), beta-2

adr enor ecept or” ¢ : g4ea LA pieERBc 28t Httespenired ashenediselikip preatint hi nes
(theophyl |1 ne disasse 09 diitioh Bethg tréuidd By Ghe/tBbRly 0P & Bt @ inventisR! Phd f €N

i pratropi um ang L.oxit ro&gﬁl&m cyclosporin, FK506, "rapanycin, nycophenol ate
mofetil, |efl GAGHPRAbageniEse opR be anpgertviiigh impartsig bonaficiahattribute 1othe nhi bi t or s,
cox- 2 sel ect igyBagedd B3kdn8¥iSor(Ee. Im: SO e § ?Pﬁ rek.& Co.,
Inc.)) corti cost%ﬂfoi dshgpuclh0 asg’pr géﬁ??%ﬁgﬁe, tg%%%%’gé' "6t er ggsétmn'

i nhi bi t or s 10 adens o¥ishanldfjothérde sndeastaaditimt thelsombiatmgewhish ae coid iacheded

i nhi bitors, aqg. is en which.ihnterfere wi.th sigpalling by
pr oi nf | ammat o%{}&lﬂﬁ}gé ieﬁtgogl%%%%lﬂégg ?n%Psepﬂ?of%teg.I@t?ndleﬁﬁwoﬁ iﬁe | KK, p38
or MAP ki nase ageitd set forth b3low atel illdsgrativefonjripos¢3@né A itended B Rilingted . THAFa
converting enz . (TACE).inhibitors, T 30 cell signpalling inhibitors such
as ki nase i nhicéﬁr‘T‘FI %%",ns P?@{"hla’feé’ﬁFB?‘é‘fs Beeptignfap B?%Fg‘tboélemﬁh%mmv\o 01/ 58956
PCT/ US01/ 0417 @nveriforsdnll beisat el a@itiomt adehi seREted'Rom e TREsGRRBWORHE | NES,

angi otensin_converting enzyne inhibitors, soluble cytokine receptors and

deri vat i ved? t (fePRBRtiqnEap alsanrlygs morg than gpe giditionafrgent. ¢ge o pithignd t he
derivatives paadiffl %&wwﬁimﬁwm Reth e%?'me? gﬁgpﬁ;sﬁ?gﬁqef_tﬁxfgh} RI,

sIL-1RI'l, sIL-6R) and antiinflammatory cytokines
| L-11, 1L-13 asfendgdfanghon. Pref erred conbi nations include methotrexate or

| ef  unom de and in 0L . )i rehritis cases
cycl ospori ne. Non]L)‘lr‘gl?e?rﬁ1 ?‘?{gbuge&lgﬁﬁfgé&o{xé}&ﬁgr%gtplengl[a?lr:na%&le‘?l §(S)fagsr° eferred
i nfl ammat ory togelSAlDSerseh incltde dubgsdike fooprafeni Dty preferredetnmbiradynspes t | on, of

ept dermal 85 ooRorTktoias ReLARE pletioing: te WelL il ot SR Pca B i ne:
am nosal i cyl atetuicedior BRenCeliptimpEd by ReringABE$t o100 16quird® Whe kel 8 OpBents

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).



| i poxygenase inhi bitors; nesal am ne; ol sal azi ne; bal sal azi de;

anti oxi dants; thronboxane inhibitors; IL-1 receptor antagonists; f- 5 J!N nny,
anti-|IL-I (%V onal antibodies; anti-1L-6 nonoclonal anti bodi es;

growth factors:; e astase inhibitors; pyri di nyl -i m dazol LCTESBLIAdS:

anti bodies to or antagoni sts of ot her ggn cyt oki nes or growth factors,

for 15 exanple, TNF, LT, IL-1, IL-2, IL-7, 1L-8, IL-12, IL-15,

I L-16, EMAP-I1, % ?SF, FCE,Fl and tPtEGF Ant i bodi es of the inventi on, or
anti gen bi ndi ng pof It818 comRipatops o %P%tép%sé%mﬁwtwetewtéﬁﬁerenm@slmo cel |
surf ace 1ol ecuheftditififinédndciBseqieRBinfldntatory Ch¥Bade G @ﬁﬁ A0,
CD45, CD69, CDOO or, their Ilgands The anti bodi es 1? t he |nvent| on or
anti gen bi ndi fRESHsts Bresch tnFFélﬁe}Blmanﬁﬁ%mém@m BT enfitbilins d2R7:(RCAgent s, 20
such as net hot [ | at

NG QRO L el LD 571, o EPITRR 2T s

nofetil, |eflunom de, upr of €
such as pr ediniBW weestors, gm@pmml@sqfe(pmmgﬁ@ma% oaﬂﬁ‘Iw?ngGagonl sts,

antithronboti ent i.nhi bitors, adrenergic agents, agents
whi ch i nt erfer(i%‘g’j}"%f"fq?1tf @é%gz?p #ﬁﬁECWerﬂP%FWIF‘QM@ﬂ ghibigops, siikek Isiich as TNFa
or IL-1 (e.g. ihtifiters Mulsleukifhd-condRtim) endit ihiBAKS 1L ARIADIL be effRctl ‘J‘f‘ 1(3

converting enzyne inhibitors, TNFa converting enzyne in itors, cel |

si gnal | i ng i nHPYhs Bme reaserh Qthenrefersed cplﬁhmﬁimﬁ)msludmwlemlopibt%etmher

i nhi bitors, & rines iotensin
conver ting. enae o oo o A bR of e A A R S MR T o
t her eof (elQ. rawllels. depepaent pn pi7iB cobhiE witk He s ﬁmst;onsésbeclﬂiy preférted hRI I,

L1 hnd Torny g R Xk b it gl o8 i oo

exanpl es of t hperteipe Ut has be@eshb\snﬁx@tflL(IfZthlIISlm@eaﬁdilapﬁing\tutﬂiat@”ﬂfun@ﬂ'ﬁdsbOdy
or an antigen &ndl ortjon CaRﬁ&“’g}? onbined inglude the follow n TNF

ant agoni sts, for° Qn oLgpfqeon: TB3ychedRost esfeetivec pstanoghst preferEdn No.

WO 97/ 2913 1) ,cox%ﬁat(oﬁ%fﬂ oadRletifgldRt THY, infHibikdRs. | et 6@1@§ﬁr5féﬁ$c§oonfbﬁnz§JXNFRl 9G 5

(Enbrel " 55TNFRI gG (Lenercept)) inhibitors and bitors.

Ant i bodi es f1n Wg antagamssts of these-simplatgbrpagiveg CR$0 687 1) aD6KBY.@bf , can be

conbi ned W t h ig{ddGa8E ] Qfible r@ééﬁtoﬁ%@é}"%g% @éﬁ‘i’g%ﬂc?ss' de and dexamet hasone.

Anti bodi es of the invention or anti pIn portions thereof, may al so

be conbi ned with a§erangbediestef the invgh t?@s@rlaatgm@;ndﬁ}g partionothereof; by ds@led d and

ol sal azi ne, a |, t.hesi s .0 ction of 10

proi nf | amat o?ﬁ’“@&%ﬁ%}‘%&é‘%ﬂ %é&%ﬁgﬁtﬁ’ omfga%?perme S'ﬁlpfiasaaz onverting

enzyne inhi bmesad@nandsala_zmerchloroqmmnbﬂ:yldre&ychlbroqh:ﬂe ipaieiitnifg) agbthividalafe N

bi ndi n o 0 he used.with. T cell signali

i nhi bi '? olrosid gr trg@é?(r\gsﬁlg and ogf?l)o%ﬁaﬁ’é(’p%%8%°§1°?q‘?h‘?ogf°f’ﬁ?r§"ds (oral, mfaled 30 locel
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,



6- mer capt opuri nes. Antibodies of the invention or antigen bindi ng,p%r BUE%M
t hereof, can be conbined with IL-11. 15 Non-limting exanples of *
therapeuti cyapfnts for nultiple sclerosis with which an_ antibody, or

anti body portion, of the invention can be conbined incl J&&WSHE4BI | owi ng:
corticosteroids; prednisolone; nethylpr e_(é})?i sol one; azat hi opri ne;

cycl ophospham de; cycl osporine; nethotréxate; 4-am nopyridine;

tizanidine; i néu?fr%‘?)aron- nl a. Aéonex; Bj ogen); interferon-13 I b

(Bet aseron; ChiT o1/ Bar1 EX P JTRFHRaPtoRUines, Augiotensiranvasiang epy ey a

Phar maceut i cal inhibiess,tsoiubR,cyloRige Jecegtorp AR AiveXHEEsT (o. 'g.%ru@i%gw 75

i nmunogl obul in;___clabri ?%ftgédami bodi es to or antagonists of other human

cyt oki nes or gFOWEGeRIoRE qriyptives R AYRNFRIgC- (Gabrel™ and pSSTNFRIg®, | L- 6,
IL-7, 1L-8, | o 48 1R1Ls Rl PDGF, o

Ant i bodi es of L(:Lﬁe r(i:eri#\?)enti on, SI%?RgE%{?g%g%kﬁ %@%&Pﬁ\%@%&%ﬁ?’ ILcan be
conbi ned wi 6h Hhili-bhdld8 abdTGEP) Psaferfed cambinitnsinehdsmefogatcor, CD3, CD4,
25 CD8, CD25, 8, . CD40, CD45, 9, |, 0,. CD86, CDOO or their
ligands. The I%C’B’é%g i poderdte orfovert %ﬂt%%msgﬁsw%ﬁm@epom ons
thereof, may al so Den-liithy Heshpls bﬂh@ﬁ&ﬁﬁ&ageﬁtb‘f&?ilﬁﬁ:ﬂ%&fﬁ&@f@fs@aﬁe

cycl ospori ne, FK506, frug%gigym n, .nycophenolate nofetil, 1eflunom de,

NSAI Ds, for ex&fihviich e AT antibedyiperiennf diedavestiencan be porelinadserlusie,
phosphodi est er@s b ibh®hSsided | R Rt L. .jc 30
agents, conpl enent i_lr?llﬁi |lgi_torssl, gﬁ%ﬁgrglc gﬁ%?f?é’?’°8§%ﬁ@é’%‘ﬁ%ﬁ’t"u=nt erfere
wi th si gnallPi nglfasalgzigeyandgadicylates - 58o4e pRaN0; UBEti¢9ihe; Aoetrondatole;

pr oi nf | anmat or ' -SUC - L e..0. |.RAK, N K, . |KK p38
or MAP ki nas e%logiﬁteg%(st% ors “,%&r %—e %%mg%h@égﬁnﬁgbaiﬁga?wg’ ﬁnh?ﬁlgﬁst%mb?ﬁ@

i nhi bitors, T-iakibitors;9Lgnadebionghtigdhists; dn@TE-18Wehoelnak hiidS@icd; -6 Or S,

met al | opr ot ei nase f n‘ﬂi bitors, sulfasalazine, azathioprine,

6- mer capt opur i REYEOH @Ptbliogﬁé’i%‘]‘_"ﬂbﬁﬁ?@lr% Flatase ihibierss pyriknyiirpidazsle sol ubl e
cyt oki ne recepdofipSurdisdafiBbdi¥etb oY ﬁﬁaég%ﬁ% ngéthe(r‘ﬁuﬁiﬁx% ﬁ%l&'ﬁls Gr ?rgéth%ct {3or TNF

receptors, slL-IRl, slIL-1RI I, slL- and anti | anunat ory cytoki'nes
(e.g. |L-4}5 |gxemple, TNE, 17, Hné TrErLa6, IL 3 B+ k42, [bxXIaniil- B EMAR-HigiMpeut i ¢
agents for nulgdg FS § Sp i i t. .ant | or..antigen._bi ndi ng
portion ther eo?sﬂggﬁ b%lldgforﬁﬂi' r{sédél%?%i@lo%?feul A Eenlr%%glgéénb-u(%?g}?og Bs H5re2% anpl e,
| FN(31a and | Fsg Bd ¢pmbinadaxithreaiiboglies td el strdiace intiteculbd such ad @Ibd, IGN30CH4, TNF

conbosi L1 ons GERBZrRES RO FFE D EphEput oy (e BaBrdes | ve
anount” or a "qfitteiinchdet, ocaitibyn BidigCpdrtids SRR inay @fso B cobitindd 9k aénts,

anti bod rtiqn of the invention. A "therapeutically effective anount”
refers %/ o ﬁ 6mﬁhaﬁtrnethotrexate, cyclosporin, FKSOé, rapam}E)cin, mycophegolate mofetil,

leflunomide, NSAIDs, for 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).



15 effective, at dosages and for periods of tine necessary, to acg_i.ﬁggu}_h?nm‘
desired therapeutic result. A therapeutically effective anount of* t

anti body or wayiiskgy portion may vary according to fact such as the

di sease state, age, sex, and weight of the individual, :fg: SUR48bi 1ity of
the anti body or anti body portion to eli q'g&ma desired response in the
individual. A therapeutically effective punt is also one in which any
toxic or 20 detri tal, effects of the antibo gr _anti body portion are

out wei ghed by the 'i%ge e&ﬁéﬁ?ﬁﬁsaqsflt%?f%%’@ﬁﬁﬁt%‘gf g%#’é%@%?asm which an

"prophyl act i cantijodyfok af intigen BREHEportiod &h 88 Sorhinddncl R o ShihECTyye, at
dosages and-for periods of time necessary, to-achieve the desire

prophyl acti c riagppsts, fonsxample, anti-dNFantibodins JpHE7 (BET iPubliretien Nes WRed i n
subj ects pri org® é TSy 1% X il , hyl actical ly
5 o sty e £, o B

effective anount w ess than ective
anount . DosageEpkgi hendpIsdNFBEzGudjeneseapt)) inbibjters end RDEhishibisers. nAmribddiss ofed
response (€. J.ihes / j robhyl actic response).. For, exanple, a
S mgl o bol us s npeaiO PRk Bdly REARRIRSH G GIARAREE bipgfissaienit

admi ni st er ed dvesxampleebudendside antbdsgamlyasiie. Antibgidstol (i advleittione leRen OF

i ncreased as i %:Iciicat ed b thg exi geBci (@%f t.he therapeutjc 30 situation.
It is especially %R?gh(fnﬁé@f)eﬁ 8% PR PR dydthagents syeh assiesaleringds i n
dosage - 6 JUlanifM3dlicylt fkld aRIValaR6d, ahtPAIbAQ Whith int@BerdRith synletts 5:0%kt; of
adm ni stration and uniformty of dosage. Dosage unit formas used herein
refers to PRy dreiaflammeprycyiekiaes surh as Ik fon examplasHi-1 ficonvertisperegmé or t he
mammal i an  subjes r , j: i Ri a predet erm ned
quantity of ag{ﬂ?\gl%&sc%r%gﬁrﬁ% B@%ﬁcaﬁ ogt%e\e n\%égh(%onrogg‘gtté%nt%wgggé)gﬁ%% efeﬂfer apeutic
ef fect in assowdyalsodn usadiwitht Hieellrsiameiingdahibitopd) fr eRanepMd, ityrodineddniakd i@hibitdre e
specification for the dosage..unjt ros of the jnvention are  dictated by
and directly (ffe'rf)l%rﬁa SRR %gflgﬁﬁeé ogﬁ"le GHYEROR SF aniiegn Plgélf‘%go%‘?nstﬂl‘?éeoéé'@? ve
conmpound and thHeeombinéd with HI-11.her apeuti c or prophylactic effect to be

achi eved, gd (b) N‘tohﬁ .. mitations inherent in the art of conpounding such
an active ¢odnpound NPBimiting expmples optherapgyticagents for multiple;splejogigwith diishen 10 An

exenpl ary, norm{ili.adg';{,tdrraguﬁoagag&ﬁ&g lof fhe blVEHRAR MY $%Hb¥:e@]gncﬁﬁ9mb¥dn%%ﬂg9a' Iy

ef fective anmount an anti body or anti body portion of the irnventron is

0. 1- 20 ngy/ kg, Comspeerpidspegdaisplpne methylpgpdrigolone; ajathiqpoingseyelopbesphamide; dosage

val ues may var i t type.  and.severity of.the conditi to be
alleviated. | p&flgpﬁﬁn%g‘e@&%f R ﬁlﬁ“r?’d‘@P%r{‘{)“%?dM%aﬂ%i‘t“ef‘B e‘fg‘i‘fi}'ﬁtlbg”_p‘i"f‘% ar
subj ect, speciBibgny afagLod-SW (Beﬂa&r&lfﬂQHilrcgllﬂ_?@leﬁﬁbbﬁtgﬁﬂequ(@E)p-ﬁ,4 @BpaitmeOr di ng
to 15 the individual need and the professional judgnent of the person
adni ni st er Phg T5ve Phagpeseytics] ngustries, Iagiliynesharia pxygan ditray prous mpmpooglobwing,  and
that dosage ranBasingeintib&iéo 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



herein are exenplary only and are not intended to limt the scope or

practice of the clainmed conposition. 20 Met hods of Making Anti -1 L-7r85 JUL 2004
Ant i bodi es i-1L-18 antibodies of the invention ar de using any

one of a va%@%ﬁ techni ques known in the art for pr 5%5&??116’4gﬂti bodi es

and using antigens conprising the |1L-18 feptide epi tope described in
subsection |, i.e., an epitope of human™ 1218 conpri sing am no acids
PLFEDMIDSDCRDNA ( SEQ | D NGO 1%{.5 25 In general, the nethods of the

i nvention for PRigPraRaten cY tobiags suefeas TONFRcRs L (e ARAKS BHY.KKi #B8 o8 (I L-

18) involve: exRP%tAL; i pody I rtoire t n_antigen conprising an
epi tope of human - fgﬂg%% rﬁs%‘é’@%&%@%%'gﬁﬁ?ﬁwﬁq | D NO
1), or porti cignplieg exhfbitom sach,as Smeelifdibkors, heRlopidpinase Ahibitofs, JUL 2004 WO
01/ 58956 PCT/ US[%l/ 04170 -31 selecting fromthe antibody repertoire an

anti body t hat BIWASHDH 2R B MEFCaNQRVERES| SILENSIR AVFRIA IZIMEN0 aci ds

PL FEDMIDSDCRDINMhi i )ss @b toldte re@ptors R tbiatidIRHRDE (o £ sluble Qrg% NG 3 or
33). In one erﬁ&dlnent, t he anti body repertoire is an in vivo repertoire
als Pty $IL

in an ani nal % shetHodld8Hp apduptimilanmgtoneytakinestele. W-¢h t he
antigen conprisi t_h;ezw whope of human |L-18 conprising am no acids
PLFEDI\/ITDSDCRDI\I& l?g[II:'Q I dﬁ]nggl). I n anot her enbodi nent, the anti body
repertoire is a re@ofired axdmpisstof theryeukit byeatsyfor raultplt derodd A ARicB@RET | Si Ng

screening the |1, rar% with the antigen conprising the epitope of human
| L- 18 conpri sidfgPudionantigen bjadipg portiputhesesirmiie combmed B ingndelinterfaron-B, for

Preferabl yjgot Lbr: j | i N i b . :Net.hod or

i mruni zi ngl%ﬂ*&iﬁ%&ﬁﬁé\lﬂdﬁﬁg#%{%ﬁ %@%&%%’Q? ﬂ’é?%%@dggﬁslé’ﬁ%@ﬁ ?Il\ﬁé ant i bodi es
to the anti gennhibitorspend ankihaiies to 6DEOBgadand @N80.L- 18 antigen conprising an
epi tope of human IL: 18 conprising am no i ds PLFEDMID [ (SEQ I D NO
1) can be adni ni st ére lafrﬁa%g lcalrff)ﬁﬁ?mﬂoéls Bﬁﬁ%lntverﬁBP%Vmw&?&P@yand
speci fi ¢ 15 arfldiveiamsudrhata "piophylidicalgRitape aﬁaxﬁn'b&ah%&hbag;e& abs§! ecting
fromthe polycl|opal . antibodies those antibodies that bind to the epitope
(e.g., by pasPPHnPRIe RYEYHR, A therapritically; effegiive amguityretimtopn amoesnpr i ses a

peptide compr icgedtve iz ahdlfor pdtlobEHIVLRIRERIMN t{ REfeve e W eci'?hm%geulﬂl: L-18).
The antigen used to elicit the "polyclonal anti’bodies can be Intact (i.
e., full-| engttppplthithergpepticalyeffasiveamaynt df dhe astibady lor argibody moktion niayokrydes t he

epi tope of i NGEdotdihg toFadtors sukh SYAL Hl@éagé:stﬂg, Qt&é, g&, &9&‘(9&&}& bPge %mv?c&al? gﬁffj S

the ability of the antibody or antibody portion to elicit a desired response in the

individual. A therapeutically effective amount is also one in which any toxic or

20  detrimental effects of the antibody or antibody portion are outweighed by the
therapeutically beneficial effects. A "prophylactically effective amount":refer.s 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



PLFEDMIDSDCRDNA (SEQ ID NO 1) of hlIL-18. Furthernore, nonoclonal -6 JUL 2004
anti bodies to the epitope can be nmade fromthe aforenentioned ani mal s

usi ng standw Eh\é ri doma technol ogy and sel ection for those hybri domas
secreting am antibody that specifically binds the epitdS&USPHHPer est
e.g., by screening the hybridomas with a_25 peptide conprising am no acids
PLFEDMIDSDCRDNA (SEQ ID NGO 1) of hlL- 1830%and sel ect i ng for antibodies
that bind specifically to the peptide. In vitro methods al so can be used
to make the arlHt5esn 5 ease of adminisitation ndrnifonmierof desagen Rusagelioi Jorhidsasdy i s
screened to i depd : ; I es] bi.ndi ng. specificity.
Met hods f or suc%%%?eéiﬁipgggdgw %%%ﬁg#%gﬁﬁ%ﬁtq m%%%g‘%ﬁ Foa{?l?eégan?inélago wel |
known i n the ubjegnt Hershtedcachainticotaitiag e piedeeniingd quartitesfanileompadiaer et

al. U S Pat LK et .al .. PCT Publ.icatjon No, WO

92/ 18619:; Dome%rafcgltlaggfo.spré@e ﬁl%%bﬂﬁﬁggﬁﬁ?w&}%aé%é‘“%ﬁ%%@ﬁm%0 - 32

Publ i cat i on5 Nphai@c@dicdl tarfitr. ThE speeifictiondbr. thdokadRuhlt iferak bPife Ment)dR are

92/ 20791; Mar lt%nﬁb et %l %ng? Pgbl ication No. WO 92/15679; Breitling et

al . PCT Publ i CAYT'8h™Y 48 deddy gspsndensen (e spips ehpragieristios oftlractive| i cat i on

. 15,51 4 esEmns el ol B i gl B R SR

Hybri domas 3: dhe imitatiopsigherent i the ari ofompeysidingsuch RaetiveRpBPARE Tor the Caf f er ty

et al., Natur REViN:E - : iffiths et al. (1993) EMBQJ
GrebthRB00r séﬁ?wrﬁ% % 9‘@‘??“31% |

12: 725-734; Hawkins et a Bi ol 226: 889-896; C ackson et al.
(1991) Nat ke 352: 6p4xemgary Goadimitingrhnge(fUG0BIraRNAGIB Or RbpHH136@&0y Garrad et

al. (1991) Bi 9: 1373-1377: . Hoogenhoom et .al. 91), Nuc Acid
Res 19: 4133 16%1%%% %g‘lﬁ‘ggﬁ%“r%‘é% g “Z’b‘(lyl%@ ncg%}fé“‘é%t}"fbl?gﬁ}f’g@%/k%nd PCT
Publ i cati on Nonor¥\@efefibly?D1Bihg/kp hE iscio be asted:thaf dos:pe Malas myivaly iltehe type

i ncor por at ed ra(ralrei n.by_.reference. Tffe r ego ingnéﬁt%nti body |library nmay be
froma subj ect ?Wﬁrﬁ?’fg ® gprdionto henllevigied.olt figp bp Brtherunderstoqsl ®@fprangi ng the
epi tope of anipasicalar wi5;jebtl Spethl 85 ens(sB&R1 blhdsted biver tilela8Ep@hg 42! v, the
r econbi nani%ant i body library ma roma naive 15 subject, 1.e., one who
has not be

) y D€ TT1¢ AN

iﬂFﬁw‘ﬁﬁg}W?&%} nG#damd the professional judgmenteof Fherparsomarimiisteyng dri br ary from
a_human subj eGlpehandiBs aiiRhisRRRR of HEGhAGHA 3 i bodi es
of the inventi o%_ ar eé]selaectlesd by 0scr eené‘ﬁg o%%@%%g%?ﬁ%égﬁtt%dy
library with betsi aspexemplanoinluandace net inthnddd tF EDITRSOGRDMACGEQ D NO. 1) of
human IL- 18 t.p; &l ect those antibodies that recognize this

epi t ope. Met ho%lsrh%‘ago@§s}t(§:%hducti ng such screening and sel ection are well
known in the art, such as described in the references in the preceding

paragraph. 55 \eihods 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



To sel ect antibodies of the invention having a particular binding af@i.ﬂ.il_t Y004
for hlL- 18, the art-known nethod of surface plasnon resonance can’b

used. To se ti bodi es having a particular neutralizing activity for

hi L- 18, staﬁ@gsﬁgt hods known 25 in the art for assessiPﬁ'gmgWé”}"ﬂhi bi tion

of hlL-18 activity may be used. In additi3gn, met hods for inmmunizing mce

t hat have been transgenically altered td”eficode a human i nmunogl obulin
repertoire thereby enabling the grganismto express fully human

antibodies in response {& cg?gg?ﬁﬁﬂﬁéﬁ@?ﬁyéqp@%ﬁmﬁh?@ﬁé%’ pds thesepitopee . g. |

U S.P.N.s 5, &fhus@rIIaEcopkiile 28hb acidOPLFEDM EbSBERANKGSRAB RS
PCT/ USOL/ 04170 - 33 Uses of pkntlg-l L- f%l Anti bodies G ve)rfgtsh%i rgggi P’iotry to
bind to hiL- 1&°rigdhearalie s SEQE MRk P pothes, or portions thereof, of the

| nventi on can be Useehd dhlhRel ey kBatbie i B A0 RoQEY wPRIRYe, Such
as serumor plasm), using a conventional | mMmunoassay, - SUCh as an enzyne
linked 5 i mrurrod detresthodeompisss {riirBApg tha animalividi therantigars samprigink A or ti ssue

i munohi st ochem,st r The.i hwenti.an provid i hl L-18
in a biol ogi ceg}tgﬁsea&rfr%}n@mg%" rOEPHY E ?&éﬁlgﬁ%ﬁ\?ﬁﬁﬂﬁé@i"gzﬁﬁ@%% h an
anti body, or 1Bnix dnothgr qashiotiingent, thefantitidy repekdlic iORreastabifiat AtbbAAiwiy her the
anti body (or anhi bod%hcﬁ%rti Qn) bound to hlL-18 or unbound anti body (or
anti body porti®d )ﬂ?en? erBRyEstER s Wﬁﬁlbwwthgenttsﬁ%cwnﬂswg#@@wnp| e.
The anti body idf hinhe -1 8/cofpriking b6 bids Pl@%ﬁﬁb%éﬁbﬁ&{%@‘ﬂb%ﬁ%ﬁla
substance to facilitate detection of the bound or unbound anti body.

Sui t abl e ddf edrefrably. the byt ebumanaptiepdy livabus enzymes, prosthetic
groups, fluorescen i L. " fj.al s i ive
material s. Exanpl ei\/[ 0 gﬁdirt a 3@%@9@3@&%@%&@&@%@?@0@ %%épggf%%xi dase,
al kal i ne phos Fntibedirs to (h8 agjigemateowll dasey indhe @t eAn/llel8antigrnstmpdseg an 15

St Tept avi di n PRe s ARRAR R coReluf R SRR RO Cama PO Nt

materi al s i ncli)dan berddelidistéred ra aninfal 10@Lieis patydlonal AnibERGGBA SpetiGdt hi OCcyanat e,
rhodam ne, .di chl.orotriazinyl amine fluarescein, dansyl chloride or

phycoer yt hrlgn;anj?;lﬁ(’déeﬁ%ﬁ&d ealtqpﬁﬁ%@sli‘gﬂ?dl??’a?@@q%lﬁ%@?E‘E]lé@onal umi nol ; and
exanpl es of suintigduies tHoaeluRiBEditstBat BRIRS thdlepitdpe (&l by ldsing tedblyclonar. 32P,

20 33P, or 3H ,&Iter native to1 Ia?oel'i ng thgdgntkeil%pgg}%hlgp- 18 ccao’r%élbe assayed
in biol ogi cal TRy gPlEmeBarremprites A PPRide AUBISHY sminddcids ng rhi L- 18

st andards | ab@LQ@wjﬁsmmngggmg?]gNﬁgp%@g_g%})b ﬁglg aﬁ&efﬂﬂ!eﬁ‘lﬂyeélﬁﬂ ganti-hlL-

18 antibody. In this assay, t ol ogicta
polyclonal antibodies can be intact (i.e., full-length) hIL-18 or can be a portion of hIL~18

-20  that includes the epitope of interest, e.g., a synthetic peptide comprising amino acids
PLFEDMTDSDCRDNA (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



the | abel ed rhiL-18 standards and the anti-hlL- 18 antibody are cooif ngf 2004
and the amount 25 of | abeled rhilL-18 standard bound to the unl abel ed

anti body is ined. The amobunt of hlL-18 in the biaqlogical sanple is

i nversely p?ﬂgfo%l%%nal to the anount of |abeled rhM- 1§C§ﬁ£§m’é}78 bound to
the anti-hlL- 18 anti body. The anti bodi es, and anti body portions of the
invention preferably are capable of neut ?él izing hlL-18 activity both in

vitro and in viva. Accordingl h antihodi es..and 30 anti body portions
of the i nventi%‘}r{f?lﬁaé ng\@. 8’&2@1/ i@ﬁﬁﬁﬁﬁrf’ qltB)LCEjTl%‘bQWIPK’/NPyWOe".Z@OP in a cell
cul ture cont ai Makind bial IPGF PublcAHNG, SR HI639; Breillfd Qiﬁ.qfcmpgéiti g” .

subj ects havi Il r- 6 JUL 2004 WO 01/ 58956 PCT/ USBL/ 04170 34 18 with
whi ch an ant i Blgw)v{%?-”{oﬁ%f‘fﬁs Mrentsreyier ek BT Prllisation Nq. \WVQ AR/0 MMBiGkrraeher al. t he
i nvention provpEeEBul ] boHdb . Yy s ng
contacting I L- 18 ?Jicth gﬁﬂyn??zb/g%bg&gﬁfl{bglg?/ﬂjg%é}?%dg#l%i’tc'ﬁgeilrbw?/iénti on
such that | - 18y el (1999) Hum Anttrerd Blybradomapd 8 85 clitisg et alh@989) Sdincee s

humanl L-18. F . M ell ltu nRLaLni r s ted of
cont ai ni ng hl g@?ﬁ%@@h?’%@%@%ﬁ&t “’aﬁ‘f“f %@9@@%?%5%‘? eﬁﬁ'&&‘i’ ﬁbif??? n can
be added to t h@MBaLJtl_aﬁesmiHmkmeiai.r(ilmz;JM&B%BQ@@%}@xgbgwladks%mgapul ture.
| n anot her enbgogi e ntion ides a nmethod for inhibiting IL-
18 activity i nagélmidéﬁ&wgég’%&nﬁ g(rnaébﬁf%!ﬁ&gpﬁ'qﬁ%i Caraderalg activity
i s detrinment al (1991 Bio/Teaumidgy 9N 3p3-0¥i T8 B0 g¥BEIRAS of 991 YNUcDIckA 10 18:l1358

from suc 10 a di sorder, which nethod

activity in.a j e ufferin

conpri ses gem ‘ﬁggjtaéﬂ?ﬁ%aﬁ@ “{N@%éwwi@ﬂsﬂﬂ% pestRC HPubdigation ddyWigbr t i on of
the invention guph 5 b Ak M D ' | S.el.0hi bited.
Preferably, the | ?_i’ %ﬁog&ﬁﬁﬁfaﬁgﬁ al)_%ﬁé%adrnﬂmtg orgﬁﬁwgg%‘ b}' gef%él}%rmn subj ect .
Al ternatively, theThepjcembinantantibiody ibrammyesibe érprassbject gmmnnizdd-wlith I 180 whi ch

an anti body of j t 0SSo reacts. Still . fur | ect can
e a mammal i e ool iE L Bk R te'chRE B apd aq AL RSOt

adm ni st rat i on(SBR IPING:11)8Aberndtivelyxthe es@nhbinan intdadyhlibrar nfy bé 8HEQARE. An
anti body of,.the invention,can be adm ni stere a human subject for

t her apeut i 3 psﬁpjﬁcrc}szees{on P%gﬂlfélrofbeﬁﬂ m%fﬁ’t”?lﬁgd"f}%dﬁgtg#‘ﬁé‘g? w&v{%hm@aﬁv be °
adni ni stered tlibraty foM-a HuARR SULRIVES ha8 %Py RS intRindRd Wwith hmM by gwhi ch t he
anti body cros vet.eri nary purposes or as an ani mal nodel of

-react or, : : . :
human di seas esmﬁg’ﬁ‘if*%‘?fjﬁbe IpyRRtpngre selécted by erasmingethe reepmhinpat atibedy libearyisef ul
for eval uati nguitge éfiRpaERMihEackls PLEBBYMTHSRIRONL R SIPKO! gﬁ’f hﬁﬂ%ﬁﬂ Lon

(e.g., testing of dosages and time courses of adm nistrati
particul ar, on'd® tafierehy selestitoseraptibading thatiecoayize this epffope: tMlathady farn an ani mal

uses NOD 5§ ) L . | n,peLi phera | ood
nononucl e ar§6: c[;3 gﬂlgﬁné?%%ﬁ L‘Er"ffé\%\/cﬁjl & ttd%@é%geg!rl &%gggly\fg#ong Ir?ryg;ﬁa? At ‘fhngg Ef’ Scflg%cplf’re asured
by human | gG tthe refesences 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



25 serun) the mce are injected with LPS (I|ipopol ysaccharide). Four to six

hours | ater LPS-i nduced human interferon-gamma serumtiters are -6 {gL 2004
determ ned icacy (potency) of anti-I1L-18 antibodies (e.g., IL-
neutrali zi ng cud ?%%)dl es) is determned by injecting th&C %Jts?lé%ﬂges (i p)

one day prior to LPS chall enge foll owed 33/ nmonitoring the test animals
for a reduction in interferon-ganma serumtiters (a function of IL- 18 in

vivo 30 activi c red to controls (see, e.g., Holnes et al.
Hybri doma, 19: - bodies g JUL 2004 WO 01/ 58956 PCT/ uso_u 04170 - 35
As used herein, theifea/inBir Bilfl} SRS nir ™ eMHe Gh-his- 18 11‘1%8&11 '(gr o ons

detrinental” is intended to include di séases and ers in which
t he presence dherpq_,ofghq lhveahorsmjbegsedsmdlqmt hlhgl 8f(e. gmmarbeolg%lm ?ai:q:‘le,bml been
shown to be, qggl i ther responsible

pat hophysi ol ogy o@n%ﬁgﬂgﬁéggﬁg ch'r'?\lea i Oﬁﬁy gﬁ?srq“t?ﬂfyé‘? ‘g 5

wor seni ng of timeudosotheotsssay RIS A, atgda&lpxn&mdiossadi}(XRHA)fd}ltﬂ‘fﬂieig | Lt 18 ?Cti vity
evpected to anrabRolaSRRItE, T bt Grrp Hes hroos e dsteos Waben 2or der
Such di sor der siclepicab eangité ebaripeisid ccfl@arctmgemana ieal sQMplélaqth &?&%§%f, #n“ the

concentration of. IL-18 in _a hiological flu of a subject ering from

the disorder (BHRpAY partion,of F}@é%"émi“ﬁl apﬁéet?,“@ﬁ% @Hﬁ'@?@?@ﬂ’oéﬁf (or pntibgdy IPDchm) u ][n 10
or
pl asmma, - synovitaldh WIrdis 6libo sl ahlifas W kfiftody pothlut o BRALD BelE hfiCH £

exanpl e, using an _anti-|L-18 anti body % i ng
exanmpl es of0 ditasrielegieal sarenle. cEie aptibady mhlsdlmrurkdmcsttb' lahviadbotﬂlaeﬁteothblé he

i nvention inclg ed i.n the

pertai ning to H%%g{rzyngg%ﬁl%tg 8§t&?18$r8%§?§| ons' %@o?wéngﬁcﬁybgﬁﬁgg dgﬁc“f‘lﬂ%

i nvention. 15 S®Stﬂ@ceSﬁmdawaﬁowknztyhm, iprogthedd gmxpﬁ;! fluordb@neppaiay)t fromthe

i t b | t
EXEMPLI P ATt QR isral 8aq miofifye piedly rhraialen pLErhL ?I’H;‘é?ﬁtlp‘éi*ﬂe
enpl oys, unl esSrsehdigh Mr&>8dasdd) alkﬂﬂie%&é%ﬂatas@oﬂl Q&&dsﬁl’a oga%&gl'ahcgfé

chem stry, nol ecul ar bi ol ogy, reconbi nant nol o F‘flt &chnol ogy,
i mrunol ogy 1Y e SRl %ﬂqumtaéle@rosﬂgm $rbwnﬁ>&#ﬂm¢1w;ﬁ)reptam1n/bany ambcessary

cel | culture atiundint climRanitnal e Al OUE Suctll Bngl Skl Lhe skil ! of

the art and are expl al nec era erone’San‘or ook,
Fritsch and Miprscein, lnyeseein isathlo@:}'anauengodaﬁmmwdxs;ﬂonongzmdnme fluedogreial or y

Press (1989); ls. 1 an ver., . 1985);
d i gonucl eot i é‘mé ?%%?&h?gﬁ ?Xﬁ)r a?exam@% O%Eé‘%‘ﬂ?escﬁggﬁaﬁgﬁﬂ Eg]ﬁ Curr ent
Protocols in Numhd; andAcardpl&heRuitible\tadiBe aveaagerial mdlude 1251 1311 358 32P
33 3
20 P, or °H.

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-



John Wley & Sons (1999) (Editor); Oxford Handbook of Nucleic Acid

Structure, Neidle, Ed., Oxford Univ Press (1999); PCR Protocols: A 8ujyie 2004

to Met hods Wfous@??l ications, Innis et al., Academ c Press %1990 ; PCR

Essential Techniques: Essential 30 Techni ques, Burke, EFCTUSYMIN | ey &

Son Ltd (1996); The PCR Techni que: RT- PC? Si ebert, Ed., Eaton Pub. Co.

(1998); Quantitative PCR Protocols, Kochdnowski et al., - 6 JUL ZUO+ WD

01/58956 PCT/ US0L/04170 - 36 S..,, Humana Press (1999); dinical

Appl i cati ons tﬁlﬂ&&“ﬁﬂf}i %@P‘%&#Hﬁén@?%mﬂ@@& In onp embrstipentiibg neer i ng

Protocol s ( Metibwesiior froWBésQGHéRSd 1B iahiBEMY I1- P8 Bhtivid i ]
é Apprgaﬁlgr?pﬁlgggf?d(%éﬁﬁ%% I

(1996); Antibody Engineeri % A Practical . proach
Series, 169), wé’c%*r%mdy,or ibody partiqurof thegoentionsueh hatdl d§:activityabor at or y
Manual , Har | oy gneld, Ples Lyg; 11 R4b e@ . current Protocols in
Mol ecul ar Bi ol ogyl., ) eds.era%&égghgégﬁ‘g?@,m\]‘ ghﬁ()%%g A’éLn %8?4&"%92) ,

Lar ge- Scal e’ MsenginingnorGuspect@livfconteiningdilvig)lan aytiboliyidi antibulyiportibn of {6 . ,

Mar cel Dekker ,; ; d ni pul atjng.t.h use Enmbryo, Hogan et
al., C.S.HL. ‘Eﬁ@%ﬁ ca&éggé)&fg&j};}e °‘%¢dﬁ%ﬁ%{° I&Hé‘t @é%"%%"fy lgﬁﬁe&@“ﬂét her wi se
i ndi cated, the. abbvanotimt enbodinseng itk invedtisrRirb\adts a WeKRdYSathibIEXAYPLE |

| SOLATI ON OF ANITI.-I.L- |%_@).Al\ﬂ'l QDI ES Antibodies to hlL-18 were 1sol ated by
screeni ng sepdFAFH B¢ BPIhSITiEring Lo 3 isquen in phichlled 8 agtivisy isclgtrimanisy Fheran VL
and VH cDNAs fifieisiéviaamhenayds for HRHHERN- I : L@r%s&' d

spl een) . C?nstructli on g:f the | isbr a_trylan.dPr%gtaﬁtg?gn?%é&segﬁsggfl n Jgiseﬁﬂ
descri bed ¥ \dliggrish Whichapethqd compsiseriadministeBng todks subjedt:an 36bogy dr anfibaly

l'i braries werggg | j . . : - EQ | D NO
61). @ pept d?°§§f?€%§%3?ﬁ?"é%§* PAT 1P BB el gl
over | appi ng 13haki8ds hpgandEil§ apé pheisdgst sepumsentbieny Alterib8vd]y, hie spjettope

sequence of I i infable.5:;.SEQ | ..31-60). 1L-18

speci fic ant m%&eiéﬁ#gﬁeg{g{egsc geagl ég%tgtv\}hhcg “%Pﬁ%t%a?ﬁg@&%m%%% Cof¥tunot ubes
usi ng st andar dqutsoSéhiﬁxrésrtbwl’ojestcehbahmam(nhﬁafb)wlﬁchHuﬁbeenﬁiitﬂiducea%ﬂ;-ls g
581-597). e sckyv libraries screened ,usi ither 1L-18, a peptide
epi tope) of T?L-(e“i'sl,)y ! gtrqt’fr-l fﬁﬁijgﬁﬁ’f E]%e’i?gﬁ‘ﬁ%?n ?%‘% &% BinsesRekiAhi f i cant

nunber of | L- bétilgxgef the tvbitiod usbe sdmirdRMed @la Hiinbh SbRRL fof thefapluipes vere
sel ected, determ ned py restriction enzyne digestion patterns, and

confirmed by DRRO¥EqNOMONFgEn At & hedyentipaites bgadpinistered ot nopdiveen whi ch
pr ef er ent al | adbiiilerdsbg af t-1s LAWY ddaniddly otk BPRESERIALY VE PePLi de

thereof, the supernatant containing sckv was rate
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)).



biotin-captured 1L-18 in an ELI SA and bi ndi ng characteristics were
determned. - 6 JUL 2004 WO 01/58956 PCT/US01/04170 -37 Two anti -1+ 61dUL 2004
si ngl e chai L Qodi es were obtained, one termed 2E1, independently _

i sol at ed usialr?goqééggée)ptide epi tope and the peptide panel, P&RFSYUELoNd anti -
| L-18 antibody termed LT28, isol ated usi ng full length I'L-18. These parent
anti-1L-18 antibodies were selected for3further st udy and nodification. 5
EXAMPLE 2 AFFI NI TY MATURATI ON OF AN ANTI - 18 ANTI BODI ES A single chain Fv
versi on of anti bodys et hetein, thy term " diserdprrin slfich [L-18 adsivityisvigtringental™is t y and
the heavy chaiifesadd dllilie S0ALD aREHHE UE6ra gﬁg&)h-' O MpSgliygther 10
modi fied for ilr'ng_r oved _neuet ral % z.gl'?c?on o% I E‘Jg ééwg?{%%/&cﬁ'%ﬁgﬁzgér}a%quence
of Si ngl e- Chaishbiggisutfaring fiomahe disnydsy hasthberpdidwhitrahey o1Gh auspectdd SERihDeM@r 18)

CDRI (SEQID g%pé%?%e %@5\6%%%{0 %%%M:%s%%%xg aYP;Et-ng QQQ c'B“mAX/ri U esl_’io a; EW

(SEQID NO 1
GRLNPTTGDAN-ARHFQERY AL TEROBGIAST ANe 6 fly] KBEITAAVIGAH RN s TLVTVSS - 6

JUL 2004 WO 01/ 58956. - 38, PCT/ USQ1/Q417Q Tahl e 6. Sequence of Single-Chain
Anti-IL-18 Antjf{f’g@“t?i}tabﬁf%(seéﬁj’f ‘inr‘lg’é‘i!i')“ﬁ?lﬁﬁm}_‘%éhlg@i‘a’ﬂtﬁ is qxpeotyditpaliquiaterthy CDR1
SEQ I D NO  13ymfioiRe dgebsBi6h ofldld disorder. Such disord i ‘
(SSE(LDTQDPAVSVAL)CI;{(%TVRI b éL%ﬁFYPKI\MQJS(OFr{C%AI%‘\J/CLVII VEREB S B84 1 b No

14) G PDRFSGSEEG AT [IPEatiE AR ruesrDsSE: s ebioiugical g Tfresubjett - |L-18
) = R G| B Y SR A e,
6) . 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.,



The specific amno acid residues of the heavy chain variable region .

sel ected for nutagenesis are summarized in Table 7. In Sart |bcu! ar,= i Jt. 200%
respect to (g y chain region, individual amno acid substitutions

were tested at poaitions H30, H31, H32, H33, and H35 ofCEERAVMYBs tions

H52, H52a, H53, H54, H56, and H58 of CDR% and H95, 10 H96, H97, and H98

of CDR3. Wth regards to light chain am g'acid resi dues selected for

mut agenesi s, di,vi du am id bstitutions were tested at positions
L30, gL3 1, L32¢£aﬁ8mﬁ%a rSﬁSrHdé%h??’"’ﬁ?fs%{’ﬁ%@i@é’,CRL%%,Edhéfsfna@ml%fe%% of CDR2
and posi tions (L$8); ABod/Ehkinedrd2.Protoébls (Mebds tnMolednfn BiolbePB10, pRQ; s and L97
of CpDR 3. - 6( UL)Z 04 WO 01/658 560-39 (PCT/ USSOl/ 051170 "Iga‘tg?jg l/ I—@avy Chai n

Amino Acid Subemangtt ghee) M’fl’@dﬂu’éfé’érwrrmﬁAzitqctiqela‘ipprc@qlamvraMtzlaippmlmh IC::DRPI
Kabat substit i i fid N e Fo P,
S5 3t oY e L (SR bRy M miony
L, M F, S,5oret @ 1&SN.L. Bress, Pubr(1999L0ReretiF 2 drob b imR oy cula® Blolapy\Wdsi53A, R, N,

L, P, S or Y e O P or Y H6A . CGHI,L orF
H58A. R Q Ek‘%ﬂ&? ?BLI': W‘“%&é‘ gcgfslaﬁﬁv,’:“”rgf"%’%ﬁ”e ‘5",“”’0({’ e C"c?’rgll(?"tﬂ)m HO5A,
R E Q S, Y,Tethnokdgy,Rubltleckit ACEHOBRrceekker, Bub.,Y1999); atill ManipWbrim) thé"
HOTA R E QS Wylistebabo YiSgan er al,, C.SHL. 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.



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 Miutations CDR | Kabat JUL 2004

Position su dﬂs%ﬁd resi due CDRI 6 JUL 2004 WO 01/58956 -40
C

PCT/ US01/ 04 D, C G I, L, S W or Y L31R N, PEIUSOLOM70 | |
P,S T or YL32RNDEGI,LPSTor\4l34A R N D E H I, L, K M
FEE P, S T Y, orVCDR2L50A N I, L,ESP, S W Y, or VL52A R D, E
H I, L, M F, P E3AR C (T L55A R N D C G
H I, L S T or @"?:%ﬁ‘sﬁL ﬁ’f?ha’é ’6’%‘5""?""’5‘,5“  oBe BRAELC | 00A R E
Q Y, V, H Pindwendﬂfnﬂ@ldogliﬁlﬁn@a&pﬁdyeﬂﬂoﬁe M{dgh&l_‘%dg% agaqang,a \s/@an@an\le \C/ H,
P, W or C L9 or

L95A, R, %“Aés *“?Pb Bt 9??“"‘#“3\1“%?”@%@%“@ 1Iz18. G hese payent gnti-}y-18 \y or

C L95bA, R Eant@odlss wafte sdfectéd foMFurtBdr study- ¥ moditicafon. @ S, Y, H P, W or C
L97A, R E,_Q S, Y, H P, W or C Substitutions were |ntroduced usi ng

standard t e%hnl ques (e.qg., as described in Taylor et al., Nucleic Acids
Res. 13: 8764-8758 (1985); Nakamaye gikprpucl eic Acids

AFFINITY MATURATION OF AN ANTI-18 ANTIBODIES
A single chain Fv version of antibody 2E1 having an identified IL-18 binding

activity and the heavy chain and light chain sequence shown in Table 6 was further

10 modified for improved neutralization of IL-18 activity.

Table 6. Sequence of Single-Chain Anti-IL-18 Antibody 2E1

2E1 Heavy Chain
(SEQ ID NO: 18)

CDR1 (SEQ ID NO: 9)
QVQLVQSGAEVKKPGASMKVSCKTSGYTFTGYYIHWVRQAHGQGFEWI

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

GRLNPTTGDANFAEKFOQGRVALTRDTSISTAYLQLDSLKSDDTAVYYCAGKEGAWGQG
TLVTVSS




Res. 14: 9679-9698 (1986); and O sen et al., Methods in Enzynol ogy, ﬁ%?:

189 (1993)). 5 In brief, oligonucleotides degenerate for a given cod JUL 2004
wer e synt hewﬁgﬁ;ﬁﬁr each of the positions to be nutagenjzed. A

si ngl e- st rande tenpl ate was prepared fromthe ori ¢RI d
containing a single-chain Fv version of_%é:_e anti body 2E1 gene. The

nucl ei ¢ acid sequence of the parent 2E1 ti body heavy and li.ght chain is
provi ded in I . 62 angd. 64. The putant ol i gonucl eoti des were then
used to creat ?EEI%&JE{‘;S%M"Q?DQU@?%&BB’ %ﬁb@bﬁ'ﬁ ¥ 2E4{Ceptipuedent ar y

DNA strand ang—eventually a double-stranded plasmid, thus incorporating

t he degeneracy or the different nut3EfldightiGhaingi ven codon of the
antibody. . Infparticular, the CDR3 gggiah @ tlgf heavy and |i ght chaifn of
2E1 was al ter gd—usi-ng the QuikChange Kit (Stratagene) according to the
manuf actures instruction. 5 A representative nunber of clones were then
sequenced from each rru]'E agegpRi s(sEpeaot kon 14). el- , Enkéﬁ %dﬂl@nﬁég f4\d [t hose
representing @ e e parent 2E1 single' chaln antibo sequence
wer e expressejsg 3?%&&§Eéaﬁv F@EEﬁEBEEﬁEEﬁ%PPHEQQ$?VRMLﬁﬁﬁﬂﬂﬁﬂg in{vivo
testing as degcribed infra. In another screen using a full length IL{18

| i gand, a secpnd anti-I1L-18 antibody 10 was identified and sel ected|for

further inproyement using affinity maturation. FRAR3p&FEQ &1 HP: usd)ng |t he

t echni ques dej6IPhrESGHESEETCSHE TCRARERBAD DS RDBYE PGV IRV YL Chai h and
| i ght chain sequence shown in Table 9 (and nuclTerc sequence provided]|in
SEQ ID NOS: 66 and 68) was further nodified. 15 Table 9. Sequence o
Singl e-Chain AntT-TC-I8 Anfi body LTZ8 LTZ8 Heavy cChaim (S r—28)

CDRL (SEQ ID NO 20) CDR2 (SEQ ID NO 21
LVQPGGSLRLSCAASGFTB%@PAMR@}%P@K&EWM&%W%W BORI 8(peEEdel D NO
22)"  RFTI SRONSHINEL M EANSe Y JUL 2004 WO
61 53656 4> Ben e 04171%1::@%”&9%!%%; e Efng}$ (e oo, 200 a0

Ant i body LT28 ( Contherfneific amin@adid xgkitlueClofithe 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.



(SEQ ID NO 29) CDRL (SEQ ID NO 23} CDR2 (SEQ ID NGO 24) Y 00k
QSVLTQPPSASGTPGQRVTI SCSGSSSNI Gl NAVNWYQQLPGTAPKLLI YGND RPS ' CDR3 <( @E@L} Iz
NO 25) GV{;@EE% SGTSASLAI SG.QSEDEADYYCAAWDDSL SGPVFGGGTKLTVLG - 6 JUL
2004 WD 01/ / USOL/ 04170 -43 Wth respect to the PREAFYIIHAI n

region, amno acid substitutions were introduced at positions H31, H32,
H33, and H35 of CDRI, positions H50, H6139H52, H52a, H53, H54, H56, and
H58 of CDR2, HI5 H96, H97, H98, H99, H100, H100a, H101l, and H102 of
CDR3. 5 Wth rkaple dsHeavy Chain AminoAcidSubstitutionsdotroduted IntoaREdi on, ani no
acid substitutions were introduced at positions L30, L3 1, L32, L34 of

CDRI, positions L50 L52, 153, L55 of CDR2 and positions L89, L90, L91,
(62, L63, LogHoos Chdeiimeais L35, 57 10 Yol o 10 Feavy oty o
?ﬁlbgt |S;J Bftehtré%'.’ﬁze"%%i”? i on | EHEstityadiresidiia-’ 5,'35, Y.V H P Wolc
H32A, R E, QPdsitoh V, H Py W or CH33A R E Q S Y, V, H P, W or
C H35A, R E, S— ¥\ H IP W or CCDR? H0A R _E. _Q S Y. V., |H P,
W or CH51A|ORE Q s vV V, H P, W or CHS2A, R E Q S Y, V| H
Hoh W o Aia R b o |ORNREGE
V, H P, W a3 H58A R E [®,CSL,¥T,»YH P, W C

H32 R,N,C,H,P,S,or T

H33 N,D,C,Q,H,L,M,F,S,orV

H35 N,D,L,otF

CDR2

H52 T

H52a RQL,S T, orW

H53 AR,N,L,P,S,orY

H54 ARN,D,QL,K,MP,S,orY

56 T ARNCGHELLoF

HS58 AR QEHLLKXMFSTY,PST,W,Y,orV

CDR3

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

H96 AR QS Y, V,H,P,W,orC

H97 ARE QS Y, V,H,P,W,orC

H98 R,E,Q,S,Y,V,H,P,W,orC

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

Light Chain Mutations

CDR/ Kabat substituted residue
Position
CDR1




CDR3 H5A, R E, Q S, Y, V, H P, W or C6 JUL 20 94 WO 01/ 58956 &4%“200‘
PCT/ USO1/ 04170 H6A, R E, Q S, Y, V, H P, W or ngagAgAR REE QS!S
V, H P, W.ar 8\, R EE QS Y, V, H P, W or ,

Y, V, H ,“&/‘“’g‘f’gg H100A R E Q S Y, V, H P, W SFTESW040DaA R E,
QS Y, V, H P, Wor CHIOIA R E Q S Y, V., H P, W or C HL02A, R
E, QS Y, V. H P, W or C JUL 2004 WO*®1/ 58956 -45 PCT/ US01/ 04170

Table 11. Light Chain Anmino Acid Substitutions Introduced into LT28 Light
Chai n Mit at i oﬁé”OCDR | Positi %lﬂ)ﬁﬁthﬂe&Wecsﬁﬁue CDRL
L30A R E Q S,1} By W-C-L32F v WC, G
L34A, R E, S_ Y, V, H P, ' R %, Q S Y V H P, C
L52A, R E, S, Y,\3%, P, WC L53A, R, \eD, B, G, LG, er on W C N
L55A,E, Q S, Y, i H-P\WGC CDR3-L89A R __E Q) H P W C [90A IR E,
Qs Vv, V. P w cLoiA, R“’ERQNSDYE\JHWPKANCF VS LYoV

CDR2

L50 AN,LL,F,P,S,W,Y,orV

L52 ARDEHLLMFPST oV

L33 ARCLLKMPSorT

L55 A,RN,D,C,GHILL,S,T,orY

CDR3

L89 A, R, E,QS,Y,V,H,P,W,orC

L90 AREQY,V,HP, W,orC

Lo1 R,E QS,Y,V,H,P,W,orC

L92 AREQS, Y, V,H,P,W,orC

L93 AREQY,V,HP,W,orC

L94 AREQY,V,H,P,W,orC

L95 AREQS,Y,V,HP,W,orC

L95a AREQSY,V,HP, W,orC

L95b AREQSY,V,P,W,orC

L96 AR EQS,Y,H, P, W,orC

L97 AREQ,S Y,HP,WorC

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)).
5 Inbrief, 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



L92AARE QS Y,VHP,WC L93A R E Q S, V, H P, W C 04
L949A R E QS Y,VVHP,WC L9A R E Q S,-Y, V\ H P, W C L95aA"~ 5& Jlﬂ,— 20
Q S YV, 15”&(\‘/\/ CL9bA R E Q S Y, V\ H P, W C

L96A R E, QS Y, VAP, WCL97A, R E Q S, Y, V, H P, WTEYMYitutions
were introduced as described above. A4fepresentative nunber of 5 clones
were then sequenced from each nutagenesis reaction and those representing
a- 6 JU / ! -46 .change,fromthe parent LT28
S nale” cha Rt RaER abHeeld clalal boioe sk Ao A8 ™ ana bari 11 ed

for furt herintgstating theslegtasracyi dreit difftrenymubzAddih & gief cddoiNDY hahibbiyy! TY OF

HUMAN ANTI BODI ES. TQ, | L= Real -.ti.me bi nding i.nteracti ons pbetween |igand
(bi ot i nyl aﬁ%aa‘%%“é%f?%? #Q#? TRROR] the heavygmd ﬂ#rtgbai%?fe%ﬁiﬁ%ﬂtﬁf nfinghey

bi osensor r@iikChapgeic(ShampstePacc@ink BOEE BEnifitne e itluOibn. Wer e neasured by
surface plasnon resonance (SPR) using the Bl Acore system (Pharnaci a

Bi osensor, Pi scAtrSRieSntaiyr)numberof glonesayare then seguencadifonpepch autagenesiper t i es of

10 SPR 10 daioRti 8l & AR ahd By GRSEIEE Aol BN gdext ran

bi osensor matrix. Proteins are coval ent matri x at
known conc&hein antibgdssequence Werd iexsessaddn parjtasieadipurified fuy Hurtheeindigwt andn  mat ri x
and speci fii;;w%{gggx%gs Q%Emgqnﬂanj ected antibodies and immobilized |Iigand
results in an incréased matri X protein concentration and resultant change
in the SPR si gnkl anoihbesmen hkmgpefoll langtBPR 18 ligans] a seeendropti-Ol-d8 dntibodyl 5

resonan uni t n r i splayed with respect to tine along the
y-axi s g@ a® é%ﬂé%?ﬁ?%?ﬁ?ec%ﬁ?rg}ﬁﬁfgf {‘é’f‘ VemeRIR AYIHY BIRUEHoR; B i nyl at ed
rhiL-18 on puhieulb, 0SSy heteclifiques descritll BIRIVE,ANG UTI8 dnBbodg Walidtht Meaky Nked Vi a
free am ne ﬂr.oglgf,%o t he dextran matrix by first activati.ng.carboxyl
groups on AR futlig k%}%‘l%@Sﬁwwnﬁ%#e(%m‘emswe@e@m@f IOSEQd 400 nM
N-et hyl - N 163¢k: 5 byd @M@R&tﬁ&%&diﬁeﬁf bodi i mi'de hydrochloride (EDC). Next,
streptavidin is injectéd across the activated matrix. Thirty-five
mcroliters of streptavidin (25 .tg/m), diluted in sodiumacetate, pH

4.5, isq4 nj-,gg,ieegl' Iq?‘géﬁ 9%%@%5“2(:e&n{?_i{%?jg&%%)oapg_.r%ee am nes on the

protein are bound Iva

LT28 Heavy Chain
(SEQ ID NO: 28)

CDR1 (SEQ ID NO: 20) CDR2 (SEQ ID NO: 21)
LVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGESTYYADSVKG

CDR3 (SEQ ID NO: 22)
RETISRDNSKNTLYLOMNSLRAEDTAVYYCARDDDDYDFDYWGRGTMVTVSS




car boxyl groups. Unreacted matri x EDC-esters are deactivated by an, g gUL 2004
injection of 1 M 25 ethanolam ne. Streptavidin-coupl ed biosensor chip

al so are cognﬁﬁg%gély avai l abl e (Pharnmaci a BR-1000-16, Pharnaci a

Bi osensor, Piscataway, NJ). Biotinylated rhilL-18 was pr &SZUSH/HIf | r st

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

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

I dinethyl§uhf ide to make a 10 ng/nml solution. Ten 30 microliters of

bi otin was'& '83(; grausnceef Single-GhainAntpllats Aptihody L3528 (Continued) ar rati o

of - 6 JUL-2M WD 01/58956 PCT/USQ1/Q4170Q -47 biotin to rhilL-18. The

reaction was mixed gently and i nduk?8tldghtGhainvo hours at room tenpérature

in the dark. A PD-10 colum, Sephg 5 har maci a Cat al og No.
17-0851-01L4M¥LJHLHJJJHJHJ£L11LEkggxﬂf%%?N%grd PBS and | oaded with|2
c

of rhlL-18 biotin per colum. The colum was eluted with 10 x 1 ml |cold

I
PBS. F t 5 |1 d . 28 . = 25 fim ).
] one vere o ol sohat sy 136 (T2t P APy

The appropriate fractions were pooled and s .
Bi ot i nyl at [ge° HTREPEBSEBPERRVTHICEES S REXE THAVN EQQRRATAPKUL BYGNDORESavi dijn was
diluted in PBS running buffer (G bco Cat. No. 14190-144, G bco BRL, |G and
I sl and, NY) supplenented with 0.05% (Bl Acore) surfactant P20 (Pharnacia
BR- 1000- 54, 10 Pharmaci a Bi osensor, Piscat a%R83 (RER IDoN@etZH)ni ne the
capacity o GvﬁﬁRlFsa;§K§@@§AsfﬂACzsa@PéhM@&%ﬁﬁpﬁ’éﬂbﬂvﬁ% H(M&Qi rhiL-18, a

bi ndi ng asisay was conducted as tollows. =ArTquots-of biotinylated riplL-1 8
(25 nM 10 | "aliquots) were injected through the streptavidin-couplied
dext ran matTixat—a ftowrateof 5+ nrn—Before—+neet+onr—ei—the—protein
and i medi ately afterward, PBS buffer alone flowed through each flow cell.
15 The net difference in signal between baseline and approxi mtely 30 sec.
after conpletion of biotinylated rhlL-18 injection 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
diluted in PBS running buffer and 25 | aliquots were injected through the
i mmobilized protein matrices at a flowrate of 5 |1/mn. Prior 20 to
injection of antibody, and i medi ately afterwards, PBS buffer alone flowed
t hrough each flow cell. The net difference in baseline signal and signa
after conpletion of antibody injection was taken to represent the binding
val ue of the particular sanple. Biosensor matrices were regenerated using
100 mM HCl before injection of the next sanple. To deternmine the off rate
(Koff), on rate (Koh, association rate (Ka) and 25 dissociation rate (Kd)
constants, Bl Acore kinetic evaluation software (version 2.1) was




used. Representative results of inproved candidate anti-IL- 18 anti bodies
binding to biotinylated rhiL-18, as conpared to the parent anti bodifedyRE200%
and LT28 (a khe controls), are shown bel ow in Tabl . For

conpari son,WIé)CS §d\5/&;| ues fromthe cell 30 based neutrali fgfr&%?fmé’ggay are

al so included and these are descri bed irl4g><arrpl e 4. Al - 6 JUL 2004 WO

01/ 58956 -48 PCT/USQOL/ 04170 cl ones were prepared as single-chain Fv

anti bodi es for test\,{,i eus&,ﬁqg Bi acorg .anal éSi S. an(g tbhe cell -based assay
described bel ow. ParShtHeoidP BidEawichgin (FetoBamipQ arid FbsiHptnna Weig intipdeedt al
heavy and | i ghdt pedititing H3WH320HS3,$h 9B S o£OBR 1) pBHGR 1ES0086Y, BisH) KBRS 1! ent al

chain and on %Isged chﬁi n where the nutated chan is indicated asé being
ei t her heavy %ﬂf «gnf F3H of CPR2.an1 BYASIPoLY9T, 981399 H1p H10920H10hdndat ur e

of the am no agig ofubRBi tution. Table 12. Binding of Anti-IL-18 Antibodies
Derived From 2E1 and LT28 Antibody On-rates Off-rates Kd (M1C50
Cl one(M ' s' 8) (s' 1) Withregargste lightchain residuesrselecient for REbti¢n amotaid

ScFv2. 6E+36. 42E,031. 5E. - . (par - g

L34S1. 69E- 041?3?%{% Mokfg‘ﬁ%%?%Eﬁ‘%%@éflé‘gﬁalﬁgg@i.tﬁé‘gﬁé@%’i’."%ié‘?f’é&159:343 +
H53R 2. 7E+036.I182EL 85 25 36F CIBR2 &fg-0Sikibr(sARY, I6) LBZAR, £.98H8Q: 195 Eo M 534S +
H53Y5. 28E- 056.;7%- OM HB3R + H58Q 1. 2E- 8M HB3Y + H58Q 1. 2E- 8M L34S + B3R +

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




P
01/58956 -49 '- 6 Jul- 7004 PCT/USOL/ 04170 L94P, Q or R2-4x L95R0 vglgiffh

L95bE, V\24E,d.01§§ Earent and nutants LT28

(parent) 1. 3E+0424 8E- 043. 9E- 089. OE- 8M H54QR- 3x H58W2- 3x FCT/US01/04170

125- 2H1. 7E+051. 1E- 046. 2E- 102. E- | OM 318- 2E+041. 1E- 049. 6E- 094. OE- 9M *
Some val ues presented as fold inprovenen 4E:orrpar ed to the parent. - 6 JUL
2004 WD 01/ 58956 PCT/USO /04170 -so EXAMPLE 4 NEUTALLZI NG ACTIVI TY COF

ANTI -1 L- 18 ANTFBODI ES To exafifnB B+ Sadu¥rBik, W.e5Cact i vity of the
anti - human | U-ggF anti bodles Off RIE O ISTVEU BT rt—recogntzet—assdy for
moni toring | 18 activity 1s’u’se’d(.2’ 5 BYi%ﬁ’\W’% ﬁg assay enpl oys KGI
cel | s (ATCC #®88- 246, nyel ogedoBSE| Q¥ nVaH, l)WMerGarrow cel s) - whi ch |wer e
cul t ured accanghsng—to—standaig—teshague e-g——usi-ng— RPM 1640 Cullture
Medi um G bco #fg}f870- 076; (su )3’1’ vﬁ%r t’éanVtﬁ’Tlmﬁﬁg al Bovine Serum

(Bi o) Wi tt akgrH#®04- 501F) ; 2nm{IAL ROEWQ,30WNe, @ BEQr £25030- 081, Sounity/ n
Penicillin, uglmd Streptonycin (G hco #15070-063); and. 075% Sodi um
Bi car bonat e) .| 8% test for | PR BERSel: ValiBdiook, 3 x 10E5 KG 1 celll s

stimulated w t}'ﬂ()i:ung/ 1] AREQS,Y,V,HP,W,orC
H102 AR EQ,S,Y,V,HP, W,orC

6. 18E- 052. 8E- 9M H58Q L34S + H53Y + -8. 0E-9M H58Q L90CAX L93C2- 4x V\%

hni aupoce [




hTNF- al pha (Lot# 19130132) was incubated with 50ul of anti-IL- 18 ag Lﬂg%
(4 x Conc.) and 50ul of IL-18 (4xConc.=8ng/m) and incubated for Cj 04
I 'hr or 16-2QiRsese 1O determ ne the anount of |L-18 neutral i zation that
occurred as a flunc?| on of induced hlFN-gamm producti ofCTERIEETEA was
performed using conmmercially available Elisa 15 Kits (R & D #DI FOO Endogen
#EH | FNG, according to the manuf acturef®tnstructions,, and hl FN ganma
producti on Wa?fﬂ@EE$U| at edpﬁi'ég/rﬂ) off a standard curve. In all, four

nut ant ant i bodiadé€ 11-_kight '@E@'%Aplﬂb&lhﬁﬂgwmﬁmod%‘sdlni&ridl'28|—IS8Q wer e
shown to have greater IL-18 neutralization potency than the parent 2E1l
antibody (see.Table 12). The inprovenments in | C50 values using the KG1
assay were 2(@ hlﬂh&%lh&ﬂ@etloﬂsz to 5 fold, and simlar inproved bindijng

results were tsSt+H WW
conbi nat i on clt%br%ép%?g" tl9Y%sted, and this data is

summari zed i GDRt Tabl e 12 he best conbl hat1 on clone L34S-HFG3R shovled a
greater than ﬁn fold. inprovenent over the parent antibody 2E1 in botlh the
KG 1 cell 25|f4%d assay and u%lﬂqé R YBVAHoP.Vefmal ysis. The resul ting

anti body was [g@gsrgrmated tie | jes of
2E1 showed ar_inprovenent in e’ ”1’L-">18 neutralization, as
determi ned ugilidg the KG 1 assel?yE Qhﬁ;YIMHDP WoBXGoffered 5 to 8 fold

better |C50 VWWW&LWS
offered a 2 30°to 3 fold inpr ne Hrd Ve Help Wr® 2E1 nutants H96A, HO6Q

HO6S, HI98S, LECDBR2- 6 ] | 2004 WD 01758956 PCI/USOL7 04170 -5 T9OW193C,
L94P, L94P, L - L94R__194W_195R__195aA 195aH, 195aP, 195aR. _ 1953gW
L95bE, L95bW| £85bY, L97C, ard™ B@ﬁ&SrH‘eVan&Gng of 2E1 in the formdf an
ScFv anti body1gs TgGamntTbod V\@E PR et {see—Fig—5—5-St+H|
further, two|mutants derlved ﬁi TEIUPpafent shoul d i nproved 1L-18
neutral i zati gR53ct i vi ty conps r!’edk E;)S,tYhé/ HaPeWIC,aﬁtl body. These results
denonstrat e trhat—Fo-y—huran—HL RepH-al- 2 Ag anti-bodies—can-be
obt ai ned usirrjg?he met hods and™ @ogp%vt |’gnELWf t he |nvent| on. 10
EQUI VALENTS m skilTed Tn the art W IT Tecogni Ze, Of be ableto

ascertain usi no nore than routine experinentafion, many equival entls to

the specific odi nents of t/HeR: Fv@ntYoN,H, P, W,C
L90 AR EQSY,V,HP,W,C
LI1 AREQS Y V.HP,W,C
L92 ARE QS Y,V,HP,W,C
L93 AREQS Y, V,HP,W,C
L9%4 AREQS Y, V,HPW,C
1.95 AREQS,Y,V,H,P,W,C
L95a AREQS, Y, V.HP,W,C
L95b AREQSY, V.HPWC
L96 AR E QS,Y,V,H,P,W,C
L97 AREQ,S Y, VH,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



descri bed herein. Such equivalents are intended to be enconpassed bg t he
following claims. -52 Wiat is clained: - 6 JUL 2004 1. A conpound 9 JUL 2004
conpri si ng nonocl onal anti body, or antigen-bindin ortion
t her eof , ca§8@F@§? bi ndi ng a human IL-18. 2. The anti b(')’ﬁ@"gofmﬂ@i m 1,
wherein the anti body, or antigen-binding é)orti on thereof, dissociates
fromhuman IL-18 with a koff rate contahf' of 0.1s-1 or less, as determ ned
by surface pl nerespnance. of Which inhibits human 1L-18 activity with
an 1 C50 of 1%54@6ﬁ8ﬁ%gerpalreé%yrgés.u¥gﬁé’a’é‘r?? 3 §PRYFICE WETe FXpressith By bartaria he
anti body, or and p@ified BoriTakithee tep@iplas athclitk@neely, di ssoci ates from human
IL-18 with a koff rate contant of 1 x 10"2s"1 or less, as determ ned by
surface plasnon resonance, or which inhibits human I1.-18 activity wth
an 1C50 of 1 x 10" Mor |ess. 4. Theﬁﬂiﬂ’[f’ﬂ?% of claim1l1l, wherein the
anti body, or antigen-binding portion thereof, dissociates from human
|L-18 with & kof f ratBINDINGaACTHITY QF H'MANIANFIBGRELS EQ ILd8t er ni ned by
sur f acegpl asnon reggpa . Mhich inhi bits h n l.L-18 act.ivi with an
50 of 1 % 10n i Spindile iibibey Dot pn PRy iged ittt
anti body, or alB gbHl-b8)rininobilipal dul adiostiver Ratfix) and esd@e (aatiBdids iPsbIdHeARN
IL-18 with a koff rate ggns ant. of 1 X 10"@?‘ o less, as determ ned by
surface vl asnof s BLSHES Resuriaee Rlgsmon rosprnes CERhesagthe BlAcom sygtemyity  wit h
an | C50 of 1 XPhbfiachd Bibsdo@s SPiscitawdy) NIRNTeRPaM B1iz6d @b Bhical phORIRL Br t hE
ant i body, P(L %nklf g&n- bi ndi ng portion thereof, dissociates from human
IL-18 with ER1t0 fieigcd altesations iprejein gongentiations. within 3 dextran bigsenspomeitivi ned by
surface pl as i i [WaleTMl oY QHFBQ” - ivity wth an
C50 of 1 x 13? gbéihﬁszf@%‘éa%?ﬂ&o%gqgen%#%%&g? clai ml‘:éfc%ggﬁesf n the
anti body, or #atibesias.ap inigbtadythorigh therdexttap matx and dpes o dimlirgdefweeminfaetedn
IL-18 with a . . 0-6.s"3 or less, .as determ ned by
sur f acepl as mr@ﬁ%%%%@c‘gwﬁ}rﬁ%?%&d }Jersllﬂfsél? ?nsm%ﬁ?’?ﬁérzmﬁgfgﬁ%{%f‘?r\??r{ 0y + h an
| C50 of 1 x 1@td rkltent chesgs in the SPR sigaal] hasel cliangeatin SPR kipad Wre réorded as

antigen-bipdin ortion ereof ,..that. binds an epitope_ of hupgan |L-18, or
portion t hgs(rje(r) OnAREHH glg‘ﬁ)gmgﬁreadtﬁpg eda‘@ﬁt}ﬂre%&tt}gﬂg‘@ a@gg heyapsofgm ¢ he
group conpri skégorpla@d. | D NO 3 and SEQ ID NO. 33. 9. The anti body, or

anti gen-binding portjion thereof, of claim@8, wherein the antibody is
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



a neutralizing antibody. 10. The anti body, or antigen-binding port!g :
thereof, of claim8, which is a reconbinant antibody. 11. The anti®olJl, 200%

or anti gen g,braigt@gk portion thereof, of claim8, which i iﬁf’ﬁg‘%g‘% ?gﬁl -53

ant i body A 1sol ated human anti body, or antigen-bi nt (
t her eof that binds to an epitope of hgg@p I L-18, wherein the antibody,
or antigen-bi ndi ng portion thereof, dissociates fromhuman IL-18 with a

kof f t 1 or, | ess ete ed by surface plasnon
rgson;ﬁcg, “or ¥ tﬁqﬂhﬁsbh%re%’ﬂ’éWa“fE“xfég a'{?‘i{‘(nﬁ‘%a%fitf?? typ houssgrepm 1 x 10"
Mor less. 13. teﬁﬁbh@atu@(iﬂ b agtk a AT AFlo61@fn, Sla}ﬂia&éxjé’-%lq éP@a!i‘mQJ‘é eaagg Rpndi ng

portion thereof, di ssoci ates from hunan rate

constant of 1 b Ofél‘%) wasAvilibrgted with 25 H%P@@ﬁmaﬂéﬁoaﬁadwhénﬁbé@%h& )
resonance, Or biiin cperamnplﬁécbﬂaagmggkrugeﬁmtlb&ﬁmcowﬂns%c'n%% of 1x 10

Mor less. 14. The isolated ant I"ai m I 'gen- B ndi I ng
portion the? e(s:pllequdmgd,rea@ PISQIBRR0AL @QH’FQ)ﬁﬁ mgfrelh The-apBroprididifractikonf Were at e

const ant of 1 y determ ned by surface pl asnon
resonance, or %&Pﬂ% (ggttéﬁﬁisj%lgﬁ °L- 18 acti vi ty with an 1C50 of 1 x 10"

Mor |ess. 15. Th| Bldtmsallaaﬂ&dL-aﬂtolﬁmdynobﬂlzéd@itmlﬂfatilgmgs&gpt&ﬂilh??@ bi ndi ng
ortion thereof i di.sspciate frqom hu -18. with a ko rate
Eonst ant of 1%“??%@%“’8?“‘? g‘é‘t" ‘g’l’ @’étlg‘? H?{b@dmﬂy(}’?m?%aeﬁ"'ﬂll“h@]l%
resonance, or NW)isppléridtitdd with dwﬂwmlhbor&)&uﬁﬁ&dnvPﬁol(PhéMﬂa&aBR-l'o%%Of 1 x 10"

Mor less. 16. An isolated antibody of claim 12, or antigen-binding
portion t h&f eSharmpgiadiosepsos PiseatawaysNir deﬁfemne the capgcityj af phlb- 1R wpeeificat e

constant of 1 aigicao fin®imhHifzed A1 8SUIIHAE *i%s SHAGERUBSADD

resonance, or which inhibits human TL-"18 act|V|

M or |ess. 17.Alifbets bSkibtatybeatedahlli-180@y niff 1@p1m11quolsa,wefrrmjaaeaamwuglemebl ndi ng

portion thereof, whij.ch pgeldeSOCIateS fromhuman IL-18 with a koff rate
CWI -cg_u

constant of 1% degtian mauix at gdlowirale REY Hiping &efoaezwpmrhe
resonance, or oiiie bnd ihdalaicty ARG S YRABCI loWed w.'r&ug}é e laGRapl 1 x 107

1M or | ess. An isol ated human anti body, or an ant ing portion
t her eof , cb-‘h‘pr|h§FlﬁgjhfﬁﬁtrencPé’eﬁﬁ&nakbﬁtwwabﬁlsalme@nde@rma@aﬁamceaﬂﬁ bi ndi ng an

epi tope of hum Ietromtebi E@& %@ll ec'tlgr?lévg%tgﬂn cy%gz%sen?% %ﬁ%gﬁaygsald

ant i gen- bi ndi ng ort lon t reo
Direct rhIL.-18-specific ant1body bmdmg to immobilized b1ot1nylated thIL-18 was

measured. ‘Antibodies (20 pg/ml) were diluted in PBS running buffer and 25 pl 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



19. The isol ated anti body,

18, wherein said antibody,
contai ns at ne a
I L-18 blndlﬁgﬁgé&%gnpare
portion thereof.
thereof, of claim 18, wherein
portion thereo cont ai ns at

m no acid

20. The isolated anti boﬁ%
sai d ant I Body,

| east one ani no acid

or an antigen-bi nding portion thereof,
or an antigen-binding portion thereof,

substitution or

d to the unnmodified antibody ofCEYSNPEHbi ndi ng

or an antigen-bi nding portion
or an antigen-binding

i nserti

subst i

on that i

tution or

6°fut! 0w

npr oves

i nsertion thatcgqnﬁi)‘?’?ﬁééepﬁé‘iﬂsrswgiez‘&@mgﬁ agfiborlies fiog tegtingusing Biasdretagalysie - 54

unmodi fi ed antyhpadKelRbasddhdsGaitsdib

or an ant’i gen-

i sol ated anti body,
wher ei n
group consi sti
sequence of S

uence

onm

sk

gaﬂwi&v P kP Bloh S é@Lo p@]sé

ding portion thereo
sai d Parertakiisiey anddighicheionpherese single GBI mmam cmmh e:tetpad:nfar dmint he

@ P%f%ﬁegam wlgel?ea%le m@ | 1? }1‘1 HatF

0

{gl The

ra

%{er%g)

n

n"_LS

tﬁ%ﬁ’ @ Yy at

| east one afri highta&) ﬂ)llswbd;bymelKabmposmoheﬂd/tyauﬁhaftﬁe@B]RBadﬂBi&tﬁtuﬁkﬁi/ Ing an
am no acid sequence of SEQ ID NO 10,

NO 10 by at

nodi fied from SEQ I D NO
The isolated anti body,

by at
or an anti gen- blndlng portlon thereof

or sequence nodified from SEQ ID
and a heavy chain CDR3

| east one anmino acid substitution;
domai n havi ng Tamlevn, nBuﬂﬁh oﬁAﬁﬁ#ﬂ-ﬂs Aftibokifes Berifed Frbm 284 an@128ce

i | east one am no acid substitution.
of claim 21,

22.

wherein said vart gz gron dpn oM t he
group consi stijn ?‘ Iﬂ?’ngavy (r%i?ﬁé%ﬁa %I’Y&I n 3(‘? [@ :!ncg% ID NO 9
by at |east one anldaomaC|d subgmils )t i bn 48")position H30, FGMﬁe*FLZ, H33,
or H35; a heavly chain CDR2 domain nodified from SEQ ID NQO 10 by at | east
one anino acil|d substitution jJat positipn H52, Hb2a, H53, {H54, H56,| or
H58.; and a heavy chain CDR3 demiparém@nd mitantd®m SEQ TD NO TT Ry at
|east one ng acid sybstitution at position HI5 HI6_HI7 or HO8. 23.
The i sol at ed irﬁﬁ"o&%%’engrscfﬂ an iR - b 2h'-:g'%o t 1E-0Ter e8RBE-8M dl ai m 18,
wher ei n sald\@gf r&nt ON COMpriSes a CORdpmar msete m t he
group consi sti ?ﬁ ?|q1t chain CDR1 domain having an ;%Fﬁgbggld
sequence of S Q-34I§ NO 12, of _sequence 'mﬁE-ﬂ#ej from SEQ NBENEM 12 by at
| east one am n i } HoR—a—-Hght -A—CbR2—dorgiRr—RavHng an
amno acid se of SEQ 1D NO 13, oﬁy%gagan,e rmdlfled2 ﬂmSEQ | DNO:
13 by at |east| W88y am no acid substitufion;. and| a TTght [Ch@EIBMDIR3 domai n
havi ng an anin of SEQID NO 14 lor  sequeénce mndifli ed from
SEQ ID NO 14 [H3%8Q | east one amino acj d substitution. 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

L90C 4x

L93C 2-4x




24. The i sol at
23, wherein

group con5|a,to|
by at |east o

ed anti body,

28 o

e a

a light chain CDRI

or an antigen-binding portion thereof,
sai d vari abl e region conprises a CDR domain sel ect ed
domain nodified from$S
acid substitution at position L3P§ ’UE%"Oil 0L32

L34; a light chain CDR2 domain nodified fromSEQ ID NO 13 by at |

of claim

- B A8 i

ar
east one

am no acid substitution at position L504°t52, L53, or L55; and a | i ght
chain CDR3 donpin-undified from SEQ 1D 14 by at least one amno acid
substitution atL%“tPsiQ,ierR L89,| L90, L91| L92, L93, L94, Lg5, 24d%a, |L95b,
L96, or L97. Zﬁfwry rsotatedranttbodyr—or—ar—afpt+ger—biRei-Agzperti on

t hereof, conprising at |east two variable regi ¢ns, at Ieastygﬁe of said
vari abl e regi ons98EmWi si ng an anmino atid sequg¢nce seleqtedgxomit he
group consi st aS, of SEQ F-B—35 16 nd. 17 whet ein sai iLsaol.ate human
anti body, or sal d anti gen- b| n hﬁoﬁfﬁnbﬁném i s capable of Hinding
human | L-18. - .!ém;l zp3519@]4| SOLBESGY ant I3BEFg qT -

ant i gen- bi ndi ng nnr'rl herepf, conpr|sing a light chain 9\;‘t"’aEr |8'¥Ibl e region
(LCVR) havi ng piH54&i no acid sequence of SEQID NO 15 and a 2-Beavy chain
vari abl e regi OW) conprising—the—pr-no—actt—seguencg—ef—SEQ—|| D NO
16, wherein sa I sol ated hunman anti bogdy, or said anti ger-bi%ﬁ*ng portion
thereof is cappble of binding human I'L-#8. 27. An isolated antTbody, or an
anti gen-bindin i jght chai varjablle region
(LCVR) havi ng ino acid sehﬁéﬁ@ of 14 N@z%@ardz@"'mavy chai n
vari abl e regi ong e @.qeooée UTBED Sﬁ?m*fo 17,
wherein said i tibody, br said antigen- | ndi hg por tli on

t hereof is capable of binding human IL-18. 28. The isolated antibody, or

an antigen- bi ndi f ' rein id varlable
regi on conpri sesggn%%{stlﬁl %Sé@ eacstfggd ﬁ@%%%%%%@ﬁgﬁe&tﬁ tg? |pr‘i‘6e'l}f

heavy chain CDRI domai n having an am no aci d sequence of SEQ I D NO 20
or sequence nodified from SEQ ID NO 20 by at |east one amno acid
substitution; a heavy chain CDR2 domain having an am no acid sequence of
SEQ ID NO 21, or sequence nodified fromSEQ ID NO 21 by at | east one
am no acid substitution; and a heavy chain CDR3 donai n having an am no
acid sequence of SEQ ID NO 22, or sequence nodified fromSEQ ID NGO 22
by at |east one ami no acid substitution.



29. The isol ated antibody, or an antigen-binding portion thereof, o.f 50'?%”200’*
28, wherein said variable region conprises a CDR donai n sel ect ed from

group consi a heavy chain CDRI domain nodified from SEQ | D NO 20
by at Ieastwgnog argnJ no acid substitution at position H3GCTUSH/O4YRS 33,

or H35; a heavy chain CDR2 domai n nodifi Q?d_lsfrom SEQ ID NO 21 by at | east

one amno acid substitution at position 0, H5 1, H52, H52a, H53, H54,

H56, or H58; and a heavy chain CDR3 donain m)dl fied from SEQ I D NO 22 by

at least one amino acid substituti oEX¥AMBbEi4ion HO6, HO6, HO7, HO8, HIY,

HL00, H100a, 11101, REUTAIZZING ACHYTTS Qhﬁm‘i‘l-%% RWB%E
anti gen- bi ndi ng port| on thereof, of cfal ari abl e
region conprises a Toexemianihe neutielizieg astvity afitact dnt- -hymewfL-tdaibediesng thef . a

I i ght chain neofSQIDNO 23,
olrgsequenlce %}gile i ed #rom@(\gﬂ%gﬁl%@?ﬁa}ﬁ%u%?mg LS'F%%?P”%W%SIE ‘'no acid
substitutioh at pBskfly,tw;asay kingloys K:Gacens@mc&gafmz% hayeldfggno%meamnﬁ]@baci d
sequence of S enc | e r ID NO 6 24 by at
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CDR3 donmai n mﬂ!)né)wSIOuknﬁIISEQ@)DoM}Sn%&ﬂbmdahcubaedsfor m?e f&ﬂllhfl@r 1620 16,

substitution n L89 0,0L9 L92, L93, L95a, L95b,
L96, or L97. afté’é’egmmfg‘tﬁl lé iz ‘}’°“afhat8ﬁ“t“f’f§ PF °di1i°ﬂ@ indvced on

t her eg:‘ corrprmm -Bgniak pxloeasibn taﬂ@LIS’@ﬁvb@;fﬂri@nﬁ?ﬁGisﬁ@go?ﬁtarciaﬂﬁwaﬂ%@Eﬁga sai d
vari abl e re am no acid selected fromthe group

consi sting of ?%e@% %%S@EO%@G?@” *EHAEDS), ageprding,to; theynapuiagtusgst mmgxomm an

ant i gen- bi ndi @ﬂdmmtgaaﬂnatﬂwduemnwmmemh@a&g/rﬁ)sbffg%nd‘amu?ve variabl e region
(LCVR) conprising the amno acid sequence O ID NO 29 and
In all, four mutant antibodies, i.e., the 2E1 denved L34S, H53R, H53Y, and

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,



a heavy chain variable region (HCVR) conprising the amno acid sequence of
SEQ ID NO 26, wherein said isolated human anti body, or said jU’L ‘2[](:]1}
ant i gen- bi nwdgﬂ @ggtl on thereof is capable of binding hunan IL-18. 34. An

i sol ated ant 5 or an antigen-binding portion thereoffCTEEMIEing a

i ght chain vari abl e region (LCVR) havi nﬁ; the am no acid sequence of SEQ

ID NO 29 and a heavy chain varl abl e ré on (HCVR) having the am no acid

sequence of S Ng) 924} wherein said isolated hunan anti body, or said

anti gen- bi ndi E@"b}gr@' POt eI EoEI4Q LOGRANHY, 5PSThilA8I A Shaikd 9540, LIBR, 35. An

i sol ated nucl eL%aWCLdSt&EﬂEQ%WQ%HYq,@7beﬂ>L99E’R am no acid sequence of any

one of clainms 1-34. . The i1solated hucleic acid of claim35, which is

in a reconbi nant eﬂ*}Pé@élnéﬁf?fe]clndmfomofaAShFj\santlbedylorllgGambbd}ahastam

r ecombi nant exd%l? ggg y%cg or of claim 36 has been introduced. 38. A
IZINg a a?

met hod of synthe nti body that binds human |L-18, conprising
culturing 8he hosStilirthentweaiants dativied romaht LTI8aRBHht Y iirbyedan-@nt i body

t hat bi nds hu nt hesi zed b ell. 39. The method of
cl ai m 38, V\hei%lﬂtrrliljg%tfo&a{ﬁ ﬁéﬁ? F‘it ﬁlﬂﬁfﬁfg’t% °%K- phar maceut i cal conposition

conprising the ant Thewyesuli degdhit@hat BilyHufign HQMhéﬁ&athﬂ}%ﬁ&fdstﬁn @y of
clainms 1-34, and.,a gharﬂgceutl cally acceptable carrier.

phar maceut i caIObE?H}‘?ﬁ sipg thsegrodtangdicamnesitions efithe invention. corrprl ses at | east
one additional therapeutic agent for treating a disorder in which IL-18
activity is_ detrinmental. 42. The pharnmaceutical conposition of claim4l,
wherei n sail® additional agent is - EQOVAIENTS 57 sel ected fromthe group
consisting of an a ’ ther abl e of binding human
| L-12, net hot r exat gmi’*lil geﬁ %&)n@ﬁ%&% teds eaib{f’(i?igcem*s%ﬁ‘(?rni‘%e thin
rapanyci n, FK30@inegxptringntaidng maiydajuivalehts td thé klﬁaiﬁatexabwnaemﬁhe ifivkntidh et hod

of making an t.h i nds.h uki n-18

conpri si ng: e%%%céllg %‘S‘Yeéeﬁng% ¢ B%IHVl?lgﬁ%er’lnﬁP t? © %O%Pﬁs?e&e’ﬁ ﬂ&fﬂ’#ﬂ"ﬂ%& ng an
epi tope of hurchaims.L- 18 or portion thereof; and selecting fromthe

anti body repertoire an anti body that binds the epitope of human |[L-18, or
portion thereof. 44. The nethod of claim43, wherein the anti body
repertoire is an in vivo repertoire in




an animal and the nethod conprises immunizing the animal with the antigen
conprising an epitope of human IL-18 &r) portion thereof. 45. The met-hBdjUif 2004
claim42 or 43, wherein said epitope tonprises the amno acid sequence
selected fromthe group consisting of SEQ ID NO 3 and 33. 46. The net hod
of cl ai A ; gyn said in vivo repertoire is a fully human

i nmunogl obu‘i I'n repertoi re integrated into the genone of the animl. 47.

The net hold 31; claim 43, wherein the anti body repertoire is a reconbi nant
anti body fomRPund GompHsing arwenag clongl antibedyi aigpntigen-bindingrportiért h an
anti gen conﬁ%ﬂf@fﬁgpahlﬁef@pﬂmsaéumn m8n 1 L-18 or portion thereof. 48. The
nmet hod of claim43, wherein the library is a human antibody library. 49. A
met hod f G ThaBntitodyef chimdnwhereinghaettibody yorcatiperi-sindg gponicnahéragf, human
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contacti ng1kurefv bireds.8 W th the alntl body, ora ant i ge%wt{)? %Ytlhglgqgoro?l on

t hereof, of any of clains 1-34 such that human IL-18 activity is

| nhi bi t ed, TR anfh oot 20,0 L CLINILY, 0.8 humen
et b supfsgﬁiﬁ& 58%&% wnl svéll v@i{) agt{(%enl £§|P\9 ; tatlz(%fzafantl body,

detri nment alare
or antigen BNy WE (ﬁg% Pé?f‘Pna i %{r’(‘ﬁh‘ ink tlslli‘t‘mfn A8G6Yitt hat human
| L-18 acUW‘bﬁ“IWt fect is inhibited. 52. A method for
treating a human subj ect sufferln froma disorder in which IL-18

act i vi ty41 gh‘ﬂé‘ttﬁoﬁﬁﬁf glainy |, whiereinithe antibady.am aatnganldmddmgqnonrodlthlgeéfo anyone
of clains diss@intesfeom hihvaen k¢ 8 twitht kdrsatecontemead .1 580 s Tloe leggtdsod of claim
52, wher ei detemiidedibpantiee plasmoe ksohade forovhi¢hiahibite Upmas DB iasHivigy

r heumat oi dwathtahICiyiof,1 x0OBI®™da@ridig.itis, juvenile chronic arthritis, Lyne
arthritis, psoriatic arthritis, reactive arthritis, spondyl oart hr opat hy,

systeni c s| WH&&ntrb‘éa of Baibh \Zﬁ’é}ém%é’éﬁlﬁ Ui %m nf pBiRERGe ! corati ve
colitis, ig rMh ‘éﬁh— gk @meko rétQ g $|tarl a P abe és’nel litus,
t hyroi di ti 3eteﬁ‘rﬁ acg S SN 0 3 &

scl eroder ng. sf) aﬁ gléaélg‘é’ \béﬁgﬂlin% 3§&‘f’}t}5n acut e
or chroni %’ P 2 %i s)gié %rSISSE:Sr ated wit h organ transpl antation,

sar coi d05| at heroscl erosi s, dissenm nated intravascul ar coagul ati on,
Kawasaki *© ibedy ots a%1sWh‘HP@é%@Ubﬁébmf@tlﬁl&?n@h@n@Dertloohilﬂﬂrmfc fatigue
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7. The antibody of claim 1, wherein the antibody, or antlgen-blndmg ]i>ort10n thereof,
dissociates from human IL-18 with a Ko rate constant of 1 x 10%s™ or less, as
determined by surface 1plasmon resonance, or which inhibits human IL-18 activity
with an ICsp of 1 x 10"M or less.

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



i nfectious di seases, parasitic diseases, acquired inmunodeficiency

syndrome, acute transverse nyelitis, Huntington's chorea, Parkinson'd JUL 2004
di sease, Al zheinmer's disease, stroke)3 primary biliary cirrhosis,

henol ytic; anem a, malignancies, heart failure, nyocardial infarction,

Addi son' s dLuﬁPo%ﬁ?’ sporadi c, pol yglandul ar deficiency type I and

pol ygl andul ar deficiency type Il, Schmdt's syndrone, adult (acute)
respiratqry, distress syndrome, alopecia, alopecia areata, seronegative
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haenol yt 116, TRORGRite.andBAtY SRS NbCAPARIBRABRN B pdrYERLlSe RELAL Ci ous
anaeni a, NYakgicfaresaitERRAL 11, 35 5% &ﬁéff%s%ae?@ RTetdidbuc ancous
candi di asi sgeGi:@ig acé a?rgubrg bR g' nc}aé%i cr e %§b 1?1 h 8?’ t1s
crypt ogeni CWﬁHggkg%%I 1 L reSqeG 108 §7hiq ghbrmen dad§ agidwase
Syndrome, Acquiredl fhodet Pt eé%cy Rel ated Di seases, Hepatitis C, comon

varied i odefi ci.eng caommmn vari abl e hypoganmagl obul i naem a), dil ated
car di ony%,?om@ﬂé‘%g‘?qg{f‘gﬂqlmi& or Wﬁg%ﬁmﬂ%g mﬂgqn thewnhitwhich ovari an
failure, fi%bﬁsﬁ‘{l?tés framghuanandhsks with ¢ ksrogterdostentmf dsi H’s 'aresldst i s, post
i nf | ammat odptermingd by isvifade plasmpndesopance, oi whieh shibitscHunpmdlAISdctivEy
connect i ve WithsamUl€sgofsend® Mswdessat ed i nterstitial |ung di sease, m xed
connective tissue disease associated |ung di sease, system c sclerosis
associ at &d. Thib &okitdd dntibod WocI A ERSL an aktPRHBMPAL &b Heldo?, WRgRC! at ed
interstiti @issbdifte fOSRRAS ILSY85§N%H!aQ<_O}f PRYSo RNt g‘?{%tlgsys r183sgct at ed | ung
di sease, deeRRhRRY 8§ ishirs @@Asﬁ{&ﬁ(}%ornhﬁﬁeagl.sﬁﬁi'cﬂn% i s%?nag?ﬂz-e@g elti i) 0gren’s
di sease assaf! AlRd, %Jln)? éﬁe &g ankyl osing spondyl 118 “§sSotEted I'ung
di sease, vasculitric di #use ung di sease, haenosi derosi s associated | ung
di sease, .drug:_ i nduc pnterstitial |lung di sease, radiation fibrosis,
br onchi ollgt‘&.lgls aé&ﬁg@,'o ‘H?‘Hhi  OT é‘b@eg 18 Eogﬂﬁ%mﬁﬁﬂf’a","hlpbnphocyti c
infiltrati \fbssloﬁlﬁfj’sélioé‘b an L8 with ddtor sl consteneeist X 402y ordesy. #h sease,
gouty art hrdetgranineg o agfRqRIeRQriagee, oy pdich|inkibitohwmamB.- 1 Hegaityt i s
(cl assi cal ‘Eith a0 Keeé1 & 10 uMbordessepat i tis), type-2 autoi mune hepatitis
(anti-LKM anti body hepatitis), autoininmne nmediated hypogl ycaem a, type B
insulin 17 €HBiestalatee anditidiyat ahimhdg] 6 ani @lip&abiadindpRERA BERYS, Yhiihsm acute
| mune di seaiiseciatts e Rimsh W-1Owah 4, FhAEsRlaaNsAl x 90 'ClinaR! & | mune
di sease ass@eimied By diTadd @anor FRSRLABE #hlcATnniBa! AR 11798 hétyyi | TRrY
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gl omer ul ?g'.e&ﬁ]{sbfa'te%elﬁlmaw a%EiBgé:y?Blr gn Xna%lsglétll-lbgr{ 1ng0f;or%icr>]r(x3 thlélre%rt],ec%?ﬂpri%'ng%t di sease,
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
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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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15 <210> 2 <211> 16 <212> PRT <213> Hono sapi ens <400> 2 Cys

vagble reg Pingian amifio acad, sesyengelof S
:Adp wherginmgaid isplgtettiumah @ntasly) prsaid antigen-binding portion
thereof is capable of binding human IL-18.

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: 15 and a
heavy chain variable region (HCVR) having the amino acid sequence of SEQ ID
NO: 17, wherein said isolated human antibody, or said antigen-binding portion
thereof is capable of binding human IL-18.

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.

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.

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.

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.

Ile

_ i a¢ . . @:ddypndén Arg Pro
Leu Phe G uh%vg cheip varjablg regippE CEB L eoprrivingsthe Apvnorerid sequence THISEQp  Ser



35 40 45 Ile Ser Met Tyr Lys Asp Ser Gn Pro Arg Ay Met Al a Val Thrd
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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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selecting from the antibody repertoire an antibody that binds the epitope of human
IL-18, or portion thereof.

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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Leu Asn G yr&Edl pAsAry Bififyirehssid hemolytic; anemia, malignancies, heart failure,
myocardial 1nfarct10n 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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Lys Pro 13Qomsﬁa§(@he 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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Ala

165

Leu

Glu

Thr

Thr

Ile

245

Asn

Ser

Lys

Val

5

Leu

Pro

Ile

150

Glu

Gly

Glu

Met

Gly

230

Asp

Pro

Glu

Asn

Thr
310

His

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

<211> 6

Ile
105
Pro
Gln
Ser
Arg
Tyr
185
Pro
Asp
Ser
Asp
Lys
265

Ser

Gly

Lys 1

PRT <213> Hono sapi ens <400> 22 Asp
10> 23

510 15 dy <2

£212> PRT <213> Hoﬁgﬁggép%ﬁ pvzyr Asp

01/ 58956 RET/ USO1/ 04170 B <400> 23 Ser @y Ser Ser Ser ghsn Ile Ay lle
/ 1.5 10 <210> 24
<400> 24 & AU Gt §terer Ae Sy FRoYepFludppISlularo <212> PRT

Phe

Tyr

Trp

Gly

Gly

170

Pro

Thr

Leu

Asp

Pro

250

Arg

Arg

Ile

Lys Gln

Met Glu

Tyr Lys
140

Val Lys
155

Asn Tyr
Ile Thr
Arg Pro
Gly Ser

220

Ile Ala
235

Val Leu
Arg Ser

Phe Tyx

Asp Ala
300

Lys

Phe

125

Asp

Asp

Thr

Arg

Val

205

Gln

Tyr

Gly

Thr

Lys

285

Ala

Leu Pro
110

Phe Lys

Cys Lys

Arg Leu

Cys His
175

Val Ile
190

Ile Val

Ile Gln

Trp Lys

Glu Asp

255

Leu Ile
270

His Pro

Tyr Ile

<212> PRT <213> Honp sapi ens

Val

Asn

Pro

Ile

160

Ala

Glu

Ser

Leu -

Trp

240

Tyr

Thr

Phe

Gln



<213> Honp sapi ens <400> 25 Ala Ala Trp Asp Asp Ser Leu Ser Ay Pro ﬁlj 12{%
5 10 <210> 26 <211> 17 <212> PRT <213> Hono sapi ens <400> 26 Al a 1l @Lr
Gy Ser dn Thr Tyr Tyr Ala Asp Ser Val Lys 1 5 15 dy <210>

27 <211> 1 &2/5 g> PRT <213> Hono sapi ens <400> 27 Al aplq]rzusg'é?‘m@ly Ser

Ay Ay Set3>ThemoTsgpidng Ala Asp Ser Val Lys 1 5 10 15 dy <210> 28 <211>
108 <212> 0P>RT <213> Hono sapi ens <400> 28 Leu Val Gn Pro Ay Gy Ser Leu
Arg Leu §7 (% Ala Ala Ser_d 1 5 10 15 Phe_Thr Phe Ser Ser Tyr Al a Met
Ser Trp ﬁ A %;“e&l’*r?“%ré’ ﬁ’rro‘“tﬁ élwlbf 58y PET? GEOIrpAET0 10 20 25 30

Lys Gy Leu Qu Trp Val Ser Ala lle Ser Ay Ser Gy y Ser Thr 35 40 45

Tyr Tyr AMla Asp Ser Val Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn 50 55 60

<210> 11

<211> 4

<212> PRT

<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



Ser

Lys Asn Thr

80 Thr Al a Val

95 Tyr Trp gd’m@ﬁ%&g

Leu Tyr
Tyr Tyr

Leu A n Met Asn Ser

y Thr

Met Val

Ser

Ser

Leu Arg Ala Qu Asp 65
Cys Ala Arg Asp Asp Asp Asp Tyr Asp Phe Asp-
Thr Val

100 10

gonfia 200

<210> 29
Sof_/@ﬂlmThr dn

<211> 111 <212> <213> Honp sapi eps <400> 29 G n SerP&:
Pro Pro Seti>Akma Ser Ay Thr Pro Ay dn 1 5 10 15 Arg Val Ile Ser Cys
Ser Ay SEF2>SERT Ser Asn Ile Ay Ile Asn 20 25 30 Ala Val Asn Trp Tyr dn

An Leu PPOPASFOTHFI®% Pro Lys Leu Leu
Arg Pro SghosGiy Val Pro Asp Arg Phe Ser
Ser Ala Sey Aglemnl 3R SQf mid Y1l 84b H N asdond Q1218058 U Asp Gu Al a
Asp Tyr Tyk Cys Ala Ala Trp Asp Asp Ser Leu g

Thr

35 40 45 Ile Tyr Ay Asn Asp Gn
50 55 60 Gy Ser

85 90 9

5Ser

@y Pro Val

Lys Ser @y Thr

Phe
<211> 235

Ay Gy G{ Lys Leu Thr Val
<212> PRF%213> Honmp sapi ens <400> 30 Leu Val

Leu Ser Cys Ala Ala Ser Gy 1 5 10 15 Phe Thr
Trp Val Arg An Ala Pro Ay 20 25 30 Lys Ay Leu Qu Trp Val

Ser Gy S8r>@y Gy Ser Th
er y <211> 1}/ y e '

Leu Ay 100 105 110 <210> 30
Gn Pro Ay Ay Ser Leu Arg
Phe Ser Ser Tyr Ala Met Ser
Ser Ala lle

<212> PRT
<213> Homo sapiens
<400> 17
Gly Arg Leu Asn Pro Arg Thr Gly Asp Ala Gln Phe Ala Glu Lys Phe
1 5 10 15
Gln
<210> 18
<211> 113
<212> PRT
<213> Homo sapiens
<400> 18
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
Tyr Ile His Trp Val Arg Gln Ala His Gly Gln Gly Phe Glu Trp Ile
35 40 45
Gly Arg Leu Asn Pro Thr Thr Gly Asp Ala Asn Phe Ala Glu Lys Phe
50 55 60
Gln Gly Arg Val Ala Leu Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80
Leu Gln Leu Asp Ser Leu Lys Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Gly Lys Glu Gly Ala Trp Gly Gln Gly Thr Leu Val Thr Val Ser
100 105 110
Ser
<210> 19
<211> 109
<212> PRT

<213> Homo sapiens



35 40 45 -6 JUL 20% WO 01/58956 PCT/USCOL/ 04170 11 Tyr Tyr Ala Asp Ser Va

Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn 50 55 60 Ser Lys Asn Thr L(_a_uBrTw‘_ 2004
Leu Gn th“@éﬂﬁigg Leu Arg Ala Gn Asp 65 70 75 80 Thr_Ala Val Tyr Ty
Cys Ala Arg Asp ASp Asp Asp Tyr Asp gge Asp 85 90 95 TVRCTYSBUVY Arg Gly
Thr Met Vado>Tihe Val Ser Ser Ay Gy y Ay 100 105 110 Ser Gy Ay dy
Gy Ser Ekys&tElulpuGhy Seradl ardGrin Her sdalal et 12d 51320125 Thr G n Pro
Pro Ser Ala Ser Gy Th® Pro Gy Gn A% Val Thr Ile 1330 135 140 Ser Cys
Ser Ay 3gf I I nlle dy lle Asn_ Al a Val n Trp. 145 150 155 160
Tyr dn éﬁnvﬁg&r r%égé%§ éﬁﬁ;rGlRI élyP%g E‘i/rsl'?_uegr?_gﬁs IAPE‘é TPy Asn 165 170
175 Asp G n Arg Pro Ser Ay Val Pro Asp Arg Phe Ser Ay Ser Lys Ser 180
185 190 @Gy TTTySeéin Ala Ber PdoeelyAbm hlePS8evaliyu lveu 1@ ryber A u Asp G u
195 200 205 Al a3Asp Tyr Tyr Cyst®Ala Ala Trp AspSAsp Ser Leu Ser Ay Pro
Val 210,215,220, Rhe Gy roLys Leu Thr Val .Leu Gy 225 230 235
<210> 31 %21@» 14 <A%2P>rgP qi%’lg% %%%Spsgﬁj ;P-Ees 52250% 251 Tyr Phe Ay Lys
Leu Gu Ser Lys Leu Ser Val Ile Arg Asn 1 5 10
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



<210> 32 <211> 14 <212> PRT <213> Hono sapi ens <400> 32 Ju Ser Lys Léu 00k
Ser Val Ile Arg Asn Leu Asn Asp A n Val 1 5 10 <210> 33 <211> 14 - 521 b2
PRT <213> "%1)%%9& ens WO 01/58956 PCT/ US01/04170 12 <4%(%> :33 Val Ile Arg
Asn Leu Asn Asp G n Val Leu Phe Ile Agp Gn 15 10 <2105 1> 14
<212> PR¥461213> Honop sapi ens <400> 34 Asn Asp G n Val Leu Phe Ile Asp @n
Ay Asn Aey Py Sebeigr SexrSAsh0Ike2d3>IB5As< Bl ¥all 4sn <212> PRT <213> Hono
sapi ens <490> 35 Phe I1Pe Asp G n Gy ¥n Arg Pro Leu Phe G u Asp Met Thr
1 5 10 <210> 36 <211> 14 <212> PRT <213> Honp sapi ens <400> 36

<210> 24

<211> 6

<212> PRT
<213> Homo sapiens

<400> 24
Gly Asn Asp Gln Arg Pro
1 5

<210> 25

<211> 11

<212> PRT

<213> Homo sapiens

<400> 25
Ala Ala Trp Asp Asp Ser Leu Ser Gly Pro Val
1 5 10

<210> 26

<211> 17

<212> PRT

<213> Homo sapiens

<400> 26
Ala Ile Ser Gly Ser Gln Gly Ser Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 27

<211> 17

<212> PRT

<213> Homo sapiens

<400> 27
Ala Ile Ser Gly Ser Gly Gly Ser Thr Trp Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 28

<211> 108

<212> PRT

<213> Homo sapiens

<400> 28
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



Asn Arg Pro Leu Phe G u Asp Met Thr Asp Ser Asp Cys Arg 1 5 10 <-2-15);ié13.7203b
<211> 14 <212> PRT <213> Hono sapi ens <400> 37 G u Asp Met Thr Asp :
Asp Cys Arg Ala Pro Arg 1 5 10 <210> 38 <211> <212> PRT
<213> Homo é‘?ﬁﬂq’éﬁ%@dow 38 Ser Asp Qys Arg Asp Asn Al a"#rl}'él’sﬂ‘ﬁ‘&”_f’hr Ile
Phe Ile Ile 1 5 1@0<210> 39 <211y 14 <212> PRT3x213> Hono sapiens - 6
JUL 2004 WO 01/58956 PCT/ US01/ 04170 13 <400> 39 Asn Ala Pro Arg Thr lle
Phe |l e P¥eShalepiluip {ajsSesshla 115546k 0> GUY) Gl 3ed Thi4 <212> PRT
<213> Honp sapi 8ns <400> 40 |1 €e%he Il1e Il1e Sef® Met Tyr Lys Asp Ser A@n
Pro Ar g Q{ﬂ’ Ty:g- A%a :hgp %%;Oﬂ?alzlﬂys (fl%rlﬂ-ﬁ:; gﬁg Thr Ile 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



<212> PRT <213> Honp sapi ens <400> 41 Met Tyr Lys Asp Ser G n Pro.Asgm;mM
Met Ala Val Thr Ile 1 5 10 <210> 42 <211> 14 <212> PRT <|213> HonD g »
sapi ens <40 n Pro Arg Gy Met Ala Val Thr Ile Ser_Val Lys Cys u
15 10 21050531, 7 0, LY par 5213> Hono sapi ens RAGBUHEON a Val

Thr 11e St tvalaibyspQes @iungdsySly hey S8 i1 @Ur alg 2sd Bsn210> 44 <211> 14
<212> PRT <2%8> Honpb sapi enss5<400> 44 Val Lgs Cys Qu Lys Ile Ser Thr Leu
Ser Cys gu Asn Ly§1 1 5 10 <210> 45 <211> 14 <212> PRT <213> Hono

sapi ens <§p0¥® 45T rGLeJ‘UE’EZ%MGWﬁif%r%%?LF’C’P‘FQJ%&/"GHF‘E% 14 Ile Ser Thr
Leu Ser Cys A u Asn Lys Ile Ile Ser Phe Lys

Thr Ala Val Tyr Tyr Cys Ala Arg Asp Asp Asp Asp Tyr Asp Phe Asp
85 90 95

Tyr Trp Gly Arg Gly Thr Met Val Thr Val Ser Ser Gly Gly Gly Gly
100 105 110

Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Gln Ser Val Leu
115 120 125

Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln Arg Val Thr Ile
130 135 140

Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ile Asn Ala Val Asn Trp
145 150 155 160

Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu Ile Tyr Gly Asn
165 170 175

Asp Gln Arxrg Pro Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Lys Ser
180 185 190

Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Gln Ser Glu Asp Glu
195 200 205

Ala Asp Tyr Tyr Cys Ala Rla Trp Asp Asp Ser Leu Ser Gly Pro Val
210 215 220

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
225 ] 230 235

<210> 31

<211> 14

<212> PRT

<213> Homo sapiens

<400> 31
Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val Ile Arg Asn
1 5 10

<210> 32

<211> 14

<212> PRT

<213> Homo sapiens

<400> 32
Glu Ser Lys Leu Ser Val Ile Arg Asn Leu Asn Asp Gln Val
1 ‘ 5 10

<210> 33

<211> 14

<212> PRT

<213> Homo sapiens



1 5 10 <210> 46 <211> 14 <212> PRT <213> Honp sapi ens <400> 46 Cys Qu
Asn Lys Ile Ile Ser Phe Lys u Met Asn Pro Pro 1 5 1g;<210> 47 .sﬁlyé_ﬂmnk
<212> PRT <{¢135 sapi ens <400> 47 |Ile Ser Phe Lys t Asn Pro Pro
Asp Asn Ile Lysllsﬁgo 18 10 <210> 48 ,<211> 14 <212> P i g T
sapi ens <400> 48 Met Asn Pro Pro Asp Asn Ile Lys Asp Thr Lys Ser Asp Ile
15 10 <X10®» 39 <211> 14 <212> PRT <213> Hono sapi ens <400> 49 Asn lle
Lys Asp TR L§S-8et* A} netant EUPHe PeP@ Aldgp ¢In5 10 <210> 50 <211> 14
<212> PRT <213> Honp sdpi ens <400> 50'%ys Ser Asp Ile Ile Phe Phe G n Arg
Ser Val Pro Gy Hs

<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



1 5 10 <210> 51 <211> 14 <212> PRT <213> Honb sapi ens <400> 51 PheBPm\L 2004
Gn Arg Ser Val Pro Gy His Asp Asn Lys Met Gn 1 5 10 WD 01/58956 0
PCT/ USO01/ 04 <210> 52 <211> 14 <212> PRT <213> i ens <400>
52 Val Pro 81)3(}) H?gg Asp Asn Lys Met Ag Phe G u Ser Ser Eg%s%%@bﬁo <210>
53 <211x4d0% 3%x212> PRT <213> Honp sapi ens <400> 54 Asn Lys Met G n he GQu
Ser Ser 3er Afyrer&AxgQhy IMereHehtle 1lebsdOMe2tP>1pasx211> 14 <212> PRT
. <213> Hohp sapi ens <400> 54 G u Serl0Ser Ser Tyr Gu Ay Tyr Phe Leu Ala
Cys Qu Lys 1 5 10 <210> 55 <211> 14 <212> PRT <213> Honp sapi ens

<210> 40

<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



<400> 55 GQu Gly Tyr Phe Leu Ala Cys GQu Lys Qu Arg Asp Leu Phe 1 5 10
<210> 56 <211> 14 <212> PRT <213> Honmpo sapi ens <400> 56 Al a Cys [&f JUls 2004
G u Arg Aspwe@syssig Lys Leu Ile Leu Lys 1 5 10 <210> 57PqT/<I?Sﬁé0>1 4° <212>
PRT <213> Hono sapi ens <400> 57 Arg Agp Leu Phe Lys Leu l1%¢€ ysS Lys
G u Asp Gle deewrhrireh 4 WO Ol BGObRH: PLTALS0dS @4l 79s 16 <210> 58 <211> 14
<212> PRT ¥213> Honp s&pi ens <400> 581deu Ile Leu Lys Lys Au Asp Qu Leu
Ay Asp Arg Ser Ile 1 5 10 <210> 59 <211> 14 <212> PRT <213> Honpo
sapi ens <498>,69 Gu Asp Qu Leu Ay Asp Arg Ser Ile Met Phe Thr Val dn
15 10 <220 6O <211> 12

<212> PRT

<213> Homo sapiens

<400> 46

Cys Glu Asn Lys Ile Ile Ser Phe Lys Glu Met Asn Pro Pro
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



<212> PRT <213> Hono sapi ens <400> 60 Asp Arg Ser |le Met Phe Thr Vaé ﬁnZUU'i
Asn Glu Asp 1 5 10 <210> 61 <211> 157 <212> PRT <213> Honb sapi en L
<400> 61 Tygv(ﬁgﬁsg y Lys Leu Gu Ser Lys Leu Ser Val Ile ArUg Asn Leu Asn
1510 15 ASp d'n Val Leu Phe Ile Asp G n Gy Asn Arg PrEHBUMSHE G u Asp
20 25 30 Met Thr Asp Ser Asp Cys Arg ,gsp Asn Ala Pro Arg Thr Ile Phe Ile
35 40 45 1le Ser Met Tyr Lys Asp Ser Gn Pro Arg Gy Met Ala Val Thr Ile
50 55 60: >§/%1I Lys Cys GQu Lys Ile Ser Thr Leu Ser Cys Qu Asn Lys lle
65 70 75 J té%Ser Phe Lys Gu Met Asn Pro Pro Asp Asn Ile Lys Asp Thr
Lys 85 01858l spséhd € |1 e Phe Phe G n Arg Ser Val Pro Gy H's Asp Asn
Lys 100 105 110 Met A n Phe GQu Ser Ser Ser Tyr Au Gy Tyr Phe Leu Ala
Cys Gu <19& 320 125 S L 004 WD 01/58956 PCT/US01/04170 17 Lys Gu Arg
Asp Leu f—‘fﬁl; gLy dife|dsg Asaylysydet §i BheuCiasferGeer Bew 130 135 140 Gy Asp
Arg Ser Ile Met Phe ThY Vval dn Asn G%U Asp 145 150 155 <210> 62 <211>
341

<210> 53

<211> 14

<212> PRT
<213> Homo sapiens

<400> 54
Asn Lys Met Gln Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe
1 5 10

<210> 54

<211> 14

<212> PRT

.<213> Homo sapiens

<400> 54
Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu Lys
1 5 10

<210> 55

<211> 14

<212> PRT

<213> Homo sapiens

<400> 55
Glu Gly Tyr Phe Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe
1 5 10

<210> 56

<211> 14

<212> PRT

<213> Homo sapiens

<400> 56
Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu Ile Leu Lys
1 5 10

<210> 57

<211> 14

<212> PRT

<213> Homo sapilens

<400> 57
Arg Asp Leu Phe Lys Leu Ile Leu Lys Lys Glu Asp Glu Leu
1 5 10



<212> DNA <213> Honp sapi ens <220>
cag ctg gtg cag

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

Leu
gt th\égulé/s

s

Ser
aag

Ser Cys Lys Thr

AF%G?

4

1

<210> 60
<211> 12

<212>
<213>

<400> 60
Asp Arg Ser Ile Met

1

<210> 61
<211> 15

<212>
<213>

<400> 61

Tyr
1
Asp
Met
Ile
Ser
65
Ile

Ser

Met

Phe Gly

Gln

Thr

Ser

50

val

Ser

Asp

Gln

& cag gcc
h Ala Pro

moggat gﬁi"c

ac@co>agm gac acg
TAs T hiyy's Sers
tct gac gaé
Ser Asp Asp Thr
ggcoChg ggc acc
@em>Gly Thr
<211x2123PRK212> PRT <213> Honp
Ser CGPYPAlFeFIpitad Lys Lys Pro
<400> 59
Glu Asp Glu Leu Gly Asp Arg Ser Ile

PRT
Homo sapiens

7

PRT
Homo sapiens

Val
Asp

35
Met
Lys
Phe

Ile

Phe
115

Lys
Leu

20
Ser
Tyr
Cys
Lys
Ile

100

Glu

Leu Val

5

5

Leu
5
Phe
Asp
Lys
Glu
Glu
85

Phe

Serx

tct ggg get
Gy Ala du

act tct gga
Ser Ay Tyr
cct gga cag
Gy @n dy
gca aat ttt
Asn Phe Al a
tcc atc agc

Ala Val Tyr
ctg gtc acc
Thr Val

Phe

Glu

Ile

Cys

Asp

Lys

70

Met

Phe

Ser

Thr

Ser

Asp

Arg

Ser

55

Ile

Asn

Gln

Sex

Val Gln

Lys Leu
Gln Gly
25

Asp Asn
40

Gln Pro

Ser Thr

Pro Pro

Arg Ser

105

Tyr Glu
120

<221> CDS <222>

gag
Val

tac
Hr

gga
Phe
gca

Au
aca

Tyr
gtc
Ser

gtg
Lys
acc
Phe
ttc
Au
gaa
Lys
gcc

Cys
tcg
100

sapi ens

Ay

Al a

aag
Lys
ttc
Thr
gag
Trp
aag
Phe

aag
Pro
acc
Ay
tgg
Ile
ttt

(1)..(339) <400> , ,
cct ggg gcc 48 © & ﬁUL 200%
Gy Aa 5 10 15 tcg
ggc BtczﬂUS%‘“”@er Met

Tyr 20 25 30 tat atc

ata 144 Tyr Ile H's

35 4G 45 gga cgg ctc

192 dy Arg Leu Asn

50 55 60 cag ggc agg gtc
tat 240 dn @y Arg Val Al a
tleeAagerlulheu Aly Ay Rr§Se7(X1¢5 80 tta caa cta gac
acg gcc gta t&d tat tgt 288 Leu G n Leu Asp Ser
85 90 95 gcg gga aaa gag ggt
336 Ala Ay Lys Au dy A a
105 110 agt gg 341 Ser <210>
<400> 63 A n Val Gn Leu Val

Met Phe Thr Val Gln

10

Asn
10

Ser

10
Asn
Ala
Arg
Leu
Asp

20

Val

Gly

Glu Asp

Val Ile Arg

Arg Pro Leu

Pro Axrg Thr

45

Gly Met Ala

60

Ser Cys Glu

75

Asn Ile Lys

Pro Gly His

Tyr Phe Leu

125

Asn

Phe

30

Ile

Val

Asn

Asp

Asp

110

Ala

Leu Asn
15

‘Glu Asp

Phe Ile

Thr Ile

Lys Ile
80

Thr Lys
95

Asn Lys

Cys Glu



15 10 15 Ser Met Lys Val Ser Cys Lys Thr Ser Gy Tyr Thr Phe Thr E-::@ mmm
20 25 30 WD 01/58956 PCT/ US01/04170 18 Tyr Ile His Trp Val Arg @n Al a

Pro Gy Gnydoiskdeg Gu Trp Ile 35 40 45 Gy Arg Leu AﬁQ Thr Thr Ay
Asp Ala Asn Phe Ala Gu Lys Phe 50 55 60 Gn Ay Arg val T Sg}mﬂ 4 Thr Arg
Asp Thr Ses Rhear8erspTivu Bleanykyreu 65 I I 8 bRuaG 1l eduAsp Ser Leu Lys

Ser Asp Asp PAr Ala Val Tyri3yr Cys 85 90195 Ala Ay Lys Gu Gy Ala Trp

Ay A@n r, L Val r_\Val. Ser 00 1 110 Ser <210> 64 <211> 327
<212> D@éf}gﬁrﬁ?ﬁé @aep%ngh%%‘é‘oiﬂ %%ﬁ}g %%SA‘?sz (1)..(327) <400> 64

tct tct gag ctg act cag gac cct get gtg tct gtg gcc ttg gga cag 48 Ser
Ser Qu Leu Thr Gn Asp Pro Ala Val Ser Val Ala Leu Ay dn 1 5 10 15 aca
gtc agg a“%‘»ag?l tgc caa gga gac agc ctc aga cac ttt tat cca 96 Thr Val

Arg lle 'E géiq;@(}n Gy Asp Ser Leu Arg H's Phe Tyr Pro 20 25 30 aac tgg

tac cag ag-aB&oCsmi@@d Cag gcc cct gta ott gtc atc tat 144 Asn Trp Tyr
Gn dn Lys Pro Ay Gn Ala Pro Val Leu Val Ile Tyr 35 40 45 ggt aaa aac
aat cgg c€é%tca ggg atc cca gac cga ttc tct ggc tcc 192 dy Lys Asn Asn
Arg Pro gégéjjfg/)g I1g,Pro Asp Arg Phe Ser @y Ser

<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



50 55 60 ggc tca gga aac aca ggt tcc ttg acc atc act ggg gcc cag gc

240

Asp
gtg
Ay
PRT
Leu
I'le
Gn
Asn
Asn
Al a
Phe

( .@9 v
Ay Ser Gly Asn Thr Ay Ser Leu Thr Ile Thr Ay Ala Gn Ala G 7

75 80 gat ac tat tac tgt ggc tcc cgg gac agc a a cat 288
R Ry S it Ferd¥yedtis

r Tyr Cys Gly Ser Agg Asp Ser Ser Gy 90 95
gt a th€ 19gGiiggap 9By meCo1aaadid @AGCeEt €1 Chide 80t Try/ale Val Phe Gy Ay
Thr Lys Val 3Fhr Val Leu d w0 100 105 327 <&10> 65 <211> 109 <212>
WO 0&5%95% PST/ USO1/ 04170 = 19 <213> Hono_ sapi ens <400> 65 Ser Ser Qu
Thr Gh REpPra" A8 VAl TiSeF VAP Aot et P BHhIYLP8° 10 15 Thr Val Arg
Thr C¢ys G n Gy Asp Ser Leu Arg Hi s PheQI'yr Pro 20 25 30 Asn Trp Tyr
A n leys Py ar@wl Gla harikrag\adp hreusdtalid b& Ty a139yA0 45 Ay Lys Asn
Arg PPo Ser Ay Ile Pfo Asp Arg Phe Ber Ay Ser 508&5 60 gloy SergGy
Thr er. Leu Thr Jlle Th Ala An Ala Gu 65 70 75 Asp u
As 1G'eér{ rLe§§p$ v ﬁérLyﬂr%er%é% ]@%’rT@e?lad’%L FYe ™ §¥° 85 90 95 val Val

p Tyr 1y 8Y
Gy @y Gly Thr Lys Val Thr Val Leu Ay 100 105 <210> 66 <211> 354

<212> DNAla Gly Lys Glu Gly Ala Trp Gly Gln Gly Thr Leu Val Thr Val Ser

100 105 110

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



<213> Hono sapi ens <220> <221> CDS <222> (1)..(354) <400> 66 gag @i § mgguu!;
ctg ttg gag tct ggg gga ggc ttg gta cag cct ggg ggg 48 Gu val dn Leu
Leu Gu Serywgpsssy Gy Leu Val Gn Pro Gy Gy 15 % /091t7g aga ctc
tcc tgt gca gcc tct gga ttc acc ttt agc agc tat 96 Ser eu Ser
Cys Al a Abm>SemoQapidlae Thr Phe Ser Ser Tyr 20 25 30 gcc atg agc tgg gtc
cgc cag et coa ggg aag ggg ctg gag tgg gtc 144 Ala Met Ser Trp Val Arg
A@n Aa Val 35 40 45 tca_get att agt ggt agt
ggt ggt gei Sﬁ%ég tqéi}/ J&@aAsﬁ Pr° ‘@% Sepg¥al Bl Lay éilfl &Ser dy Ser Ay
Gy Ser Thr Tyr Tyr Al a Asp Ser VaI 50 55 60 aag ggc cgg ttc acc atc tcc
aga gac aat vet@radgedac @egslot @yt Bdp 20red y6g H 4/ PR gyPleeo Thr 1l e Ser Arg
Asp Asn Ser Lys AsrOThr Leu Tyr 62570 75 80 ctg c3a atg aac agc ctg aga

gcc gag tat, t tgt 288 n Ser Leu Arg Al a
G u Asp %1'%? T%; glcﬁﬁ %g Pr&%&% %L g%& geggavﬁ%tt QEE gat gac tac gao

ttt gac tac tgg ggc cgg ggg aca 336 Ala Arg Asp Asp Asp Asp Tyr Asp Phe
Asp Tyr Fipl@ yhsi\rAgn @ry PErseW1Q 11158560 0raPige géc GacGegt ¢ t 0g agt  Met
Val Thr Vval 8r Ser 115 <2$6> 67 <211> 11® <212> PRT <213> Honp sapi ens

20 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



105 110 <400> 67 Gu Val Gn Leu Leu Gu Ser Gy Gy Gy Leu Val GafPrjpl 200§
Gy Ay 15 10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser
Ser Tyr 20 |la Met Ser Trp Val Arg A n Ala Pro G Leu Gu
Trp Val 35 Ollzgséer Ala Ile Ser AyyySer Ay Gy Ser TP#T%(?]/ y7¥ Al a Asp
Ser Val 50 55 60 1oys Gy Arg Pheidhr Ile Ser ArgiAsp 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 ?g% 3§?§°§@t25tcﬂlo§ﬁtArg Asp Asp Asp Asp Tyr Asp Phe Aéﬁ Tyr Trp Ay
Arg Ay Thr 1105 FI0°et Vval Thr val Ser Ser 115 <210> 68 <211> 334
<212> DNA <213> Honp sapi ens <220> <221> CDS <222> (1)..(333) 354 <400>
68 cag tcRlGgt §7ttg acg cag cog ccc tca gcg tot ggg gcc ccc ggt cag 48 dn
Ser Val [ ZZT an Pro Pro Ser Ala Ser Gly Ala Pro Gy Gn 1 5 10 15 agg
gtc acc abesd motga%}i%)st gga ago ago tcc aac at.c gga att aat 96 Arg Val
Thr Ile Ser Cys Se y Ser Ser Ser Asn Ile Ay Ile Asn 20 25 30 get gta
aac tgg t<aeco>cag cag ctc cca gga acg gcc ccc aaa ctc ctc 144 Al a Val Asn
Trp Tyr @Fllln Vel rﬁllzelwul:re(g @uySEEhElyAR Pir%oLtLySIaJLeLn Peu Gig Gly

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 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



35 40 45 PCT/US01/04170 atc tat ggt aat gat cag cgg ccc tca ggg gtc SodUL 2004
gac cga ttc tct 192 Ile Tyr Ay Asn Asp G n Arg Pro Ser Ay Val Pro Asp

Arg Phe Ser wWiQ:1R4dds@8956 PCT/ US01/04170 21 50 55 60 9gc 4 ot ggc

acc tca gcc tcc ctg gcc atc agt ggg cf4¢ cag 240 dy Sertcﬁ&é&g’g’r%(}y Thr

Ser Ala Ser bBeu Ala lle Ser @8y Leu A n 65 @ 75 80 tot gag gat gag get

gat tat aac;&(g ca gca t g gat gac ago ctg 288 Ser GQu Asp Qu Ala Asp

Tyr Asn Al LETH 5 gf)a@“sgyg) gco dtg ttc ggc
gga ggg agg aag ctg ac g;tgc ctgl § er S?g Phe Gy Ay Ay
Thr Lys Leu Thr Val Leu Ay 100 105 110 <210> 69 <211> 111 <212> PRT

<213> Horist dapisehssag4B80>9a89t=E mreSegt Wad gteetigdTbat Gha aBr @rfPr 0268er Al a Ser
Ay A a Bfb & yse e SASE?OT%AW E;Ys\/é}a Fr Try éSISéFP JSLS?er Gly Ser Ser Ser
Asn Ile Ay Ile Asn 5 25 30 Ala Val”® AsnTrpTyr GInLeuProGIyThlr
Ala Pro lays dg€lsc 33 adky Badakd, eératﬁ rg Pgg Ser Ay Va
Pro Asp Aeg g&herggﬁg Be &y @ o ggiwrﬁenyf;a? S&Hg y.eﬁ”g% éer Ala Ser Leu Ala
lle Ser Ay Leu A¥¥0 65 70 75 80 8 G u Asp ulMa Asp Tyr Asn Cys Al a
Ala Trp Asp Asp Ser Leu 85 90 95 Ser Gy Pro Val Phe Ay Gy Ay Thr Lys

Leu Thr aioley Ay

<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



100 105 110 <210> 70 <211> 66
Phe Ay Lys Leu Qu Ser Lys Leu
G n Val Leuwhfskds€ Asp G n Ay
Thr Asp Ser Asp s Arg Asp Asn
Ser Met PBgyr vays Asp Ser G n Pro
2004 WO 0%7 58956 PCT/ US01/ 04170
PRT <213> Honp sapi ens <400> 71
Phe Lys Leihsl4e Leu Lys 1 5 10

<212> PRT <213> Honp sapi ens <400> 7% ,yr
Ser Val Ile Arg Asn Leu Asn 1 5 10 @duﬁsm
Asn Arg Pro Leu Phe G u 5 30 Met
Ala Bho Arg Thr Ile Phelﬁ% S"‘%’gl 045 Ile
Arg Gy Met Ala Val Thr Ile 50 55 60 JUL

22 Ser Val 65 <210> 71 <211> 34 <212>
Phe Leu Ala Cys Qu Lys Qu Arg Asp Leu

15 Lys GQu Asp Gu Leu Ay Asp Arg Ser Ile

Met Phe Tbri>sVad G n Asn 20 25 30 G u Asp

<212> PRT
<213> Homo sapiens

<400> 71

Phe Leu Ala Cys Glu Lys Glu Arg Asp Leu Phe Lys Leu Ile Leu Lys
10

1 5

15

Lys Glu Asp Glu Leu Gly Asp Arg Ser Ile Met Phe Thr Val Gln Asn

20

Glu Asp

25 30





