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or ind ce . va r,.smot h nmus 20and/or proliferation.
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20  and/or proliferation.

Pro-IL-18, the natural cellular precursor of IL-18 which is 193 amino acid residues in length, is
cleaved by Caspase-1 or proteinase-3 to generate a biologically active mature 18 kDa protein which
is 156 amino acid residues in length (Ghayur et al. (1997) Nature 386: 619; Gu et al (1997) Science
275: 206-208). Mature IL-18 binds to the IL.-18Ra subunit resulting in the recruitment of IL-18RpB on
25  the cell surface. The interaction between IL-18 and the heterodimeric cell surface receptor induces
signalling pathways shared with other IL-1R family members such as TLRs and IL-1 receptors (Kato et
al. (2003) Nat Struct Biol 10: 966). I1L-18 is expressed by macrophages, dendritic cells, osteoclasts,
synovial fibroblasts, adipocytes, and epithelial cells. Whereas, IL-18R receptor is predominantly
expressed on macrophages, lymphocytes, neutrophils, natural killer cells, endothelial, epithelial and
30  smooth muscle cells (Gracie, et al. (2003) J Leukoc Biol 73: 213; Nakanishe et al. (2001) Ann Rev
Immunol 19: 423-427). In vivo, the binding of IL-18 to IL-18R complex is regulated by IL-18 binding



| munol 19: 423-427). In vivo, the binding of I1L-18 to IL-18R conplex is
regul ated by |L-18 binding WO 2011/ 098424PCT/ EP2011/ 051749 protein

(I'L- 18BP)WOThH/1984248BP i s constitutively expressed and &CTALPa&l1a517a ur al
i nhibitor of IL-18 functions. The postul ated role of IL-18 in the

devel opnent nnune diseases is s orted t he findi ngs.
o o Tt DaeBl) M VRRsaEoRar Gy SPEsmaena dom Hba TN Ao Bge of —

aut oi NnyuRNRioRdi seases, nost notably in Adult Onset Stills Di sease (AGSD)
(plasma and liver) (Kawashim et al. (2001) Arthritis Rheum 44: 550-560),

Systemi ¢ Lu th S and various tiss o Rheumat oi d
a1 e PotSre e 8T RINE gtrEl PRy R TR e EStReet B Bescr ences
74: 16 %dnckbrddindingt.ahns & e Se@mafiflsasd tafds 8isbcietpd Wheh rdhgd of Tiammuge et al .
(1999) J Imunol 162: 6829- 6835? and Psoriasis (plasma and skin) (Chta et
5( 20trepsegrost ngabiginAdult Posgs StllsDiseasst(fYSD) (plastm qnévéqr)s(Kﬁ\ﬁais@ ek i phery
have al 5@ 1PRERAts QB 42 s805E®! %Et%mw LPu tt?ﬂb{er}{‘@tb%‘iSLﬁﬂglaénﬁ‘aSéHd'vgn&Es' stance,
with |L-18 having the potential to pre |ct progression to type 2 di abetes
mel | i t ussyed2BMumaidid Awhrais¢RA)dblasrh2@0ByndAmnd (Rinyisi evlel. 20641difé SrdncddEtdab 295

wddi U o VeI s er e Bt ey sk Bay o OBl Bl TS R cated

in a nuwskerandbskasisPrabingbhd &) @htobesi(iop1prd: 38ARD). I n particular, it has

been 15shown that plasnma | evel S of IL-18 correlate with inti rral -msdi al

t hi.ckeni,ng and i ct fu i_ovascul ar_ events nts

[ vAngan SRR Bl i e GEBMR BB R el e SPGB room

is char.mt.mfdsustedcebw.tp&rjlsphah@ihe|pa&u’cm|rno predicSiragregion t@typee|d|a1§etfeatn|elllhﬁ

respond_to insulin pr erh&/ i ncreased hepatic glucose production and
HtogyA Gof

i npai r diPAMKIYIUrdpISECH iy sipiadasrRidetal 29% BMREd 1 Poidrest ey

consi deb@) Hiniddl IMpRABlogy BBF $520148). 1R a@itic?, atRNSs IkvkiClr Al &Y NsoRBbdL NS (i gher
|l evel s of obesity) as well as changes in |ifestyles (nore sedentary),

r eachi rigusefiy Id@maéeqon @pember@rﬁso rrformdlfl¢5r0§_pb65|tw@nob1f2DM dapartielarf ibhasT2OM i s
di et V@b@#%m?& 55Ok RN 112G ?ré‘uét% biBN GG d%?gn&iehé and d"c‘% turlel _these

approaches are Aot. SUCCess nre UCIn Is patients
may be drdasasculaeeleglsircTeog bnmrsl[magmdieaat (2005) A%mahsc&smremb@'amBml.zar may
need insulin injections. A nunber of other 25treatnents are used to control
T2DM and®$hé¥¢ incl ude PPAR gamma agoni sts such as rosiglitazone, G.P1
receptor agonists (e.g. exenatide (ByettaTn), liraglutide (VictozaTm) and
PYY r ecepivas cf&gantﬁrlsédsby p'Ehehi@aIa'rsellmmaamde-e(zbeﬂlis fay tageping to akdineraderly,n
conmbi nation, curre gonthe mar ket . or. in deve prrrent t hat eI|¥ nor e
T FRet

than 10%5RPYRPTo %CO &PTedvhiar atf b2l Bsé‘%secfer‘i'oﬁd(ﬁ‘ﬁpfedﬁ'e”cr‘?é’ﬁ ed

dr ygs swdréREd ifdn@iHér%@?/ﬁfr@ceth{/&FsﬁMehb bierdtRomb RS hG ma@@mm&gﬁ&ae@ndafu@ém&)l ng.
The nunber of 30smal| nol ecul es and biologicals in devel opnent is

i ncr easts Mgl agghapges in feAtves (MetesedeniarylaTREhing W@m'mpp%ﬁoréf hetiesities o ne and
t opi ranféagngﬂﬁmaéwiﬁﬁ A .%n@c Gk |n9é§se\§%h Yilié) Qa)«evlgé.f%?%%acebo

control tri stl wth | cant si ects
addi t i Gmppropdpes benot WEraEFlillin El@ladr'zlgﬂflﬂdﬂ'd M%&W%Qﬁ%ts may be prescribed glucose

lowering medication, such as metformin, or may need insulin injections. A number of other
25  treatments are used to control T2DM and these include PPAR gamma agonists such as rosiglitazone,

GLP1 receptor agonists (e.g. exenatide (Byetta™), liraglutide (Victoza™)) and PYY receptor agonists.

There are no anti-obesity agents, alone or in combination, currently on the market or in
development, that deliver more than 10% weight loss as compared to placebo. In addition, many
marketed drugs suffer from severe tolerability issues such as nausea and vomiting. The number of
30  small molecules and biologicals in development is increasing. Of particular note, Qnexa™, a
combination of phentermine and topiramate, demonstrated 11% weight loss vs. 1.6% (4lbs) in a

placebo controlled Phlll trial although still with significant side effects. In addition, peptide
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656). It has been proposed that obesity and insulin resistance are secondary effects arising from

induction of hyperphagia in these mice.

The findings in IL-18 knock-out mice sit paradoxically with data linking elevated IL-18 levels with
increased severity of human metabolic disease, and may suggest that, rather than being causal in

30 metabolic diseases, elevated expression of IL-18 in humans may be a compensatory response.

Accordingly, the precise role of IL-18, particularly with respect to metabolic disease, is far from clear

and cause-and-effect has not been established for IL-18 in models of metabolic disease or in the
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WO 2011/ 098424PCT/ EP2011/ 051749 clinic. SUMMARY OF THE | NVENTI ON There is a
need for safe and inproved treatnents and preventative neasures for

nmet abol i cwoi2ezweR45such as T2DM obesity-rel ated T2DV pam@EPoiedst7y9 gi ven
t he preval ence of these disorders. There are few effective pharmacol ogi cal
interventions for T2DM and nost are associated with poor efficacy and
signifi UYft tol erabil i ty issues. In addition, weight is typically regained
once therapy ceases and often existing treatnments fail to prevent a
decrease in 3-cell function and eventual 3-cell destruction with a switch

fromT t imof the present invention is to provide a new
and i n;ﬁ%\éjgwg&gﬁlﬁ{égﬂf@ﬂ8ﬂ net abol i ¢ di seases, particularly a new treatnent
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di sorder by admnistering a therapeutically eftective anmount of an IL-18
ant agordestruction wih d syidthi feom T2DMheo D& ent i nvention provides, in a third
aspect, a nethod of preventing a netabolic disorder in a pati ent
susceptible to such a netabolic disorder by adm nistering a
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FI GURE gures - show the intensity values (on the log scale)
for ex Muvbembéthblpmmtwmlms forimproy @ oBehEHIM ¢pymdidivlities stagheiat ed wit h
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The present invention provides, in a first aspect, an IL18 antagonist for use in treating or preventing

a metabolic disorder in a patient and/or improving glycaemic control in a patient.

The present invention provides, in a second aspect, a method of treating a patient afflicted with a
20 metabolic disorder by administering a therapeutically effective amount of an IL-18 antagonist to said

patient.

The present invention provides, in a third aspect, a method of preventing a metabolic disorder in a
patient susceptible to such a metabolic disorder by administering a prophylactically effective

amount of an IL-18 antagonist to said patient.

25  The present invention provides, in a fourth aspect, a method of improving glycaemic controlin a

patient by administering a therapeutically effective amount of an IL-18 antagonist to said patient.

BRIEF DESCRIPTION OF THE FIGURES

Figures 1 - 10 show the intensity values (on the log scale) for ex-vivo whole blood samples from 10

30 healthy donors treated with either: A) Synagis (anti-RSV) 1gG 1ug/ml, B) IL-18 50ng/ml, C) IL-18
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i n obe
receptor substrate (IRS; also decreased by 1L.-18) reducing uptake of circulating glucose by muscles

and adipose, and reducing glycogen availability (Kim et al. (2009) Vitamins and Hormones 80: 613-
633).

25  Accordingly, the inventors’ observations suggest, for the first time, that an IL-18 antagonist may
represent a useful treatment for disorders in which IL-6 levels are or IL-6 expression is elevated
compared to normal levels or expression in healthy individuals e.g. metabolic disorders such as

T2DM, obese T2DM and obesity.

In addition the inventors have shown that an IL-18 antagonist down-regulates other important
30 inflammatory mediators, including monocyte chemoattractant proteins (MCP-1 and MCP-4). These
chemotactic proteins are increased in genetically obese mice and healthy mice in which obesity has

been induced through a high fat diet. It has been proposed that #MCP-1 and MCP-4 link obhesity and
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Further, the inventors have shown that |L-18 decreases expression of | RS2
in human bl ood and that these effects can be neutralised by an 1L18
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| RS-2 knockdown results in fasting hyperglycaem a, fasting

hypéri m§QIIP N@dh-a, insulin resistance, glucose intol erance, dyslipidaenia
and ot her characteristics consistent with nmetabolic syndrone (Tani guchi et
al ., (245 sighalliel isRoordmd @8 twith ka8t reg1dBry s&AA lingkRRRIEh Bledsthe HHEPASH Iatibiat

down- r;)gul ation of IRS-2 ngy 15i ncreased |1L-18 as supported by the ex-vivo
bl ood 8 §ynsulidiecpntansubriraterrleamith ReiZoeip asperialimeoEHS Mt nusfengbesity in man
and the,31IBSEGURRL iP{hQ%a%%HQ&ortd?ttE%bcﬁik9&&‘&9\%th05ro%laﬂr4§éﬂ%ct§fof fAShis W th an
anti-1L-18 antagoni st may reverse | RS-2 dysfunction. he 1 nventors have
al so shodmrrantres @ncragticibeta cell Bingtireanpd nirgivalapd rengual miteent BEPARS (Ramgat alan or phan
recept i ghl.y expr d. 4 Lpose tissye. , PPA na. agoni_sts _such as
Foah) feadRbheh HEER" FRRE ol R RRukoRT Kl P B A8 RS Deen
shown tigani afp FAWedy Msddbhdlirkangblthuiithyevertoel propresibo sdiltave. alagditish) s t hat an
anti-1L-18 antagoni st up-regulates leptin and the |eptin receptor. Mich

evi dencBOFKAARE rgspl i a?mgéwawg'weaﬁm'%,fas rhg*B(Bfféts?'t”ée@ﬁp'ﬁ?‘@gé‘fsﬁba”ﬁ%lg%‘?fé, and
the | epfdolrdnes @NdIiRIdadiRia BRESthEYcharaktelisticS HFGSRhEFitH MatbbiRRIHheFhSERACE MY
result in obesity and | eptin has been used in the treatnent of obesity.

Up- r egitak,i(A95b Clireavest 14h@):i71& 73 7 clbpsegtatasiypgrst thatgdovetregdlasion oh IRS 3t (by:

251 .- 18 t L i t ess| n ub n reguction in
i g R O A s A R G T S
shown tdmadt of bissigy inSnam ahtl fHe shiedeyren pidgret8or @VIRDSI. BlackaderafL-pait efédatsSvithrh

el evated pl asma gl ucose | evels, Accordingly, an |IL-18 antagoni st nmay

repr esé?‘?f"”ail%%'@‘fﬁ%f“s'irf‘@érte\ﬁeé?ﬂ'R?%FV%‘i”?B?rBers in which plasna gl ucose is

el evated conpared to nornmal levels in healthy individuals 30e.g. netabolic
di sor deihs irsaithrsasvel2{oMhowh daeanTZDNL-ad dntodrest tpy-reghinte BARENNGY en sipbaw | N a

separate study that HI1l?2 dul at es_vari ous netabol  c paraneters, ]ncluding
o beoodSsatP MealeRre R DipdRase Boe. BRI RtRugr i) o RRERE cd sen
201/ 0%@%?@&&%9&%@Mé&hbﬂhék%e&n MowhYs infors\diingsn wasifigdi ct that by

bl ocki ng the function of peripheral IL-18 in obese and/or diabetic hunman

patients and subseqyent | reventi | ow grade i nf| apmati o er.um and

bl asmm 0F dusua-revene wrvs PEat auildae e e reen=i<aEPEr afbee P be

at t enuat@gtor Bvubh &6denbdiink-rohde@Gtol RPtih, An b tiRedubplesding hobeshe, Wi tglfepamnd

adi posity should be inpacted. This may inpact body wei ght and 5i nprove

gl ycaerf???pé%ﬁ? PRESItYAG 't'hwse%wé?té@nty\ rafﬂift%? M3y resvie B qbesityRpe [egHN hqsr'PGéf_éd, an
I'L-18 qnLAQQmM t$éatmloﬁglyé% A 6 RREURG %ot §n ] 2EpRorQlipporGhble hAGhHEON by

. } it
reduci ng apopt osi s. addition, a favourable 1 npact on cardi ovascul ar

COo-25or Bi-@$ antegonissin@preatise pupeckssiorGindcalesatecentp atgdottiondas bedyekighhinabgdeout t he
speci fication Jﬁfoﬂs to the typical |levels of blood glucose
subjects an patients.

We have also surprisingly shown that there is a link between IL-18 levels in human patients and
elevated plasma glucose levels. Accordingly, an IL-18 antagonist may represent a useful treatment
for disorders in which plasma glucose is elevated compared to normal levels in healthy individuals

30 e.g. metabolic disorders such as T2DM, obese T2DM and obesity.

Indeed we have shown in a separate study that H1L2 modulates various metabolic parameters,

including glucose and insulin in obese, but otherwise healthy, humans.
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in a patient with diabetes nellitus, conpared with the normal |evels of

bl ood gl ucose seen in a 10 healthy individual, and said patient's ability
t o cont r ovotzhagmsd2evel s. Poor gl ycaem c control refers POTEPRGIISHFEAL| Y

el evat ed bl ood gl ucose above the nornmal |evels and perfect glycaemc

control o bl ood Iucos vel s S within the normal r

TPL 1 b Ghr aPane e iBR By HRP S Rl o haterer eng o afPiooni ses,
t 0 Sonejidsti€Mimantballimts S Bdeqd&tly \bkdv¥ntHg Idvi-prb8e infibmASticH tag@RhSpiasrha1cl ude
agents which bind to IL-18, such as the 15endogenous |L-18 binding proteins
(IL- 18ab)cow1@ﬁls|vy,'bb%vteéereﬂ:ao%nﬁtﬂlé resirtRNce il @R atet tBy plogkingibd 8 dct{oa.iny.
Tadeki S I whi ch
SR S T e R T s A S SR LA
bi olsogl|maiovaglt/¢a\=zmiqpontamacuhbumbéryelwﬁfetmrgﬂ -afléahctibn. 1Bdedf ang oM sitsgoalse

anti-1L-18 antigen bindin g pro eins, . antibodies, that are
i munospRdIH & e%bﬁ’m?elft"fse %ﬁafé FFé'tf“%FHf"é bTEALENEAROBIOET- /N AT, P favgyable

Non- I'i Minbhdagn Ex8idPdsEar®b-ndrbidiGeL9aMLAHREl sts include HL and H2 described in
Eur opean patent EP0712931, H18-108 (Hamasaki et al., 2005), and the

ant i bod;g/ described in VgOl/ 58956, 2005/ 047307 and 2980@/ 37984 all of
whi ch aPYCHREVEsIRteh @35 Puehoplhe Sresiisaiion refarstniertyRiza eyelt §f blood elypose
enbodi NERbatidnBRith bindde ANEIRGRbSbarks with {etiofh & levBd 6MbIasd @itokSRERIad or
reconbi nantly produced |IL-18BP, or an |IL-18 antigen binding protein. In a
f urlPherhealtydedivigul, and spid patientss aé?ﬂl@\atg@ﬁntsql these lgvela Roorgdinadminennyg! isfesttei n. I n
an 25 hem ( NCE) .
™ o pdrTT RO TERkned AFed ekt kPR Mgl | S b i AR I IR EftoPRla X

anti bOdyOddMOQSe\GIS$MaVSWthhGh‘emorméISE@e| D NO 7 and SEQ ID NO 11) or a
variant thereof. The term"anti-1L-18", as it refers to antigen binding

pr ot el 1% Al 1d JAegbAUSDL 1B ne TRAN, Jggﬁttthitlfﬁho AR bAGHRS, W HriARRRLS Of
neutralising a biological activity of human - does not excl ude,
30howe\mlogl¢aha1tlwmm thrllScadtaesmrray\cladiesargents \Aa\d:ulbtndcmlLrﬂéuiucahs the t he

b| al ogl C activ f rimate rh s and/ or cynonol gus)
tpg O csnapesrordl hbiafing Dot TaBalneR Setre Ray e Pad or gmomart
2011/ 0 HB4RA TR ER2ON AL QB 44 QellTRraL-18BPMAC T ni pageiyis, ok §ntblgiﬂdtsh/ﬂf’@1| Bihd to at he
br oadest sense to refer to nolecules wi th an inmmunogl obulin-|ike domain and

i ncl ud€€8cREnIioHaand therenseYRaht ;18 Fomrxpdinats bigiqpindd petivity-RasriitPYed,

mul t1 sR@Richpfrdt 1818 Pr\t§§b%%{sfa'r&arﬂﬂlg 1861 2eR BRBin Qn%ttﬁnsag%,'z}?ﬁ%cﬁé that stk ngl e
vari abl e domain, a donmin antibody, antigen |n in ragments,

| munol Imgluoaslpbyfltefbf &d8iand that aglnecM® anattiviy ef |C‘|1&IN13nFr'\ant“’fﬂcthbdd$ @fdl-18

e R e I T

The phraes), arsiithghmibsaies em&reaedoﬂwoni/ssﬂeewszb@s/wswmndgﬂozdmrud;vgtgl preft ein
vari abl e domain (for exanple, VH VHH, VL) that specjfically binds an

ant i geri"’*B?h EpPEEP éf‘CP?PGéa;S%%*&YéﬁfteF%P‘c%\“ theiggneirety-dhmen abadipent theliSrnkEouSmai n.
10A " d%@br@t&ﬂ%'éﬂ%@')ﬁn isQhted dARCoMBYal pFRNSAL i Sb, bR 1E2FtRSn Bindig NAl €
variabl e domain" which is capable of binding to an antigen. A single

vari ablr:éotdmrﬁmarfurrtﬂw epgodimianitne llakh arbeedyisianan arldizen biogiag protéiyuin &l so i ncl udes

I f
518 © ALY R0k S SRS, L ORIPL RARELER SRR GG 0T
Canel i dhé/HHsahegdnmmnimg@thuhg the sitihgbeHUaRE dibdl@edberainiSRIODWIEpAndBES ID hat ar e

derived fr% ecie Fludlng canel ,
or a variant t ereo

The term "anti-IL-18", as it refers to antigen binding proteins of the invention, means that such
antibodies are capable of neutralising a biological activity of human IL-18. It does not exclude,
30 however, that such antibodies may also in addition neutralise the biological activity of non-human

primate (e.g. rhesus and/or cynomolgus) I1L-18 and/or forms of IL-18 present in other species.



15l I ama, al paca, dronedary, and guanaco, which produce heavy chain

anti bodies naturally devoid of |ight chains. Such VHH domai ns may be

humani seawacoor@s4rg t o st andard techni ques avai I abl e i npChEPaIT/05EME such
domai ns are considered to be "domain antibodies”. As used her ei n VH

i ncl ud came VHH do As used herein the term "do refers to a
fof ded DR GBI ANShoPE tRd PRITUR S SBr Ry R R Hependent of
the reshrhodbWuliRsiRd ®infbin LRNRIRI! dronstUREN, RfodbiRart SsRAAIMNNdrRl di screte
functional properties of proteins, and in nmany cases nmay be added, renoved
or trartsMmapsed mugisegdiise. gpg'éﬂeéif'ﬁS”thﬁeﬁﬁmqgét@@ﬁh’o‘jﬁﬁnﬂ:%' agble pemdieriai nder
of the %g@ f ol ded
pol ypep#ﬁ%‘eneéggﬁﬁqn c6 epi&'nil fé seqtse'ﬁncr@jsnocﬁ[gglgc{%ﬁvg?r?%ﬁerﬁ?m I?Br(])déhearl abl e
doméi ngliabbtliet, femdabot, etd. fiod ardesnacooipltetnetiwribntibody’ foamnitadee dotigersnds and

peen r abioscte oDy uERTERBaL 200 T AR frendadt ori ot of antibody

vari abl e domai ns, or antibody variabl e donmai ns whi ch have been truncated or
conpr i sie INhraeer”SIﬁglteganidbhedomm’ eefsisoman aragemieihdinggrofanl \deidblf dargare ffos  of

v, 2015 RIS ] AT Sl o BRI R Haiegee (T

i ndependgr#did pegioh oaddhhdid.er ent varl abl e region or domai n. 30An antigen
bi nding fragment may be provided by nmeans of arrangerrent of one or nore
a ng_:knrégrp?ta%%tn ggddyorprdgg erlngy bsegc%]:\%clgerg%e s:;hme aassa %ﬁélgp%réatble doma+n whslggsf ][rglydbe

sel ect e;dpafumﬂbtdae]ggds auamtrgemm sitglangrigble €drhAn ay be pacabi mtiboMariable
2011/ 098424PCT/ EP2011/ 051749 SpA, an Affibody, an aviner, G oH
t r ansf &loM3Hy ‘éa&Eg‘céﬂasSﬂﬁglfr%‘ﬁé%‘ivvﬁy'%%‘fﬁ'ﬁffr%‘i’téﬁr Sﬁ‘é%eslfé@r?séﬁlﬂﬁ”%?red to

pr ot ei &Pk NRAIHBGdifWerddEoobs), Rbiahirk BheididiAraRbath@eMvis Heh as
| L-18, other than the natural I'igand. An antigen binding fragment or an

i mmnolImgluoeglcbtylheﬁlﬁeevar\aelefdpmgmntvpmve%tbﬁmm derived froinabedins dncludBgicamélght
ChalI n W%mﬁgﬁgat%laﬂ‘%%%ﬁ %Jaﬁa%n,?vw a};ﬁ’og'ucgtn %ﬁam ?r{tlb?dles r%att?rglly devcglij %p am no

acids in ragnents are east 20,
at I eaSTght’,iiBalnﬁBudfﬂ&B-tdo?r’ﬁa;ns@rlfaya)te hhmamtedjae&rang mm&udardSedhnuqbesrhgtauhblernaet erm
"specifi cal | y binds" as used in relation to anl; g]l ndi n t ei ns nmeans
that t " afft “(j*éﬁoma'”sareH%”ﬁ'd?rﬁﬁt‘b‘?eotd@f“ﬁ'”@f‘%%’6150 Esef e H‘B i

i nNsi gnlcfah@mmbad}ﬁld,ﬁ‘gg to other (for exanple, unrelated) 10proteins. The
term' immnospecifi c" as used in relation to an anti body nmeans an anti body

t hat bi nds et protein . 0. n i nsi gni ficant
bi nai ndecseebiere Mgt RhGar e s ol R stibu it PeseBl GBeTHFEN nct
t halp anndpbhdAtyr th@redt dfahgRbtePV. @eBérlly, BorRaifd € FesSRRMBIESr difRrde fUnLiBRA) MRY
al so be cross-reactive with other fornms of the target protein in other

speci ePrereries oép@%nanmrﬁraﬁnmaﬁme)be atteed, exuAvEd By Tanstedrd rtheltrgaing onst ant
(KD) of il tlﬁgtdfﬂfé@tﬂ mQ(nQ redf 'droﬁ?eﬁ ah@}o?BPt‘ﬁE Wa.w Sk afior |ess,

100 nMor Tless, ess or | ess.” Alternatively
t he KD dompirtiés ﬁeﬁ%%v@padmomnmwnmsmbmens maaxattrlﬁtlcrdf/bnt‘ﬁmdy iﬂhahlay be

Prg;mﬁgn%ggg{%, @gwd org,i %I\ﬂcgreé-:ﬁ{)i?p ett\glgr?tggggo rpgﬂséomams Qn moJ]feed varia Ie maa}c r]:sI nity
25  for example, in which one or more loops have been replaced by sequences which are not
characteristic of antibody variable domains, or antibody variable domains which have been
truncated or comprise N- or C-terminal extensions, as well as folded fragments of variable domains
which retain at least the binding activity and specificity of the full-length domain. A domain can bind

an antigen or epitope independently of a different variable region or domain.

30  An antigen binding fragment may be provided by means of arrangement of one or more CDRs on
non-antibody protein scaffolds such as a domain. The domain may be a domain antibody or may be

a domain which is a derivative of a scaffold selected from the group consisting of CTLA-4, lipocalin,



20antigen capture with IL-18 coupled onto a CM6 chip by primary am ne
coupling and anti body capture onto this surface. Alternatively, the binding
af finity wanobeseasured by FORTEbi o, for exanple by anPCy@ErP2@apsume wth

I L-18 coupl ed onto a CVb needl e by prinary am ne coupling and anti body

capt ur nto this surface, HILL2 ID.NG 7 a E bi nds human
| L-18 v&pg‘rﬁntﬁf d¥raniaNMe) QR Ny ”t%‘ wsaw%'béoqfa?f?ﬁ&ﬂcw Néqﬁéi‘é? BREAt, the
equi | i hubjeetedliossreeindinkinBerm@ Sdradtto Bhialh bARAEIPEE bntlgen, a0cAR - 18, binbBthaAt i gen

bi ndi ng protein binding of the invention and human IL-18 is about 30 pM or
| ess t HAandperapendvhen neasured at 25 C. The term "neutral i ses" as used in
the present specification neans that the biological activity of IL-18 is

r educedhn dhtigdebintiiseReenCdr aanmanﬁdl@g&rambéffbdi.ngra@m@hmn @fpHesgktidachvier ei n
in conparison to the act|V|tg I L-18 in the absence of the antigen

bi ndi ngr JeBchaimvariaple gequencesrrragmentsase atgast T &1 1. Sat Pai 2iRP BUBE IENEENt o one or
mor e OfAItQI'r%?I!féIMe berhEntDbiadt 018 o RSscb: alﬁeﬁgt%eméy;wscbreﬁréa&qob L from
the circulation, down regulating IL- - receptor, or affecting
ef f ect aicidf irerigtlonal ity. WO 2011/098424PCT/EP2011/051749 I L-18 activity can
be indirectly neasured using an interferon-y (I FN-y) assay in ex-vivo

sti mul %@%r%@ﬁ&ﬁ@él@%ﬂ\ds %’s u?éfol i relﬁ%mtéamggﬁ)gln!:hﬁg ﬁr%lcélr?s%(%qs fhm ﬁe%hﬁé@qar d
citrate or heparin anticoagulant and the fToll ow ng protocol Is used

Al i quotbindig. drgkintbinslatared8 withme ot Inyigrititaot himdingdelother (fbr exa@plaelrirelpted) e
(tr%atne ts should include 50ng/ M 1L18 and an appropriate control). Add
3m of’"WbFe bl ood to 5each well and nix by shaking gently. Incubate plate
at 37Cin a CX2 incubator for 4 hours mxing gently on a shaker every 15

m nut esThemrmt ﬁememmpeﬁfict hreuspt ipulatioron an raaui@rderneznsanastilmda@l@htbmdaitPAx t ube,

i nvert 0 tine h erature for

hour s. t‘?rtga tem( utmlfB(IaLs W’}ﬂ?g&P gﬁn'Pcaa‘g%ﬁ%"? tror% 5 FO%enPS l’rﬁﬁitﬁ[rﬁ/ IeveI S can
be rTEaS}MKAederuﬁjeEIgotedxtIhdcha' agivinet amranEhd@M Nﬁigétetdtammumnpéomwg ers'

gui delines. 10A "chineric antlbod refers to a type of en i neered anti body
whi ch dBRa) Ry aésorPétC[ﬂséﬁai%t'VGd'EWr‘%" éorV‘éPf Qﬁlt%g"rté’g‘%@ﬁ i Pthg] e%‘l"f'é?ﬁ %and heavy
chaisns)nofuhéRdrilb@m a donor antibody in association wth Ilght and heavy
chai n constant regi ons derived froman acceptor antlbody A "humani sed

anti body" refers pe ered anti bod avi its CDRs derived
From o MG AHGHEH b RoRoRaror B0 PTe oF ke PEHAE ARG RIS G OBUN PHoer | ved
parts GhmtdRRsdrabEau belebeihav bo el Q\ﬁﬁld)rflé'sQUr‘ OiNG opfessrm?l'f@nzhh?@’@'&\e KD may be

i mmuno Iobulln(s) I'n addition, framework su port residues may be altered

to preefweeENG anéulﬁg'\/'awfbenww 1(8@éé nMe The KD maeenbaivery] 1 pipppd SO0 or Acad Sci
USA, 86; - | 1991
. %F\Q&ﬁ%ﬁ%%l@lgﬁg 1@1?:/9%99 blné—ﬁéjzgﬁmﬁ{arﬁz}y 13 meaﬁﬁr% H\?ﬁﬂ&%ﬁg¥or e%arﬂglg_r b ).

A suit acceptor ant be one selected froma conventiona
dat2abasefigan. agpturd \high IKAI,éd'L(pﬂ@d athéd atMS ehlp bmsrlrﬁehraammedamrﬂlbam andgbobySW ss

20t he. dBRGI AN Tt AN AN ettt BEAGE EHEPict B Toeu By IoRCH BBy (o che

f r amewadxkmple @ eme@taptlie witamors @opleHershy a(CMS rRBdIaBY P& behirkasisihg bRy be
suitable to provide a heavy chain constant &lon and/ or a heavy chain

vari ab|a@tlquar?é%'fewnﬁ%@néhrf?csrH1L%§°6Flt'P R 703I“dtsﬁ IRNAGE kirRduman Y iisvalhl e
accept Qﬁ%?aa@ﬁd.@?l@lj’ SEPRN. E1n‘a ar‘#%?#érﬁl:%dlrﬁe%tth&éh%h.ﬂnm'&%E&m.oﬁéon‘{ém\fé‘I'EH e

framework regions may be sel ected ina simlar manner. 1t should be noted
t hats t hrespactdept amti-khiiBiabiigy bivdang praeid bindigh bf Wk &ivasticaragd hahan IL-18 is about 30

pM, or less than 30 pM, when measured at 25 °C.

The term “neutralises” as used in the present specification means that the biological activity of IL-18

is reduced in the presence of an antigen binding protein as described herein in comparison to the

activity of IL-18 in the absence of the antigen binding protein, in vitro or in vivo. Neutralisation may
30 be due to one or more of blocking IL-18 binding to the IL-18 receptor, clearing IL-18 from the

circulation, down regulating IL-18 or the IL-18 receptor, or affecting effector functionality.



25 required to originate fromthe sane acceptor antibody. The prior art
descri bes several ways of produci ng such humani sed anti bodies - see for
exanpl e BPOA00ARSLA0 and EP- A-054951. |In an enbodi ment, pam/Exnpelitiosy of t he
invention is a hurrani sed anti body The term "human anti body” refers to an
anti bod erived fro i obul i.n gene sequences. Thes

. it BOMESn b S ALV TR S oP g et Lo e Hhun, zed,
30r odenjholnesd. aidly, oAl BOsl ieSolle&edintdHaRAISRFhtaBE Hdpath Sikodslant MAURLCE Of

| ow i mmunogeni city therapeutic antibodies and they are normal |y generated
usi ng €Pimers PRRER istisephraguos 3kl phliegeattdiraglydrto shewels phgo-wall Blateenbodi ment

20137 odRaoy et BRI B Th a8 s B TR e3P ool podio,

ref ér teach Wwell dngdamviy bicshaking geatly.aidubate elpkeoat 3a?¢dn h C@hincuba®r forvdoumlndiéng egi on

t | t
compl erfEHan 57 Gae R AT Ry i BBl HE BeePe EaG0e e B A ht Phen
bi ndi nguly, Hvert RAX tUBE Sa 0aiRRs bEstbreRBFigR bt Rbaeh bSO hburTRAGePAN | N
heavy and lt%%,ot chains. S5There are three heavy chain CDRs and three |ight

chain ¢ppes CORMPEYMSHE) StorAse: HA-WIare!sBN Be FEPUreshistys eaheriTA oYl obul i n.

Thus, " s@éll&ﬁﬁgmgﬁﬁ&‘uﬂe&e ofinds0 @l | three heavy chain CDRs, all three
| i ght chalin CDRs, eavyan |gtcha|nCDRs or at |least two CDRs.

Thr oughout this specification, amno acid residues in variable donain
secil|9enc°e§h'§1fﬂc FrﬂHquY g ﬁ@fshtoér‘i‘tﬂel%ﬂrig'%eétfﬁé‘ﬁ@éyyé{‘fhéhﬁﬂri'FB'éf' %Elatar@%??ﬂ"ﬁ@gt o the
Kabat %H&ﬁé llegign ‘ﬁ%ﬂ%’@m%'aﬂ&' hea-W@haTIr%f g@’lve%ﬂ a d&lcn)orm&dym as%lhgn W|th %3

inrelation to specific sequences disclosed
her e| n a@ﬂi;@avmhalrmwntsﬂaet ri<gibast denverlfean aryaccentoreamtipedy. For further information,
see Kabat et al., Sequences of Proteins of |Inmmunological Interest, 4th Ed.

U.S. Depayhiakidd Stibddatdrdrs ?&Qtyb@@@éﬁguﬁ@ér\éa §kibod nﬁl@éﬂn‘éﬂ@bﬂ@b@hbédﬂcﬁ\% Rbn-Heal t h

(1987). However, although we use the Kabat nu ring convention for am no
aC| d r dwitdndandrimmanoeitiiutin, ﬂsﬂsrﬂalnmgs@@u@%@ghramnmhb¢rtSI@ﬂgtrholgmrtq beindy

enc ?vé({m%g#etol% mor?h?rﬁgrp%%unoglgﬁ%hg{!h dd|t|on fr l?r?evx%plpsatljgggrE rets‘auéshrgasy]?

t ha ere are ative onunberin AVENt | ons
am no aiéladierreem phessvd MndllagafﬁhhﬂyE(fsedDEF@J Quees qUAITCES NaundcafdwlculuslAes@mozmnt i body

sequences._ There are al so rnative n nberin nventions for
Sequenddl? M dedemn et thededupopyb 2 h BROL Hsd e BmenergBty R e 342

877- 883nayTl:Jé%n§ Ll a&d ik S 8 B6hvPRIEInSI d&tafb@iedé Qﬂth@ﬁ(A’BK@ Aibh ROy AYosean t hat
ot her residues are 20consi dered part of e CDR sequence and woul d be

under st@ttpatepansSWis Prafein datepase.eyy H%‘PB?@Y\’CO Qe hwe%'dmamgo pohiegHeIceT f or
i
CD'%@*QH@H&%? aft Rk, f'i& ﬁlamn@no%gk%of‘c@'er%é gﬂlﬁégﬁgghhemMexf(%mhggﬁs%ft% 0

) and "cont act niversit | ege ods
over | appnoantiegdydon arsarmgo adid basapmnay Iwoswﬁble toepritadizad hea@Ghditaini canst#dy kgiomd

The. m PGB WA URPD AT HE LR TH BB TO e afe SmeDRob TABPE SEeBeY ow
I epr esemtibodytepaBRfdf AbAdtiAR ight chgh @ASHNT Y TRRIbleTEnfeNIVIEREbA Ay Xe seRERd DR or
bi ndi nga similar manner. It should be noted that the acceptor antibody heavy and light chains are not
25 required to originate from the same acceptor antibody. The prior art describes several ways of
producing such humanised antibodies — see for example EP-A-0239400 and EP-A-054951. In an

embodiment, an antibody of the invention is a humanised antibody.

The term “human antibody” refers to an antibody derived from human immunoglobulin gene

sequences. These fully human antibodies provide an alternative to re-engineered, or de-immunized,
30 rodent monoclonal antibodies (e.g. humanised antibodies) as a source of low immunogenicity

therapeutic antibodies and they are normally generated using either phage display or transgenic

mouse platforms In an embodiment, an antibody of the invention is a human antibody.
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unit. The Kabat nunbering schene is used in Table 1 to nunber the variable
domain am no acid sequence. It should be noted that sonme of the CDR

definiti owe 20my098eny dependi ng on the individual publicaCreruasedi7480 WO
2011/ 098424PCT/ EP2011/ 051749 Table 1 Kabat CDR Chot hi a CDR AbM CDR Cont act
%3?‘/ %%%%n@gl”n ’I_ ag\g ”ﬁg’latsq)é_%g %r_ﬁg’\g/%:r)’é@r/ tg?h% hzeg\_/yBC éi%%ér?a%lezrgéigr? én%ﬁ@{]t?’ C?Ein

variable region respectively of an antigen binding protein.

“CDRs"” are defined as the complementarity determining region amino acid sequences of an antigen
binding protein. These are the hypervariable regions of immunoglobulin heavy and light chains.

5  There are three heavy chain CDRs and three light chain CDRs (or CDR regions) in the variable portion
of an immunoglobulin. Thus, "CDRs" as used herein refers to all three heavy chain CDRs, all three

light chain CDRs, all heavy and light chain CDRs, or at least two CDRs.

Throughout this specification, amino acid residues in variable domain sequences and full length
antibody sequences are numbered according to the Kabat numbering convention. The terms “CDR”,
10 “CDRL1”, “CDRL2"”, “CDRL3"”, “CDRH1”, “CDRH2”, “CDRH3" in relation to specific sequences disclosed
herein also follow the Kabat numbering convention. For further information, see Kabat et al.,
Sequences of Proteins of Immunological Interest, 4th Ed., U.S. Department of Health and Human

Services, National Institutes of Health (1987).

However, although we use the Kabat numbering convention for amino acid residues in variable

15 domain sequences and full length antibody sequences throughout this specification, it will be
apparent to those skilled in the art that there are alternative numbering conventions for amino acid
residues in variable domain sequences and full length antibody sequences. There are also alternative
numbering conventions for CDR sequences, for example those set out in Chothia et al. (1989) Nature
342: 877-883. The structure and protein folding of the antibody may mean that other residues are

20  considered part of the CDR sequence and would be understood to be so by a skilled person.

Other numbering conventions for CDR sequences available to a skilled person include “AbM”
(University of Bath) and “contact” (University College London) methods. The minimum overlapping
region using at least two of the Kabat, Chothia, AbM and contact methods can be determined to

provide the “minimum binding unit”. The minimum binding unit may be a sub-portion of a CDR.

25  Table 1 below represents one definition using each numbering convention for each CDR or binding
unit. The Kabat numbering scheme is used in Table 1 to number the variable domain amino acid
sequence. It should be noted that some of the CDR definitions may vary depending on the individual

publication used.

30
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50-58 47-58 52-56 H3 95-102 95-102 95-102 93-101 95-101 L1 24-34 24-34
24-34 30-36 30-34 L2 50-56 50-56 50-56 46-55 50-55

10

15

20

25

WO 2011/098424 PCT/EP2011/051749
Table 1
Kabat CDR Chothia CDR | AbM CDR Contact CDR Minimum

binding
unit

H1 31-35/35A/35B 26-32/33/34 | 26-35/35A/35B 30-35/35A/35B 31-32

H2 50-65 52-56 50-58 47-58 52-56

H3 95-102 95-102 95-102 93-101 95-101

L1 24-34 24-34 24-34 30-36 30-34

L2 50-56 50-56 50-56 46-55 50-55

L3 89-97 89-97 89-97 89-96 89-96

In an embodiment, an antigen binding protein of the invention comprises the CDRs contained within
SEQ ID NO:7 and/or SEQ ID NO: 11. In an embodiment, an antigen binding protein of the invention
comprises any one of more of the following CDRs or a variant thereof: CDRH1 (SEQ ID NO:1), CDRH2
(SEQ ID NO:2), CDRH3 (SEQ ID NO:3), CDRL1 (SEQ ID NO:4), CDRL2 (SEQ ID NO:5), CDRL3 (SEQ ID
NO:6). In an embodiment, an antigen binding protein of the invention comprises CDRH1 (SEQ ID
NO:1), CDRH2 (SEQ ID NO:2), CDRH3 (SEQ ID NO:3), CDRL1 (SEQ ID NO:4), CDRL2 (SEQ ID NO:5), and
CDRL3 (SEQ ID NO:6).

One or more of the CDRs or variant CDRs described herein may be present in the context of a human

framework, for example as a humanised or chimeric variable domain.

A “CDR variant” includes an amino acid sequence modified by at least one amino acid, wherein said
modification can be chemical or a partial alteration of the amino acid sequence (for example by no
more than 10 amino acids), which modification permits the variant to retain the biological
characteristics of the unmodified sequence. For example, the variant is a functional variant which
binds to and neutralises IL-18. A partial alteration of the CDR amino acid sequence may be by
deletion or substitution of one to several amino acids, or by addition or insertion of one to several
amino acids, or by a combination thereof (for example by no more than 10 amino acids). The CDR
variant may contain 1, 2, 3, 4, 5 or 6 amino acid substitutions, additions or deletions, in any
combination, in the amino acid sequence. The CDR variant or binding unit variant may contain 1, 2 or
3 amino acid substitutions, insertions or deletions, in any combination, in the amino acid sequence.
The substitutions in amino acid residues may be conservative substitutions, for example, substituting
one hydrophobic amino acid for an alternative hydrophobic amino acid. For example leucine may be

substituted with valine, or isoleucine.

In an embodiment, the anti-IL-18 antibody is selected from the group consisting of: H1L2 (SEQ ID
NO:7 and SEQ ID NO:11), ABT-325 (Abbott), and 125-2H (R&D Systems).

12



L3 89-97 89-97 89-97 89-96 89-96 |In an enbodi nent, an antigen binding
protein of the invention conprises the CDRs contained within SEQ ID NO 7
and/ or SBQOI2DIINGB4211. In an enbodi ment, an antigen bi ndiPog/Ere@iesiT4of the
i nvention 5conprises any one of nore of the fol I ow ng CDRs or a vari ant

R 1 (PSS (R heseE I iﬁer&éwg%e'ngﬁ'\lh%g%egg%%?? N

enmbodi NRBlee ofidedt) b&aBeiWdHudGic REIQbLIWD Pind ARY JeBYRRES Vi @RAMEIEASNSIDRHL
(SEQ 1D NO 1), CDRH2 (SEQ ID NO 2), CDRH3 (SEQ ID NO'3), CDRL1 (SEQ ID

NO. 4) , mrzpa(rgtwth persie '”%fﬁféP"@M%et(OSEQ | D NO.6). 100ne or nore of the
CDRs or variant CDRs described herein may be present in the context of a
hunan fihageneerithdentigbe@XRARNE s@Bieme b ABIHEOFlofhe AR bF idetREIpABLiGnsdOMaI N. A
"CDR variant" includes an am no acid sequence nodified by at |east one

ani Ro #BP'@d byHesequeneeslice- rﬁ)'d?fftItY:at‘Vfﬁ?ﬁr@é'ﬁe'ﬁéa'd%’é'ﬁﬁ"tsé‘l"t%F‘Ufﬁb%af pgsions

al t er atd: @ifiRh bh B A AN RCIcLhyA AN A Berldr BEns AT R o AARILh R Rec0_ar no
aci ds), I C 'frcation permts the variant to retain t I ol ogl cal
15char etotbemt@t:lu@sl me‘Optltmel anmmdltbf the t\S@EﬁSIIBﬂB‘-eS TF@trorrmaammIOé;eQUIamcevamd ant is a
functi ocrg ’ﬁ X! and neutralises £ art| al

al t er at9°on"g¥F ?rh% ﬂ‘? '6V %e” gqaehcesay’ B acB‘i}“F%i'é e&‘F'B or

subst i tridthématRhl aALHN) aS@seriRld balivho aci ds, or by addition or insertion of
one to several am no acids, or by a conbi nati on ther eof (for exarrpl e by no

nor.e t ds 5 or 6
% hl%eaercerbgaen&ﬁbl etwe two eo 1 esequer&ef eatn%% determmed usMg t%%G .

amno acl ons, §3°0ns>or ions, 4t i on,
in the |ﬁtﬁerGIGa6ftdat€é¢ﬁ|tI@§E;esmgTzhEV\/@HBdldaCMaﬁ{atrﬁdanblaIgﬁb nglhtmftlo \sareoam ofrRy
contain 1, 2 or m no acid substltutlons insertions or deletions, in any

conbi nati¥A 2 'q”ﬁtht"}‘f’éghéﬁf hé hiéi U o5& dheRvEent¥isatiy skeen G Biieofife AR aci d

resi dueg;dByuchgesCaNASS pealetdtRinzt Rsihd thbigBRdm Jf@rM@MJHNdQN l\ﬁuﬂmtér%wt' ng one
hydr ophobi ¢ anmino acid for an alternative hydrophobic am no acid. For

exanpl e\rpkBioktet b}/ (1888 Liwkich hagtbeeh intarberetaH intethedylIGNsupgrami(veesionZB0n an

o 311 (5% bl ipt e Ead R B SRk pERITE SErdla U bARITOLER FERLY R,
Syst emi)\e perdddt B3 htlty B8BveRA R erEHéZ@&&éeQ;Eéﬂchcalﬁ(m deteerhiged u:ﬁ}@ taeNestidniem aci d
sequences the term"identical"” hmwﬁﬁa' dentity" indicates the degree

of i derf"Pt\Hnady (il BichdSifder et o2 afevs IRy “QPeBLfifdRiodRe fiten
opt i mal drygrévh irDAE BCER6HWGHERRAKEE, Wirlghi B BEY%LALE raB & biPRRSSOMatiR] Hlia0NS.

gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6.

20 A polypeptide sequence may be identical to a polypeptide reference sequence as described herein
(see for example SEQ ID NO: 7), that is be 100% identical, or it may include up to a certain integer
number of amino acid alterations as compared to the reference sequence such that the % identity is
less than 100%, such as at least 50, 60, 70, 75, 80, 85, 90, 95, 96, 97, 98, or 99% identical. Such
alterations are selected from the group consisting of at least one amino acid deletion, substitution,

25 including conservative and non-conservative substitution, or insertion, and wherein said alterations
may occur at the amino- or carboxy-terminal positions of the reference polypeptide sequence or
anywhere between those terminal positions, interspersed either individually among the amino acids
in the reference sequence or in one or more contiguous groups within the reference sequence. The
number of amino acid alterations for a given % identity is determined by multiplying the total

30 number of amino acids in the polypeptide sequence encoded by the polypeptide reference sequence
as described herein (see for example SEQ ID NO:7) by the numerical percent of the respective
percent identity (divided by 100) and then subtracting that product from said total number of amino

acids in the polypeptide reference sequence as described herein (see for example SEQ ID NO: 7), or:
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The percent identity between two sequences is a function of the nunber of

i dentical positions 5shared by the sequences (i.e., %identity = nunber of
i denti calwpasittiseng/t ot al nunber of positions multiplie#CoErPr@ips178aki ng
into account the nunber of gaps, and the |length of each gap, which need to
be introduced for optimal alignment of the two sequences. The conpari son of
sequences and determ nation of percent ideptity between two sequences can
be acconplished using a nmat henat M g™ axgorl)‘t hm as descri bed bel ow. 10The
percent identity between two nucl eoti de sequences can be determ ned using
t he GAIWhpreogrr dnhe nurh bex 0GB@NS efid wtaratiqna.ck @ gles towd;hwgbaowosgapddanmp mat ri x
12 9l e o e e R % B Ll 3R B Pl ol 2 2
sequenwssowaams(atos 60%) 6. 70 rer0ng, aesifcm 35%,@.80Fer #1%) or8|5 fdre5%f 0.80 folByse o5dod W
MIller (Comput. | . Bi osci 4:11-17 988 h has been i ncorporated
intd tﬁé%ﬁ_n?m?ﬁ*@ngrgaﬁ?'@\?ér%wf?r ¥pp7e. « '% M?@th ARESicLiCHRPEPRE| due
tabl e, aRd @Acein@RPhéh-in3al griidRf ofdkdamf\ds Aubddd diabthe mfaredt inteBedfidl td ON, the
percent identity between two am no acid sequences can be determ ned using
t he Ne@&hteastns i %@“Mnsch (J. Mol. Biol. 48:444-453 (1970)) al gorithm which
has been incorporated into the GAP programin the GCG software package,

usi Ng &hd AedentityBhy e WBteBRinBMbdrbss tRY lemiztiPdNBEeguahdel X, and a gap wei ght of
16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6. 20A
pol ypenpt.i i uence
R Y S G e T S S

i deat i cad or greatet, 96K Yr gragtet) 6% upgred@ieq 919 bt gbated, A8% gegreatan g% oodre@migro aci d

s Teoab R iR i: adeat e ) SR SRV Sta oy UG8 oY
98, or (1230 dhdmM3).04 parfititd? edlbb&imahd, m&natscmysuem@haﬁlof the FAvEMNMaOTHY or

consisting of at |east one ami ng acid deletion, substitution, 25including
conser $%eS0% R 818N &8 BYFATEf \PA% O BrERTES L?ts'?’(?ﬁgreéﬁe"lgﬁé’é’f greéﬁ" %@ wher ei n

sai d abfataldsat? F@%r%%& gRbtel BﬁlO@%‘uﬁH?mtﬁB SEGIPRBY7 (he5Wchah 1)posi tions of
the re erence pol'ypepti de sequence or anywhere between those term nal

r Sper.s ej t her |nd acids in the
P efar e AB 8o AR s ST AP it e S BB MGt e R AT EF8'T et or ence
s equeneey o reatdkl IbB br bataNoew oag?rbae.abteebagrbae.s 91&9@ br @re&bﬂ g@% o grdaet bty is
determ ned by nultiplyin the totaI 30nunb acids in th

pol ypepfi%iseatity tHCD e BRpin He SEQ I"%/B%ﬂtl |('t$§t ‘ihét“érzb Hb%fos'B(ﬁ{S’e}?déghés

descri Beghn fﬁﬁﬁh'ﬂar@uérﬁé‘re“rﬁodﬁ%&%m&a& |iBhiNRaif s ¥ ilVRRtSHHIE 6% 8f grRRECENt Of
the respective percent identity (divi cY by 100) and then subtractr ng that

pr oduc BO% poerestal, 85% ot greatau AGRe pr gskatan P orgrpatsr, PePs pr@efgtet wéptsre@er 8% ence
Se%'e“/?_{?gr eF'%§& l%@ﬁel‘%[}f‘do%@g{?}m‘?&to?h%ﬁﬁﬂh@gﬁﬁ?ﬁ{ eratrons or: na S xa -

amno a Xxa is the
tot al nunber of am no acids in the reference eptr de sequence as
descri Ba@ntradehepvy skadn ¢fdhe iByeniph maghsy vavanef? E a “7ySEQID N9 & 9r $§} ID5094

0.60 f@po. @Q%eh?o&gniﬁ 24, % 150109, §, 9{6 P Por810anf|96 a&PsdbstQu@oﬁms ifderhagd 0. 90
for 90% O. 98 for 989 0.99 for 99% or 1.00 for 100% is

t he synbdﬂletfoos In #reemmdtmgttrtbaant@nd\olmmatt@m is avediapihad ISEQ 1D I&W Aroantibpdyeger
pr oduc ro .ne t o>

St r st e Re e e U BEEI R 0 b N0 DREB LY S0 DR Bl o

of 25 he coregjue3n; 25, 2Amsam |9b8)dy6 Iseraﬂyz ahamin®icid Jubstitatienfinenionaygr dtutamn?S% or

greater, 80% or re ter reat er 0% reat er, 95% or greater,
96% or "HNSERRAAIMEY, %?““BP‘SV ?C“a R 6G f'a'éfr%g'fg '&55/0 or greater or

”

The terms “peptide”, “polypeptide” and “protein” each refers to a molecule comprising two or more

amino acid residues. A peptide may be monomeric or polymeric.

It is well recognised in the art that certain amino acid substitutions are regarded as being

30 "conservative". Amino acids are divided into groups based on common side-chain properties and

14
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100% i dentity to SEQID NO 7 (heavy chain Hl), SEQ ID NG 8 (heavy chain
H2), or SEQ ID NG 9 (heavy chain H3). In a particular enbodi nent, the
ant i body weasy/omkein of the invention has 75% or great ePCT8P2WI0N5gAkat er,
85% or greater, 90% or greater, 95%or greater, 96%or greater, 97% or

greater, 98% or eater, 99%.or greater or 100% identity to ID NO 7
Choavy iedfiion; wilhi KoshstreBa oAyt e IsA ohibe PRYBRITR GhESP #68" 7506 or
gr eat erpind} g% SeinGk CRERHed B2IYnRIvaBlLRAbARutich Yo OTabl L&Y, 95% or greater,
96% or greater, 97%or greater, 98%or greater, 99% or greater, or 100%
identity t%OSEQ ID NO 10 (light chain L1), SEQ ID NGO 11 (light chain L2),
or SEQPBENO 12 (light chain L3). In a particul ar embodi nent, the antibody
light chain of the invention has 75%or greater, 80%or greater, 85% or

gr eat er Side@hsior greater, 95% or greaMembe®6% or greater, 97% or greater,
98% 200Hygropdar , 99% or greater, of mkQ¥ valeatiéy to SEQ I D NO 11 (Ii ght
chai n 1RkutrAny@&ephilody heavy chain oty e thmvention may be a varijant of SEQ
| D NO TacigeQ TD NO'8, or SEQ TD NU YagMy,Ch contarns 30, 25, 20, [15, 10, 9,

8, 7, 6134959.- 4 s 2 or t QLn 20 EICI O SYDSh TR L O, | nsertions or del eti ons.
I n an E:IRUU&I |||t-:H| ne aﬁl poay _neav I\, ) NO 7. An

1 I\Ie$IIL”{e§+ ar\ ning'ncre\ alrﬁg\rlelnna\tlqurllf 1 :\gy 9-[9, ha A viAari Aant of CENO 1 D
antl bO(ly T I_, | LY oCITTT T \W A | TC LELELA'AYZRLLYL AN TTCU F{C A VT T AUTTU \W A | \JI_\( LI ~4 NQ 10, SEQ
| D NO. .f{O%ﬁ'CQEQ LD NO12 which 25coHPaRe %025 20 15 10 9138, 7, 6,

1
5 4, 3, 2 or 1 amno acid substitutions, insertions or deletions. In an
enbodi nent, the antibody light chain is a variant of SEQ ID NO 11. The
t er 55 "Ipepémbalimentpal anpigpt bittg mowdin'dd kratieleRtioregetifitady Bihds tb @ndndtiblabesl| e
conpri si ng two or nore am no acid resjidues. A peptide ma%/ be nononeric or
pol yner't-¢8 angcompeigafqr bindwg fniLd8¢ith R refResnss IntiPAd CORFiting ey H¥imaci d
subst i tydhiePBSorRES 15 REST SR 1RRt dASIRELURACLCHREG DVAD114@H1L2f\T NO acids are
divided into groups based on common side-chain properties and 14 SUBSTI TUTE

SHEET (RULE 26 WO 2011/ 098424PCT/ EP2011/ 051749 substitutjions w thjn

ar oups HEESEE BEFuea (8T 165" WUHERE HALT AT ParHTe Biee SHADSEY Y HEOREFTRAY) of

t he antdo@@BtitinHlisA RheBhdlarRicén BifdRY SH8RiIARaOMMPRINEI I pRyRSHA t utions, see
Table 2 bgl (ijn Tabl e ?@gi dg;a c%ainI I\/@én%erls I—I?/\}(;(Sr?ophobica rretp,b%'sa, val, |eu,

| i ONeVERAPPING @PibIFSI 9riap epitope in close proximity of the epitope to which the reference antibody

binds.

The antigen binding protein may be derived from rat, mouse, primate (e.g. cynomolgus, Old World
monkey or Great Ape) or human. The antigen binding protein may be a humanised or chimeric

antibody. The antigen binding protein may be a human antibody.

15  The antigen binding protein may comprise a constant region, which may be of any isotype or
subclass. The constant region may be of the IgG isotype, for example 1gG1, 1gG2, 1gG3, IgG4 or

variants thereof. In an embodiment, the antigen binding protein constant region is IgG1.

The antigen binding protein comprising a constant domain region may have reduced ADCC and/or

complement activation or effector functionality. The constant domain may comprise a naturally
20  disabled constant region of IgG2 or IgG4 isotype or a mutated IgG1 constant domain. Examples of

suitable modifications are described in EP0307434. One example comprises the substitutions of

alanine residues at positions 235 and 237 (EU index numbering).

The antigen binding protein may comprise one or more modifications selected from a mutated
constant domain such that the antibody has enhanced effector functions/ADCC and/or complement

25 activation. Examples of suitable modifications are described in Shields et al. J. Biol. Chem (2001) 276:
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cys, ser, thr Acidic asp, glu Basic asn, gin, his, lys, arg Residues that

I nfl uence chain orientation gly, pro Aromatic trp, tyr, phe 5Iln an
enbodi mrerwQ 2an/@st24gen bi ndi ng protein of the inventionPspaEPRéiiioai74y bi nds
to and neutralises IL-18 and conpetes for binding to IL-18 with a reference

chai n- <oaGENRe B LelrVE HeseT 18 (B Sed s TEP ok Cab Pl oM "ant L gen

bi ndi ngypssaesroand the reference anti body may be determ ned by conpetition
[LI SA. A conpeting antigen binding protein may bind to the sane epitope an

10over |l appin i.top or e ltope | n ose oxi he e ope to
oo e TRBRp e BRikee R bk foriiishe Eorriaie ot ufh B e fataion SRl be
deri vedufH @B thabntigdP YUHBing ProtdiRh& ehRar@ed EFHRENBIrGHSHs/ADd a0l Ebrimetkant or
G eat Ape) or human. The antlﬁen bi ndi ng protein may be a hunani sed or

chi Rer i3stvatien-ryrlest suitphte ertRodsiasiss HyPrpvse N ANty bivding PrAteAWItAAR | body .
1§'>The aa%}eg%wc&me% fﬂEQFeedeEl:h*E@a’m%dﬂfohﬁﬁ1§78C\Q/@)§b@6?%1462?5 p1Y4Y; 601 nmay be

any 1| sotype or ass e constant regi on nmay e IgG |sotype
for exanple IgGl, or variants thereof. In an enbodi nent,

the antRugtief %F?ﬂﬂ?tws B?%‘t'bf%ﬁ”&%ﬁ%‘ftaﬁﬁ IEgAndinding Arefein, asHiseriapd eyein MY Beli ng
Pr ot el NnGABPLLS BB AR XRTEANonfHOSBAA 1543k AnEBYatRRNEIGMFEH JfRes and/ or

conpl ement’ activation or effector functionality. The constant domai n may
conpri sbsoa:lqmrurcarhdlgons described herein, in particular a metabolic disorder. The terms diseases,

10  disorders and conditions are used interchangeably.

An IL18 antagonist, specifically an antigen binding protein, of the invention, may be used for treating
or preventing a metabolic disorder. Use of an IL18 antagonist, specifically an antigen binding protein,
of the invention in the manufacture of a medicament for preventing or treating a metabolic disorder

is also provided.

15 A “metabolic disorder” is any disorder which is defined by an imbalance in metabolism of substances
in the body including, but not limited to, carbohydrates, amino acids, organic acids, fatty acids,
mitochondria, steroids. Metabolic disorders include the following non-limiting examples: insulin
resistance, Type 2 diabetes mellitus (T2DM), obesity, metabolic syndrome, dislipidaemia, acute
pancreatitis, liver failure, and co-morbidities associated with T2DM (e.g. atherosclerosis,

20  cardiovascular diseases). In an embodiment, the metabolic disorder is T2DM.
In an embodiment an IL18 antagonist of the invention reduces glucose levels in a human patient.

IL-18 antagonists of the invention may improve peripheral insulin resistance, improve glycaemic
control (i.e. maintenance of a target range for fasting blood glucose of below 8.9mmol/L, in
particular between 3.9-7.2 mmol/L), protect beta cells and prevent loss of beta cell function,

25 improve pancreatic function (assessed by measuring the response of the pancreas to secretin),
reduce body weight (via general metabolic improvement), improve cardiovascular health (assessed
by measurement of plasma triglycerides, lidids, CRP, blood pressure and BMI), and/or slow disease
progression without any of the foregoing causing hypoglycaemia (i.e. blood glucose falls below 3

mmol/L).

30 In an embodiment of the invention, an IL-18 induced increase in gene expression of any one or more

or all of IL-6, STAT3, SOCS3, JAK2, MCP-1 (CCL2), and MCP-4 (CCL13) is reversed or partially reversed
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20di sabl ed constant region of 1g& or g4 isotype or a nutated 1gGL

const ant domai n. Exanples of suitable nodifications are described in
EP0307434w00na/@seapl e conpri ses the substitutions of alPamiEreomn@sSizdues at
posi tions 235 and 237 (EU i ndex nunbering). The antigen binding protein
may conprise one or re nodifications sel cted froma nutated constant
dorrai n BYGRI- 1eaoeo el S Beayohas wHALyioHn NorF et ) BRTH) BB and or

corrpl ergqmﬂa;?e%agegntmuug&er Bisadpl es of suitable nodifications are descri bed
in Shields et al. J. Biol. Chem (2001) 276: WO

4218(%/91 '?gnzgrﬁam{jgg‘f l}%\g@?15@%@8%@ég%%%cégn%?ﬁ%dﬁéﬁ%mgsswﬁi?Rg% één bi ndi ng

pr ot ei npafa, IRPIFPEdSRe RpGORSEAGH s Qo&reéorbr%'tthu@@v@l;etdefyaelugisyamﬁgwh.atdfm
profile such that the anti en bi ndi ng protein has enhanced effector
i

f unét i dMENIICE a2 6YECIB M) ea?é'ﬁﬁaﬁ%lﬂ il ain ervivo Esimmipted Sedfthy yaltptg klood.
nmet hodol ogi es to produce an antigen binding protein with an altered

gl ycosyh at er@Podi&it] the I.arsanet@smistidp ek iR kR 8he MABRAGEALBILGAImand
EP1229125. Purified preparations of an 11-18 antagonist, e.g. antigen

bi ndi ndCi¥t dt WPFeECiagle qyaritiep, lf’ébl'”?fé?‘b‘?xﬁrthﬁilthﬁ@p?%t%ﬁ%lbé?@tﬂ‘gi g periphery.

phar maceuti cal conpositions for use in the treatnment of the human di seases,

di sor derhs phs#rehacautiddl bicpBiatickemay ¢dnadlisd@f 1I8i18 antagor@ bt the Wvadtion, d1gtaahalided

di sorder. The terns di seases, 10disorders and conditions are used

i nter CW&S‘PW'” 'AﬁOTE'ﬂlEt'%rY’('ﬁ‘g"o?hag?acegtﬁé@i Fepersahlg cagier dheillgkrniReARiFtERY

Pr ol Mhe AfnididGed MY b &%artr@X REmdskecdi e6midsRRhI Ng or preventing a

met'abol i ¢ di sorder. Use of EL18 antagoni st, specifically an antigen

bi ndi ng protein, of the |nvent| on in the manuf acture of a medi capent for

prevent VH'&”MF“@F@@PPWQ’”&WF@W&BBIpf“?! MAFRGIFA ACqeRtagle SBTRT 3V e andiaglied for
‘et abg),i a@ceg’ca%%rdngrrmacéLﬁlcglrbYacgteS95 R\é\fmngﬁbnk ﬁha‘ﬂl%fadeﬂﬁgal QYerdl, 1éTRBYAGEE 1N

met abol i sm of substances in the body incfuding, but not [imted to,

car bohy&?&i Wack Ruwlishing&ei kemples gfetsnﬂccasrcqrﬁlgclUd%ttqrshsmadgrs syl aschlingdr i a,

R N S e e S R T

syndr ora 5 talg.sl i pi daem a, acute pancreatitis, liver failure, and
co-norbidities associated with T2DM (e.g. atherosclerosis, 20car di ovascul ar

d A
eh;gg?ﬁﬁé%ﬁm%ﬁuqc g@ﬁ%ﬁgﬁgﬁ% ok Q&Eﬁ%%&eﬁ%&%ﬁgf%ﬁﬁg%@SWOse IeveI sina

human paitavendus, |hﬂrap198t<m|aalagtnad$msl wbcdtireous indntrusqulamayiniragaral)sSupler i pher al

insulin resistance, caem c contro ance of a target
oot (oMo A i A Ol TR BT G Ab P BT R B B bt woen
3. 9- 7. ZoABiitida)of th iRfebibn B BEMInGEIré BviRUB cRERGEHjeb@SS Inaf fuledrambelimehyiBCt | ON,
25i nprove pancreatic function (assessed by neasuring the response of the

parr edbarercaeicplepmAYsitioned theenysatign wadrgiistered iatresiererliy SusinimeeMe!
s Oveaml%traubmr {?M@a RALEH By ﬁ\“%hﬂrﬁ&.tﬁ‘?ﬁ%gﬁé‘n&@lﬁrﬁéﬁgﬁat% apRasur ement of

plasma trig ycerl d| ds pressure and , and/ or sl ow
di seaseappmgmed\sliﬁrfrom thhdun(l\mmwwfprddadwé)ou&mmatm techoslbgyge. Eyrpuigtuyiea’em a

vent i e B Sgan i e S of Bhree Sob i o Wb e BB AN e B s ror e

the pharmaceutical composition may comprise between 0.01mg to 10g of protein, for example

25 between 5 mg and 1 g of protein. Alternatively, the composition may comprise between 5 mg and

500 mg, for example between 5 mg and 50 mg.

Methods for the preparation of such pharmaceutical compositions are well known to those skilled in
the art. Pharmaceutical compositions may comprise between 1 mg to 10 g of protein in unit dosage
form, optionally together with instructions for use. Pharmaceutical compositions may be lyophilised
30 (freeze dried) for reconstitution prior to administration according to methods well known or
apparent to those skilled in the art. Where the IL-18 antagonist is an anti-IL-18 antibody and the

antibody has an IgG1 isotype, a chelator of copper, such as citrate (e.g. sodium citrate) or EDTA or
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or all of IL-6, STAT3, SOCS3, JAK2, MCP-1 (CCL2), and MCP-4 (CCL13) is
reversed or partially reversed WO 2011/098424PCT/ EP2011/051749 by an |L-18
ant agoni swoabittdess2enventi on, e.g. HIL2 (SEQ I D NO 7 and PEE@PRO1N&X7a4), in
ex-vivo stimulated healthy vol unt eer bl ood. In an enbodi ment of the

i nvention, -18 i pduced decreas gene, ex essipon of | RS2, PPAR
Gamma. RHREnaus e At P T et eb oo gt o S D GREECGET ever ed by
an | L- Ife it AR datiordf ahiibdris BV @Rlido8/pe, Re BPosTHISA. fakkhdeRRid¥RofmmBEHonZEQ | D
NO 11), in ex-vivo stinulated healthy volunteer blood. In an enbodi nent,

t he | L-M¥ aatcagpriestsolybiliten suchag aiginingrratfoa detasenty eticaseteprticd@gentarchiér vous
system r its therapeutic
ef f ect F%W %:)?ﬂeréoaa‘pmﬁ aﬁ ﬁ{gﬂ%ééraslugl’@m!r&éeﬂ%q_hég%%!é&%g% ac?)éaYgte[ﬁ)repar ation may
conprise an |L- 18 ant agoni st of the invention, e. an antigen binding

pr oPei rEffeftivedasmsprditrement regimas i9nadaicens BaIl- Eh pstase een€elly i er . The
IL-18 ad&é?ﬁ%%ﬂ%an%éﬂly]aﬂ@ﬁaé‘géméyeﬁ&el%rt ggfa@’!o &ich %rth@§gep\ﬁélght%fndﬂealth status

phar maceuti cal conposition. Typically such conpositions conprise a

phar macé the reéientyend disepe abliwrdate betreded. Runbviectermdreothiretie ponvielbyof decept abl e

h | R Ph 16t h
Cai 1§ orf L RS0y RRak UBMSR P C P ETA Rl e P Ch AR PP bl )

steril imgdodiedih h@hsn Gaebsiasndxabrape Radn PERE, NewObEK | On or dextrose sol ution,
optional Iy buffered with suitable buffers to a pHw thin a range 150f 5 to
8. Phar eutic 0si n| st er jectio

corttt mIBESOPR El-3f SRRt 0P sBE - BB atieeh D il
subcut aeeets,0.1 rﬁg/k@.ﬂﬂdsmhr&nggObetWBérf @.Bﬁfgﬁk’gb)]d S(th@)‘kgmmutanams maylg osui t abl y
free of visible particulate matter. In an enbodi nent, a pharnmaceutical

conpos.tter%er?n&fanf*H%mgﬂﬂsé’mheahm?fg e e gt dicegrapple, thsisiosr maksl maHf&éPion. In

a furt hﬁé/k@%b@(ﬂh@}kgtlm a@er@@&hﬁéﬁ%ﬁh‘(%@ﬁb NEITRASER IPROAT) if NifnihiéRAb QN 1S
admini stered intradermally. Such intradermal administration may be achieved

vi a i njsekieftaha dpsage of bstwrghd anébdisékei ingeethecenehodarenariile(S6R IRINBr i Al el y 15
frqmthg N%kic}?.s%%% LUX RIOSEAUT f& uos‘é§é &hbb terg/L(%(%FQ@ll%%Xtaégmsq JyLtitude

of "m croneé rasive surracesy or o Rhen t he
| L-18 mdtragﬁmespanemeaallmrfmteeampletslhtﬁuiphedum,oeuua\mﬁ@]slymnimasiutdu(my.nay conpri se
between 0.01ng to 10g of protein, for exanple 25between 5 ng and 1 g of

pr ot ei iy Al sﬂ 6n"o‘?'a36me5rﬂﬁbb%@§%§) c%hé?rfho@mugﬁﬁ ér%%eﬁ&} YGRh Prom and 500

ng, for exarrp et ween or the preparation of such
phar madeutsj cah acfenmp2$a 12 lanuss, arrfeom\eltd6kmwn to those skilled in the art.
Phar maceuti cal conpositions may conprise between 1 ng to 10 g of protein in

uni t doﬁ]@ggm ngrmlonoé?taldggbarh£Wbe rgpge%w?j%’ne\ghmare' tﬂr%éss@g?%éegsg@efo?[exa ?e, ]gh(;?e

Phar maceut 1 cal conpositions may be |yophilised ree drie
r ecZ@nsttlrmestdald)mmmﬂewry tay, adheiemerg Rdays, onte aceek, cbncaga foanight, bods mwith, okceown  or
apparent t ose skille e |L-18 ant oni st t%Fan

of

RO TR v i S e b S
copper ,iniHeibh, & dhdididia@of 6f Ddoss BBt Mbhthah & urier ERBAYIMBENt, the
administration of a dose is once every 6 months. The IL-18 antagonists may be administered by
maintenance therapy, for example once a week for a period of 6 months or more. The IL-18
25 antagonists may be administered by intermittent therapy, for example for a period of 3 to 6 months

and then no dose for 3 to 6 months, followed by administration of IL-18 antagonist again for 3to 6

months, and so on in a cycle.

The IL-18 antagonist may be administered to the subject in such a way as to target therapy to a
particular site. For example, the IL-18 antagonist may be injected locally subcutaneously or

30 intravenously.

The IL-18 antagonist may be used in combination with one or more other therapeutically active

agents, including metformin, rosiglitazone, phentermine, topiramate, orlistat (Xenical™, Alli™), GLP-
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WO 2011/ 098424PCT/ EP2011/ 051749 hi stidine, nmay be added to the

phar maceuti cal conposition to reduce the degree of copper-nedi at ed

degr adat iwo 20f1/@s42ebodi es of this isotype, see EP061225PCTHiRacimasEye i cal
conpositions may al so conprise a solubiliser such as arginine base, a

detergent/anti-aggregation agent guch as pplysopbate 80, and agn inert gas
oen e B e B oo n iR b Y e i VAT S ettt (i Dl o
t r eat mevy rdBQloMRBnkQforafdirBdti Rl df ik diddsek HestBbaHeAg@Ni St are general |y
determ ned enpirically and nmay be dependent on factors such as the age,

wei ght d health status of the patient and disease. or disorder to be

tr et edPre DRt o Ged ity e arbetn P Pine SBUF O et PRG R e OHE AGbhysi of an.

GUi danaRerbpe BiedIIQ GEtiva @Ry ERNFdIAE I ERSRBertBhaPBe SdMABetdd cithgr-tofThdriar et al
(1977) Antibodies in human di agnosis and therapy, Raven Press, New York.
10TRe dF8RHUGEVoFMyItanegusiynteaydiiadt CIHI#ItY e FRGeqUE VY, 1 ASPEETE oF Sonpinkst al | y

bet wee t AO4 en 0.5
el o e e e R e e Tl L
subj ectthglLli8dytagenigltd thedherepeatipllle activh egedtisieamby adreinid@readign kyy,or@9. ng/ kg, or
60 ng/ kg. In an enbodi ment, H1L2 (SEQ ID NO 7 and SEQ ID NGO 11) is

admi i SEEaLhQighs DHRG oo hal| 88 3o RELUGEIeToANS 22infIl/ kGt A RA0L Ner
enbodi ment, HIL2 (SEQ ID NO 7 and SEQ 151D NO 11) is admnistered to a

subj ectforatulatiod ograpyisingfa cabdinpti@ asglefinpd abbiee dptioddly sagetigowitis & pivayagratically
adqbniﬁkg; ﬂﬂ(%HentpggJ%Xf for exanpl e subcutaneously, intravenously or

i ntTamiSEH A y.mfﬂe’%ﬁh1nistration of a dose nmay be by sl ow continuous

i nfusion over a period of from2 to 24 hours, such as from2 to 12 hours,
or frondRencompinedintde sanrreforratatiningt willbe apprediated tebtbe perypdnents epetbestibime or
mor e 1 I %520 aSa %%Cvﬁﬁmseaalél)(mh];Pgnd%ﬁ((ea‘&ﬂ!aredomtphrqe%?s O%QI% L {TERul |a(‘)|n|a}4d m%nﬁg every day,
once every P, éays, once a Week, once a Portnlgﬁi, once a nont R, once every
3 nont Ksrmubdtedfoe ¥d@hiyiisGatmnivisn foamuloted GepavREly they niap be bevidkdinanpadrivediedtar
enmbodi nent of the invention, the admnistration of a dose.is once a nonth.
In a fUPTHEBBbYPREISD SUche MARs IF KP4t PN tisen RingpsRioteinsghivs avery 6

nont hs. The | L-18 antagoni sts nay be adm ni stered by nai ntenance t herapy,

f or15exafripdran ocorstgnationsatk afsetond thpesdeatic afentactiordghivstahe sabfealiseddeetheldode®f 25
antagoni sts nmay be adnjnistered by intermttent therapy, for exapple for a
per i od SFh rRSMEt A CHIE" AR PR el bUE RSt & 588 FHBR ARSI B BNEd by
adm ni sfif 84 rABilyhbplekiaikd baHAOMNieatn A8aHN for 3 to 6 months, and so on in a
cycle. The I1L-18 antagoni st may be administered to the subject in such a

way as to target ther o a particular sjte. For exanple, the 1L-18

ot agorhei i st dMecher i Bin) Stk it S0 ars O dor e MR eEFy - The
| L-18 abagasrinrgtthd Y s etabS e ahdithe eRERhgeatitaladivé Roe@tl§ iPEoriBBo@hiter

t herapeutically active agents, including netformn, rosiglitazone,

pheft ersiedies effegonthgeitease gispridert at copKpn eesrringd hareln thag the gurpof thg effect of

each alone.

The terms “individual”, “subject” and “patient” are used herein interchangeably. The subject is
typically a human. The subject may also be a mammal, such as a mouse, rat or primate (e.g. a
marmoset or monkey). The subject can be a non-human animal. The IL-18 antagonists also have

25  veterinary use. The subject to be treated may be a farm animal for example, a cow or bull, sheep,
pig, ox, goat or horse or may be a domestic animal such as a dog or cat. The animal may be any age,

or a mature adult animal.

Treatment can be therapeutic, prophylactic or preventative. The subject will be one who is in need
thereof. Those in need of treatment may include individuals already suffering from a particular

30 medical disease in addition to those who may develop the disease in the future.
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WO 2011/ 098424PCT/ EP2011/ 051749 1 receptor agonists (e.g. exenatide
(ByettaTm, liraglutide (VictozaTm, albiglutide (SyncriaTn)) and/or PYY
recept or woanigos42ior the treatnent of the di seases desecrpdothesein. \When
the IL-18 antagonist, e.g. antigen binding protein, is used in conbination
with other therapeutically active agents, the individual conponents may be
A i S0 £8F 508 HaPe GG Ao e 3] BRI oP B ¥ AHUGUSI reammen.
sequentih &lid dse, BRNCYE BRIt dscrtRBPEEiH it Ydhidistetdd t6 GR AIRIIRaIO ordeiBiph&dnt
pharmaceutical fornulations, by any convenient route. |f adm nistered
separ at@&[dglapthesaspieheredlr mpre aspects ersyBrigms @ tkidseasanireswiedt kY kepeut i cal |y
active 2060L6Sh SANBRANY LSS E5RH: bRdRNNiBh Bfthe diseasd e GATRIAA]H ONS
referre tg’(} a%tl)cve nﬁjyj%f)e 5er esen?eng ?'!())r %@eé't@ngoﬁg form ol a sfng[ye
phaBmacéfettiveamofigrafitedt-iL® antegomist is sdmigisterexbiotsiicheeniindividsl. dgfropheldctibiby e
optional)y.together with har maceutically 10acceptable carrier or

onc! o et pRERURH i PRER e e R PRt Pepl TP P ec at ed

t hat t hgmpEMRONEBkSseu&tritha hetedhl € and conpati ble with each other and the
ot her conponents of the formulation and may be fornul ated for

dm ni ' Wien f o ed I h b ided i
Convoni BRI { R AT 51 PRUP ERAERC Ph et B A . TRSRA (A7 Bh | gen

bi ndi n@g:npsretRidaSIdviatibl@ediiction, dPYE@IMtibM oA Mabtvak hggecvdrisimBomast 8 ddease.

t her apeutic agent active agai nst the sane di sease, the dose of each
conPondrf eREPedtherlst8 Fntagenictiescripré RereRenaybe 1ee A PRGIRTAISO rSUER¥Y %Al one.

APPr Opr Gk §sgies 88 syWipkdm L aldRaskel¥s ARRY IRFLiAt ed by those skilled in the art.
The IL-18 antagoni st and the therapeutically active agent(s) can act
synergisti cal | In other words, admnistering the 1L-18 antagoni st and the

t her apdiei'ch an?ﬂ?ga@fti dpecrinerbbareiays yshi BORSITRRVE RO SNSRI ERPEIPIEPFIESE on
the di spaRRatith SOHAEHL Ag{eréb‘él?ﬁ@ah\} areclRskidupest thei ek Bnttagts'ﬂi’st b isddReRdin t he
ef fect of each alone. The terns "individual", "subject”™ and "patient" are

used hds @i amunt effeckivaigaaisligratei eedycdprectr nose asppiteer sypptents@fthg distise. Wgbj ect
may, .al sp | . a r or i,mat e ( et or
22T ARl AT o O iR i PP R D

nonkey) . antagoni sts al so
have 29weedieri nary use. The subject to be treated may be a farm ani nal for
exanple, a cow or bull, sheep, pig, ox, goat or horse or nmay be a domestic
ani mel 'I%}-I";(ﬁ_hwaa%t o%&gjeg ribed® erei-rmagn L g@ene bRSerdVefR8%n tRE sﬂ;'e@?g Meraﬁh,adu' t
animal . Treatnent can be therapeutic, “prophylactic or preven{at|ve. The

subj ectfomexbinpleét comancrshe ths subjectieeqected longevitgr eof . Those in need of
treatnment may include individuals already suffering froma particul ar

Future. b SOTTROUASTEER) BRIt e e TR B a4 BT pek 1
dﬁ.g@r i e chahigessition obthe biseass eaicdnstitutpraofihid thepautio trepimeve ns atrecognitaddatieent . | n
this case

3 net hf?e 4*@ 1§ anlt aegk%ni setr dgscr i bt%d h?%ﬁl n hies v%dm rgi sltver &ideat 0 an
i ndi vi AT deies e8PIBrR\Ae e U teia) MRk rshiSet e 67 Ve BHe BB VAbFE S pect s or
synpt ongat®fbut M dhbSaRE M evdiyenmHbItRGh of AR dBase to be regarded as useful therapeutic
agents. Similarly, a prophylactically administered treatment need not be completely effective in
preventing the onset of a disease in order to constitute a viable prophylactic agent. Simply reducing
25  the impact of a disease (for example, by reducing the number or severity of its symptoms, or by
increasing the effectiveness of another treatment, or by producing another beneficial effect), or

reducing the likelihood that the disease will occur (for example by delaying the onset of the disease)

or worsen in a subject, is sufficient.

IL-18 antagonists described herein may be used in treating or preventing any metabolic disorder

30 disclosed herein.
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asynptomati c. The subject may have a genetic predisposition to the disease.
A prophylactically 5effective anount of the IL-18 antagonist is

adm ni st ewedoti9s4zah an i ndi vidual. A prophylactically eCraEpeéinesEMDUNt |S
an anmount which prevents or delays the onset of one or nore aspects or
synpto of g, di sease described herein. The |L- ntagqoni st descrj bed

o o1 THESEE e TGS T VRATRAE "SErenat Spgint HesTebp SibeteRts Sy 116
enconpaaﬁsa?gsnial 1hGWis alFficht td SEUGE it Alt, BF AMRHNIi9Pro0éméHt il Baale2BBeiAg PECT OF
synptom of a di sease. 10For exanple, the IL-18 antagoni st described herein
may be g9 -t o aneliorate or reduce one or nore aspects or synptoms of a

di sease described herein. The |IL-18 antagoni st described herein is used in
an ef f ectérdRgigtBeiRterftioh pfdiREaREUbHLO tREGHYINLAS bicvekting PRI MbhtitRed
treatnment. A therapeutically effective anount of the |L-18 antagoni st

desér i Bésgatee FRTRIISiNg thirstepraAministeriag pithasaneyticaihepifestivr amant ?fe?(ﬂd'cggone or nore
ASPECt SnPleoMATPL ABnL1b Bifiglh BRARE prolli? 1d 3bluct BindALAGRAEL described herein
may al so be used to treat, prevent, or cure the di sease described herein.
The 1L-18 ant agoni st descri bed herein can have a generally beneficial

ef f ect \Yihie His apfication Gefnvantian has prenslesriped with refgrenre{erake@ment isan@4ct ' s
expect ghidlANIAN § fear IRPconbisd SeARLATON RiwARSC it DRGENBSS FlaRndlfesk not affect a
conplete cure, or eradicate every synptom 20or nanifestation of the disease
t 0 consiptegiptedghatieabbedimehts map bavirpusly eathirattor s¢pardted wiglvog pdrgegifrom thene
peﬁbinqakn%&gld, drugs enpl oyed as therapeutic agents may reduce the
severity of a given disease state, but need not abolish every manifestation
of the disease to be regarded as useful therapeutic agents. Simlarly, a

pr ophyl/Adaublicationg, indwding Bt epidiniteddapatents anrbradent aprligetianerepeeinghiy ef f ecti ve in
preventing.the onset. of di se.in order onstitute a viable

prophyfg% F@Hgﬁg% ?egﬂWﬁﬁ&"?%ﬁﬁ@?ﬁ@“ﬁ§€%§°?%qg@ﬁeﬁ%”é-disease (for exanpl e,
by reducing the nunber or severity of its synptons, or by increasing the

ef f ect iThedisgssusdf is Emdehdascribed dondapurposeslofillpatiotiar Py irathe fdllewingexasfiles al
effect), or reducing the |ikelihood that the disease will occur (for
exanpl e by del aying the onset of the disease) or worsen in a subject, is
sufficient. | L- 18 ant agoni sts descri bed herein nmay be used in
treating or preventing any metabolic disorder 30disclosed herein. The term
"tﬂéraﬁg(ﬁmp&gﬁly effective anount” refers to an anount (dose) of a
substance, e.g. an IL-18 antagonist, that is sufficient to prevent,

i nhi bi tExarhglktl, or allow an inprovenent in the di sease being treated.
Accordingly, the invention provides nethods of treating and/or preventing

the abomg b%@?rioﬁrl%qilealthy volunteer donors was split into 4 aliquots per donor and stimulated ex-
vivo with either: A) Synagis 1ug/ml (control anti-RSV IgG), B) IL-18 50ng/ml, C) IL-18 50ng/ml + H1L2
lug/ml or D) H1L2 1ug/ml, in order to determine the effects of H1L2 (SEQ ID NO:7 and SEQ ID
20 NO:11) on IL-18 induced gene expression. Samples for each treatment group were hybridised to

Affymetrix U133 _plus_2.0 whole genome human microarrays. The following comparisons were

performed:
. Synagis 1gG 1ug/ml vs IL-18 50ng/ml: to determine the effect of IL-18 on gene
expression in blood
25 . IL-18 50ng/ml vs IL-18 50ng/ml + H1L2 1ug/ml: to determine the effects of H1L2 on
IL-18 induced gene expression
. Synagis 1gG 1ug/ml vs H1L2 1ug/ml: to determine the effect of H1L2 on gene

expression in blood in the absence of stimulus
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5di seases conprising the step of admnistering a therapeutically effective
anount of an IL-18 antagonist, e.g. an anti-1L18 antigen bindi ng protein,
to a patiwotoiwnseed thereof. Wthin this specificati onPChEPRONAALTHON has
been described, with reference to enbodi nents, in a way which enables a

cl ear and_ concis pecificatio |S. intended and shoul d be
porec, Tagreisies enprnstpon e S P Pl i easin | haPisr e e eq i t hout
parti nodhitioAbE e 2 Jagjch\F%&Itth@@ffecNﬂ folWRkre§RWHA Sompapk WdisnGH b Hata @d 1Ll1sm t ed
to patents and patent applications, cited in this specification are herein
i ncor poteeddtabParads gowndtlisves hough ful |y set forth. The disclosure is
further described, for the purposes of illustration only, in the foll ow ng

exanpl G&rth&ﬁmo@SM@Lﬁﬁ:S@éﬁdmﬂAﬁ? dholiea 3t roladl. 1 FomankiOL. hR e ibdiyasyah dxpregiondonor s
was split into 4 aliquots per donor and stimnulated ex-vivo with either: A)

Syn&gi sVitUgARLHT deinnr eiPedively- TRSwdditen of HB)2 partially newrRyiper thesgefipgts: 18K2Song/ i+
HIL2 | %Q(H‘alz PfoldDaecha':!aL@ Sd)é@/wrnh’a i ?foﬂf&%lreageoang%ﬁflr it f@ﬁ)loeéefcpe%eswmn HLL2
(SEQ I D NO 7 and SEQ gene expression. Sanpl es
for eaa:hmuoammtltﬂéﬁtngz tnjplevehoee li?ybzm dhowe ih figuredf2f yamet4.i x UL33 _plus_2. 0 whol e
genonme human m croarrays. The foll ow ng conpari sons were perforned:

Synagi Sn !a&lﬁ &uWley%dlthIﬂ-gsfgmgl Ui‘4 antigr 148%%%@@.&?&&%]‘0%% IlglfS I'L-18 on
gene expression in blood 251L-18 50ng/ m I L-18 Song/ ml+ HIL2 lug/m: to

det er mistisutahien ekestvedy. 6meSHlL®am were rmtlallmehycedd yith theadpities g Hih2, sBywiagi s | gG
1UQ;L/ m ySZ (%_{:h gnl%gfdﬁcrea ewf?e%tcgr%[r)]%rpn% I%Qgéﬁ[{ toqE 8 annH%slég FOI V%%(Fog)((ﬁr ession in

d in sence o Chowed a
9 f ol d dnBP#32 QR a ZEZdirQIaISK%foldn:Iehrleaﬁ reéppftﬁ/smmun IL18RtmUIBBorawich éffead baing HLL 2

neutralised this effect (7 fold decrease when conpari IL-18 + H1L2 data
to IL- 1@“@”6%“@5%65)"”““&%aaddit§”§ﬁHW (fes F fg|7g*ﬂr5§°‘ﬂ'”g#J@PHEI“MF@”@M““SOCSS

and STALS §J}%V}€L(§ +34122 Qi LB o0k ﬁlalﬁngptqﬁ ahd kiR 18ptin1EeEB AT BStH sRoRePd £6Sion 5
W th IL-1§ stimul ation respectively. The addition of HIL2 partially

neut r alfpldddcredse eexpfeleer followipk-1&istimulatign. Theésgleffedewrrwate ne@EHS3I hyiHk2 a 1. 9
folg dqge eFasgeltﬁmd STAT3 with a 1.6 fold decrease when conparing 1L18 + H1L2
]1L 1 [fone”” Data is shown in figures 2, 3 and 4. In addition, MCP-1,

and MCP-4 showed a 4.4 and 4.1 fold increase in expression with IL18
sti mul aTthiSé'F\JdVé@ﬁ)Wé't paredred witth@econfidensasever i detegiarlt ] faldichansevreBeef thé t h t he

addi ti 10 a 2.6 and 2.5 fold decrease when conparing
IL18 +OF{Eﬁt%§ F(%A-elzrﬁiégﬁ%{vone (see Fig 5-6). PPAR ganma and | RS2 showed a 2.9

and 1.5 fold decrease respectively with 1L18 stinulation with effects being
par t i alllhis da@ndiensssed Wi inducheeratration ol-andHiskey tigwdingmglepulgy in biordantg 1. 7

and 1.4, fqld.i LREL %ﬁ%ﬁwgﬁﬁ%hgequmqlwg | L18 + H1L2 agai nst [L18 al one.

Finally, leptin an eptin'receptor both showed a 1.5 fold decrease in
expression following IL-18 stinmulation. These effects were al so neutralised
by 291L2 15(see Fig 9-10).

Example 2

The utility of infused or subcutaneously administered recombinant human IL-18 (rhIL-18) for the
treatment of a range of cancers has been investigated in three Phase | studies and one Phase Il
study. Blood glucose and laboratory adverse event data from these studies were reviewed to

25 explore any potential link between infusion of rhiL-18 and subsequent changes in glucose
metabolism. In all phase | studies, patients with concomitant medical conditions such as diabetes
were eligible for participation provided their disease was considered stable by the principle

investigator and the patient had been receiving treatment for at least 6 months.

Supraphysiological levels of rhiL-18 were achieved in the plasma of patients over a 30-40 hour

30 period at all dose levels investigated in these studies.
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This study was well powered with 90% confidence power to detect a 1.1 fold

change in 90% of the probes on the mcroarray. This data indicates that

| L- 18 i nawoestigep2essi on of IL-6 and its key signallingPed/EPeuliasiiun bl ood

and t hat these effects can be neutralised by HiL2. 20 Exanple 2 The utility
|nfuied or subcu ouslé niniﬁtered reconbj nant h h 1§F%PhIL 18)

for the' FFé’é‘tﬁ‘r‘EWﬂO” '”'& VPG ERE CHALE FE N Q/Sé’& npnf

Phase 134 uﬁluLQS).a&@s@ﬁ@d.g’ma%ew.bérg@@a@m}é-. Bl ood gl ucose and | aboratory
adverse event data fromthese studies were reviewed to 25expl ore any

potential |ink etme i nf usjon 8.and subse uent ch S

b ucos et BEBTREAP e Bl SRaS Pk Bl b PEr R e B oL EL Rt ant

medi calgre@ndictrC etsrid) Ugter@ceiaAFgb N VRS @rl/L)3HebérRiife®h ppetbid! Bligitatty ON

provi ded their di sease was consi dered stable by the principle investigator

and 5t heripaipilienwhether dirbetc yubiesiswergexciuded ofeet)- for at | east 6 nont hs.
Supr aphysi ol ogi cal |evels of rhlL-18 were achieved in the plasm of

pat i entfrdvele tiredCoriflett@bid RPESd e Akdid shudilR$e=7D L 8EHS patRVieskparhed a N
t hese studi es. The nobst comon clinical chem stry abnormality encountered

dur i ng Y848 Hig1d9 - #e% Bl henpelrgmiq ventend L pptient giperianced Sde dldi%es was
hyper gl yGaam ag‘}ﬁ)%ﬁaﬁsA|n99ﬂh&%rp%9é/nt§wq'd%§n&sgafpé ﬁgﬁ@tcmhgaﬁn@o% 68% of

patients trea perienced at | east 1 (CiCcriteria)
hyper glrgmmistidle (>ULN - 8.9 mmol /L) dependi ng on protocol eligibility
5criteria (i.e. whether diabetic subjects were excluded or not). Across the

thrge GOARLFERAVANM cfesRRsd- ?@at%ﬁ@rf??p %it%ﬁ%@&dé?é |€§e|s( Bonéiddent Hhifgdr Pati ents

experienced a Grade 3 (>13 hyper gl ycaem ¢ event and 1
pat i enthveoqdm;mrenﬁé\éﬂre@tlmj@ d4>SI0%>(271081ammsv injusilqy)p@ragﬁlyle@m the magnitude of t hese

patient, r?cr(\ﬁ_,\a%g% qooad%lu& se su%é?sgth%?eeév Sts weret Pateld tg%osw&l wfh rﬂﬁ_rﬂss‘?ﬁ s(;“_)r(]ata:l‘OV\hl | st

there was ho I ons lcose Tevel consi st ent
timng |mf|ca|ﬁgl@m|b¢@@@mllal86£ﬁl eleghtat pMﬁna gud@ézlevgs Whiehlia tldamggpﬁshatumi&m on),
in addition to the magnitude of increase in blood glucose suggest these

event s AREABENTFET A BRI G YT FeRMER forMERRYIC dPREder igupigh P'ﬁﬂ?%ﬁt‘fé’s%ﬂsl i nk

betiyeendhred . cabngloB¥Rtregvihaspaig! ucose | evel s which in turn suggest that
I L-18 antagonist may represent a useful treatnment for netabolic disorders

in which plasma glucose is 15el evated e.g. T2DM obese T2DM and obesi ty.
Exanmple 3 An | L-18 antagonist of the invention may be used in the DIO

(di et-induced obesity) nouse nodel at different doses to investigate its

af f ect mampleBght | oss as well as glucose levels, insulin | evels and 20ot her
nmet abol i c paraneters related to obesity and di abetes.

An IL-18 antagonist of the invention may be used in the DIO (diet-induced obesity) mouse model at
different doses to investigate its affect on weight loss as well as glucose levels, insulin levels and

20  other metabolic parameters related to obesity and diabetes.

In this model C57bl/6 male mice reach a weight of c. 40-45g when fed a 45% fat diet for 18-20
weeks. IL-18 antagonists are then dosed once or several times and the mice are weighed every day
until the end of the study. Cardiac bleeds are collected from mice following terminal anesthesia and
analysis of several markers is performed, including ALP, ALT, AST, GLDH, bilirubin, glucose, insulin,

25 urea, creatinine, total protein, albumin, calcium, cholesterol, triglyceride, phosphate, sodium,
potassium, chloride and ketones (both hydroxybutyrate and acetoacetate where possible). Tissues
may be taken to assess histopathology for safety assessment and brain tissues for

immunohistochemistry.

Given the results shown in examples 1 and 2 above, we expect the outcome of these murine studies
30 to beadecrease in glucose and insulin levels in mice treated with an IL-18 antagonist, together with

an impact on weight loss.
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In this nodel C57bl/6 male mce reach a weight of c. 40-45g when fed a 45%
fat diet for 18-20 weeks. |IL-18 antagonists are then dosed once or several
ti mes andwoheimisse4are wei ghed every day until the end @CTiERROISOGLIY?
Cardi ac bl eeds are collected frommce follow ng term nal anesthesia and
anal ysis of several markers is performed, including ALP, ALT, AST, G.DH,
bilirubin, glucose, insulin, 25urea, creatinine, total protein, albumn,
calcium chol esterol, triglyceride, phosphate, sodium potassium chloride
and ketones (both hydroxybutyrate and acetoacetate where possible). Tissues
may be akqn to assess hi stopathology for safety assessnent and brain

ti ssues® e4nmmohistocherristry. G ven the results shown in exanples 1
and 2 above, we expect the outcone of these nmurine studies 30to be a

decr eas¥firstrtingd-incrosandificH)ishslv liiena $iegleblind; andancieed; pleabedomrdlliad stndy) ke 18
antagoni st, together with an jnpact.o i.ght 1 o0ss.. WO . .

201 37 odeEstaelet e 1Plstep e phstR A es AT G gosB St Henam M vsed P2 8¢ oy
(1. e. @neSikhydn@obéseRGhjedtansianiree dut. phaseilo ppmbidalhetlcsSidieyio dsoessd in the
investigate the safety, tolerability, pharmacokinetics of single doses of

i nt r ave®siishiertaf used HIL2 in heal thy and obese subjects was carried out.
Met abol i ¢ pharmacodynam cs were al so assessed in the obese subjects.

Met hodol ogy 10The study consisted of 2 parts. Part 1 consisted of 5

cohor t Methodpbepvt hy subj ects (n=5-15 per cohort) and Part 2 consisted of 3
R R A e e RS e e e
parti cigpared 2iconsatesli i glkehdsts delybese amicats.(n55Bqieh cqhart); Dbivrsebjeasishint ed
single-blind and with a placebo control. Wthin each cohort, allaocation of
subj ectdsfipes 35ithase havinga Bfkqf 9&-49uhethentisekisathvalag FRNOgparticipatnddn a4ingls | ng
dose fag,dpakékiod. Was 0.008ng/ kg and dose escal ation proceeded to a nmaxi mum
dose of 3.0ng/kg. Dosing in Part 2 did not start until dosing to 1ng/ kg was
conpleted for Part 1 and the 20prelimnary safety and PK data had been
revi.e To, i nvesti -t he effect. of |, i i.nfl tion,
Lt ayi B s SRRl Bl R byfp oo B SN TER NG RSB Lok
and 3ngukjgcts ahdacebo of actifearda@aditings smbdpregéds in Part 1. Candin(r) is a
Candi da al bi cans skin test antigen that triggers a DTH i nfl anmatory
response when 25admi nistered intradermally (Al lerned Laboratories). 27

heal t hyrn¥ GlaktiHz @BESFoMBPt V\RESD. SRR/ KeIRE d6IE s (aRSIBOPéRERled B MbliMGHIaBld AN 1 N
response to a 0.1nL Candin(r) injected intradermally into the volar surface

of t he ZAmg/ks. Revieg in et gididendt ptatt gntilisesingrig/Ikng/ eias zomeleted forfeeIENAHE®)  and
S”Qbkgﬁﬂﬁﬂh%n ggmggkgﬁgﬁgaﬁﬁq%epﬁgkggg subj ect cohorts. Subjects enrolled
e

into thHese cohorts received a second Intradermal injection of Candin(r) on
day 3 of the study (48h after HLL2 dosing). In addition to

To investigate the effect of H1L2 on cell mediated inflammation, a delayed type hyper-sensitivity
(DTH) approach was included for the 1mg/kg and 3mg/kg cohorts of the healthy subjects in Part 1.
Candin® is a Candida albicans skin test antigen that triggers a DTH inflammatory response when

25 administered intradermally (Allermed Laboratories). 27 healthy volunteers who were confirmed DTH
responders (>5mm induration in response to a 0.1mL Candin® injected intradermally into the volar
surface of the arm), were recruited into the 1mg/kg (H1L2 n=9, placebo n=3) and 3mg/kg (H1L2 n=9,
placebo n=6) healthy subject cohorts. Subjects enrolled into these cohorts received a second
intradermal injection of Candin® on day 3 of the study (48h after H1L2 dosing). In addition to

30 induration and erythema assessments at 24h and 48h post Candin® challenge, 3 skin biopsies were
taken from each subject. 2mm or 3mm punch biopsies were taken from an uninvolved region at
screening, the centre of the DTH induration at screening (48h post Candin® challenge), and the

centre of the DTH induration on repeat challenge (48h post Candin® challenge, 96h post H1L2

24



30i nduration and erythema assessnents at 24h and 48h post Candin(r)

chal  enge, 3 skin biopsies were taken from each subject. 2mm or 3nm punch
bi opsi es werei1t@iea from an uni nvol ved regi on at screeniPo@/EP2tia/osme r e of
the DTH i nduration at screening (48h post Candin(r) challenge), and the
centre of the DTH i nduration op repeat chal|enge (48h_post. Candi n(r

Chal | orBEnEIo BN RS ated oghS ok o g Fben BRag 1o A THAS S PhES A was
ext r act\abid geRBint A PRAJaASys. TRt Wik ARGl YD IdkAlifs Bshet QithbinEEBbR kanges

U133 _plus_2.0 whol e genorre rwrran m croarrays. The data was anal ysed to

i denti fi?fﬁmgt%a{nﬁi” R ekedlprge teataregonodupteépibHd @admpistaren: Hflpympory

chall e t hat: r : m i ] y genes
previ o[%ﬁ?/s 4?%@%“}[9{?14(1%8 %;gsﬁg\ﬁ/r?gng%gh&h% g%?lﬁ&n%f%%ﬁ%rggﬁf%gé @gﬁgﬁ]&/gélé assessed
in Bhis nodel. 5 3 cohorts of obese male volunteers were included in Part

2. The starti dose wa . 25mg/ k nd. do calation pro ded to, a
i o L BRI ey e THERY SR, TRE e Phe EB-B520 250 keatt 1
10G veryokh&cfghdrprocabdddttb bintayinfim &bk 3f 3.0m@Pas;iremictngihé highet ab& dokestirsease,
this study also investigated the effects of HLL2 on netabolic

phar mad@fynani ¢ endpoints in obese subjects. The heal thy obese subjects
included in this study had raised insulin | evels indicating potenti al
insulin resistance. The oral glucose tolerance test (OGIT) was used to
ass@ss Givrn thopaettiahitilieefddio? inpatdrtegitismetabdicfdiseasenthis Bdp sles ingdstigitePthen
obese subj.ec After ipgestion . of a 799 .oral glucpse allenge, there is a
Capra rLESEn o hRlpoe R e prrRahIBRBE E R ERES: TRRRrERYB POl owed
by a nausjeatmtliaidad thiedenIad edisedheulinevsniedi(atiag pordnt ms@h redtdncalg t hi s
secretion process, C-peptide, or connecting peptide, is split from
pro-insulin, the insulin precursor nolecule, and is produced in equinolar
amount syt @rd Bigedst ’Ebleriurﬂ:ett&_@%(ﬁﬁf\ﬂ%%%ass@'s%@bbt@ﬁtiﬁﬂ%ta%oiic%?ﬂc@%# difibrefee
because, unlrtke insulin, it is not subject to hepatic 20 cl earance. Bl ood
sanipl egloggsrod HEI ih elease sutfiasts. ARG rmaestiy of hdbs erhksldcpsesthalipnge, dfeeroind rdichses  of
insulin_ secretion u e derived .hy. el lin he C-.peptjde d insulin
ot | 3 PPEGER PheSEeh Bt FRGRE B SubieR- SaREPEeER S Mo

cal cul goedorde (ervbdighake)t Rurdif tiaPetiam oo can d-thips ag peanaadtiag péptidbgs spligest ed
gl ucose. 25Results DTH chal |l en skin resulted in a 113-fold (P<0.0001)

i ncr east’”? Wor”l‘_%"”éi?ﬁ@%@f‘Bﬁcfri%s‘g‘ﬁ%cl“lf' ?Wd?%ragléceﬁﬁtf%mariaﬁ"_ofﬁtﬁf‘k'ﬁs BHBrt  and
101- f oltfle hiB&dseasR, Eodhbti@ORs d 16ngHI ik bEQADRY Lnlike FE@RL MR Mbt Wbfebt thlhbgati 3/ kg
prior to repeat challenge attenuated |1L6 expression by 3.4-fold (P<0.0001)
whi2®h ideanange. Blogd sargplesavese cqlleetad far aB0NiPs@tasH) firhard jscensatbases Phinguliaf f ect

was not_.siLgni fi ' . £k : -k G nyat i on
P20, 0o e oA e el bl RN Yool s HRAR ket con Bl e B0 )

14- f ol chdditidn,6rstitii ghniithdtyeas ealcutatekipore sisd rote olapgeaidnbe arelsisaphdavanky/of tB$OCS3 DTH
i nduced ex reri on was attenuated by 1.9-fold with HLL2 3ng/ kg treatnent,
whi ch WREESEIBUffres greater attenuati on (P<0.05) than pl acebo. STAT3 DTH

i nduced expression was attenuated by 1.3-fold (P<0.01) with H1L2 3ng/kg,
which was 1.4 tinmes greater attenuation (P<0.01) than placebo. These

ef f28ct Readse not observed with treatnent of 1ng/ kg HIL2.

DTH challenge skin resulted in a 113-fold (P<0.0001) increase in IL6 expression (123-fold increase
P<0.0001 in 1mg/kg cohort and 101-fold increase P<0.0001 in 3mg/kg cohort). Treatment with H1L2
3mg/kg prior to repeat challenge attenuated IL6 expression by 3.4-fold (P<0.0001) which is 1.8 times
greater reduction (P=0.055) than placebo. This effect was not significant with treatment of H1L.2

30 1mg/kg (1.6 fold attenuation P=0.098).

Furthermore SOCS3 and STAT3 showed a significant (P<0.0001) 14-fold and 6-fold increase in
expression with DTH respectively. SOCS3 DTH induced expression was attenuated by 1.9-fold with
H1L2 3mg/kg treatment, which was 1.4 times greater attenuation (P<0.05) than placebo. STAT3 DTH

induced expression was attenuated by 1.3-fold (P<0.01) with H1L2 3mg/kg, which was 1.4 times
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I n addi tion, LEPR showed a 5-fold decrease (P<0.0001) in expression with
DTH chal | enge. The decrease in LEPR due to DTH was attenuated by 1.5-fold
(P<0.01) wot2h114b£243nmg/ kg. This was 1.4 5tines (P=0. 084pPCyEratia051749
attenuation than placebo. Prelimnary analysis showed that HLL2 al so
decreased gl ucose |levels in the T in obese subjects, these effects
oppear e dAemaTRRl PTuhE; uerbcheaatoraeseborerel bih e e the upper

| evel ofmgprimb. suggesting that HIL2 may show larger effects in a nore
severe popul ati on such a patients with T2DM There was al so evi dence t hat

the insulinp. ef ts mrro t hos served on gl uc 10l evels in this
sub- sotaychedy FERs R bl ReR Ta B E sl bRy A SR el o

at t enuadeerebden EPPRIAS & OTH WhaRERSat&d byl 1510l PATSL) wiBERE2 ahgke FRRwan1.an
in-vivo nodel of cell nediated inflammtion. In addition, the data indicate
t hat HEMes{BRh8h) stader ajtgpyadion thaetlsehd- ¢ parameters, including gl ucose and
insulin levels. Accordingly, anti-1L18 antagonists, specifically the

ant i bodyellflibkaty asnRW s WAItER H182 dlfcdticicadERIcaRMVeR irfihe 0GHehSobeseWhbjects,

2011/ 098424PCT/ EP2011/ 051749 SEQUENCE LI STI NG SEQUENCE I D NO. Description 1
CDRH1L Zhesprefiectganpemiad merepiked in subjects who had glucose levels above the upper level of

normal suggesting that H1L2 may show larger effects in a more severe population such a patients

with T2DM. There was also evidence that the insulin effects mirrored those observed on glucose

10 levels in this sub-set of patients.

Conclusions
These data indicate that H1L2 can attenuate the expression changes of IL6, STAT3, SOCS3 and LEPR
in an in-vivo model of cell mediated inflammation. In addition, the data indicate that H1L2

15 modulates various metabolic parameters, including glucose and insulin levels. Accordingly, anti-IL18

antagonists, specifically the antibody H1L2, show promise is treating metabolic disorders.
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5 CDRL2 6 CDRL3 7 H1 8 H2 9 H3 10 L1 11 L2 12 L3 13 IL-18 SEQUENCES
SEQ ID NO'1 (CDRH1) 5 GYYFH
WO 2011/098424 PCT/EP2011/051749

SEQUENCE LISTING

SEQUENCE ID NO. Description
1 CDRH1
2 CDRH2
3 CDRH3
4 CDRL1
5 CDRL2
6 CDRL3
7 H1

8 H2

9 H3

10 L1

11 L2

12 L3

13 IL-18
SEQUENCES

SEQ ID NO:1 (CDRH1)

5 GYYFH

SEQ ID NO:2 (CDRH2)

RIDPEDDSTKYAERFKD

10  SEQID NO:3 (CDRH3)

WRIYRDSSGRPFYVMDA

SEQ ID NO:4 (CDRL1)

LASEDIYTYLT

15
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SEQ I D NO 2 (CDRH2) RI DPEDDSTKYAERFKD 10SEQ | D NO: 3 ( CDRH3)

WRI YRDSSGRPFYVMDA SEQ | D NO 4 (CDRL1) LASEDI YTYLT 15 WO

2011/ 098420RCI/@PRA11/ 051749 SEQ I D NO.5 (CDRL2) GANKLQPCT/EP201188(49 D NO. 6
(CDRL3) 5LQGSKFPLT SEQ I D NO 7 (H1)

QVQL VOSGAEVKKPGASVKVSCKVSGE! STGYYFHWRQAPGKGL EWMER! DPEDDSTKYAERFKDRVTMIEDT
STDTAYM Eﬂ%§9i§g§'ﬁ)ﬁm€ﬁ\/\m YRDSSGRPFYVM

DAWGQGTL VTVSSASTKGPSVFPLAPSSKSTSGGTAA 10

L GCL VK IYHRRERYTVSVNSGAL TSGVHTFPAVL QSSGL YSL SSVWTVPSSSLGTQTY! CNVNHKPSNTKVDKKVE
PK SCDKTHTCPPCPAPEL L GGPSVFL FPPKPKDTLM

| SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE QYNSTYRVVSVL TVLHQDW LNG
KEYKCKVSN KALPAPI EKTI SKAKGOPREPQVYTLPPSRDEL TKNQVSLTCLVKG

FYPSDI AVEVESNGOPENNYKT TPPVL DSDGSFFL YSKL TVDKSRWOQGNVFSCSVM HEALH
NHYTQKSESIBPEKCAR3EEQ | D NO: 8 (H2)

QVQLVQSGAEVKKPGASVKVSCKVSGE! STGYYFHWRRRPGKGL EWWGR! DPEDDSTKYAERFKDRVTMIEDT
STDEAYNQEKGSLRSEDTAVYYCTTWRI YRDSSGRPFYVM

DAVGQGTL VTVSSASTKGPSVFPLAPSSKSTSGGTAA

L GCLVKDYFPEPVTVSVNSGAL TSGVHTFPAVL QSSGL YSL SSWTVPSSSLGTQTY! CNVNHKPSNTKVDKKVE
PK 20 SCDKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM

| SRTPESEQVWNBYSHEDPEVKFNWYVDGVEVHNAKTKPREE QYNSTYRWSVL TVLHQDW LNG
KEYKCKVSN KALPAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKG

Eﬁ&&%ﬁ%@%ygﬁmf PR RO A GRS R AN oMYA AR TvTEDT

QVQL VOIEAEAMIKKIRSHARSASY SO SRR ISTIBEE Kb VRBRRGCETEVVER SDREBDEIAYSSERFISGRVI MI ADTS
TDTAYM ELSSLRSEDTATYFCTTWRI YRDSSGRPEYVM
DAEQGHEAH SRS T KPP AP SER ST SESEARL SEEY YRBYFREBYNFSNNHKPSNTKVDKKVEPK

NSCAL T Sk ricAMP bR Gs RSO PMER PSSk P EFCUADVEL D P KGN VB WM RIAR TKPREE
CDKTHTCPPCPAPEL LGGPSVFLFPPKPKDTLM

| SRTPEVAOS KAV SYA DR ORI SKET (S SHIARAENRISKAK GQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

K

15
SEQ ID NO:8 (H2)

QVQLVQSGAEVKKPGASVKVSCKVSGEISTGYYFHWVRRRPGKGLEWMGRIDPEDDSTKYAERFKDRVTMTEDT
STDTAYMELSSLRSEDTAVYYCTTWRIYRDSSGRPFYVMDAWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAA
LGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPK

20  SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREE
QYNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K

25  SEQID NO:9 (H3)

QVQLVQSGAEVKKPGASVKVSCKVSGEISTGYYFHFVRRRPGKGLEWMGRIDPEDDSTKYAERFKDRVTMTADTS
TDTAYMELSSLRSEDTATYFCTTWRIYRDSSGRPFYVMDAWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL
GCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
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WD 2011/ 098424PCT/ EP2011/ 051749

YNSTYRVVSVLTVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVK
GF WO 2011/098424 PCT/EP2011/051749

YPSDI AVEVESNGQPENNYKTTPPVLDSDGSFFLYSKL TVDKSRWOQGNVFSCSVMHEAL HNHY TQKSL SL SPGK
SEQ | L1

5D qwdg‘g@@%gg‘évwkﬁﬁfﬁ%VWWWE?%WREW#&%@GTDFTLT
| SSL  yPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
QPEDFATYYCLQGSKFPLTFGQGTKLEI KRTVAAPSVFI FPPSDEQL KSGTASVVCL LNNFYPREAKVQAKVDNA
LQ SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGELSSPVTKSFNRGEC SEQ | D NO 11
(L2)

10DI QTQSPSSVSASVGDRVTI TCLASEDI YTYLTWYQOKPGKAPKLLIT YGANKL QDGVPSRFSGSGSGIDYTL
TI SSL SEQ ID NO:10 (L1)
QPEDFATYYCLQGSKFPLTFGQGTKLEI KRTVAAPSVFI FPPSDEQL KSGTASVVCL LNNFYPREAKVQAKVDNA
QSO \EE HLRRHBRI RS ASEL FHARYREAROFR TR ESTURSRFNSEERPRRD N0 12
15D QVIKBEPESYBASMSHRN/THGRCIT ASEDHIT YAARSYTIVRDOK FGHAETA Y V IGANK PRESNRSRASBBGIGTDYTL
Tl SSL

OPEDEGD Y e SR M PR RO P K T R UM SRV E RS DRy T ICRREUVCL L NNF YPREAKVOWKVDNA
L QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGALSSPVTKSFNRGEC SEQ | D NO 13
(1L-18)

20MAAEPVEDNCI NFVAMKFI DNTLYFI AEDDENL ESDYFGKLESKL SVI RNLNDQVLFI DQGNRPLFEDMIDSD
CRD  seqip NO:11&_§2

NAPRTI FI | SMYKDS VT SVKCEKI STLSCENKI I SFKEM\IPPDNI KDTKSDI | FFQRSVPGHDNKMOF
ESSS YEGYFLACEKERDLFKLI| L KKEDEL GDRSI MF

2014/ 0d%%“z"l@%fﬁﬁ?é%%ﬁ%‘ﬁﬁf’?ﬁ%D&DSHTN)@QPKP PWL“@“%@%@G’&FES[GS?%@TDJE‘J'%%

treat i nEpePEATRYEANRRKEM S ATREEAGA AL U BRISBEA KsBTAVRALINRRPRE RV IKVONALE
antagonist as clainmed in claim1, wherein the |L-18 antagonist is a

pr ot ei ri?GNQQESNHECPW_SKPSTYéh‘iSé@éﬁiA@HE%VM@V%@GhSﬁP\@]KéﬁNﬂGiC wherein the protein
is an antigen binding protein.

SEQ.ID NO:12 (L3)

15 DIQMTQSPSSVSASVGDRVTITCLASEDIYTYLTWYQQKPGKAPQLLIYGANKLQDGVPSRFSGSGSGTDYTLTISSL
QPEDEGDYYCLOGSKFPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:13 (IL-18)

20 MAAEPVEDNCINFVAMKFIDNTLYFIAEDDENLESDYFGKLESKLSVIRNLNDQVLFIDQGNRPLFEDMTDSDCRD
NAPRTIFIISMYKDSQPRGMAVTISVKCEKISTLSCENKIISFKEMNPPDNIKDTKSDIIFFORSVPGHDNKMQFESSS
YEGYFLACEKERDLFKLILKKEDELGDRSIMFTVQNED
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54. An anti-1L-18 antigen binding protein as clained in claim3, wherein the
antigen binding protein conprises one or nore or all of the CDRs of heavy
chai n Hl WeBQ1/i9844® 7) and/ or one or nore or all of theprCDRP2@fi/ofi7ght chai n
L1 (SEQ ID NO 11), or a CDR variant thereof. 5. An anti-I1L18 antigen binding
protein_as claimed in claim4 which has a KD of about 10 nM or |ess. 106. An
anti - | A8 gen binding protein as clained in claim3, 4 or 5 wherein

t he antlgen bi ndi ng protein conprises one or nore or all of the CDRs

sel ect ed fromit-heagagonpt ©onsistreatgngof preGRNG a (MSEQolidifdel Jn a ZDRM2 ( SEQ | D
NO 2), CDRH3 (SEQ ID NO 3), CDRL1 (SEQ ID NG 4), CDRL2 (SEQ ID NO 5), and
CDRLS (SEQ 143 NG Bagchilt 2 (AR ClaATL, WHRRIPAE 1 15an B AN Lok} ant ] gen

b|nd|ng protein as al'med I'n any one o PR 1 hie 15anti gen
bi nding protein is a humani sed or human anti body or functl onal fragnent

t hereof3:  8.Andkrl@eteeonist asgrlaimed ig&Rinb i dierip %‘P@f%?'ﬂ'sa“@ agliggnpEdine M ARy one of
clains 4-7, wherein the antigen binding protein is an IgGl anti body. 9. An

ant is- | l#. 18 atdngen1dirigem@in@hObroteih a%labhad iNeidini 3) whBdeirDRe afiges babing 4- 6,
wherein the antigen binding protein is a domain antibody. 2010. An

ant i - | LRratgingAMPEEA OBt A1 Op?! o e CRRS obhesivnehdini L (3R IDIHE7Iandear apere” 4- 9,

wher ei n, 50, Qﬂé}f'tlgeeébd@'oPﬁEhP&aWL@R@édWDW?%‘?% cf)ﬁ'(/ar%'nflﬂi]'e%fto IL-18 with an
anti body conprising a heavy chain sequence of SEQID NGO 7 (Hl), and a

i ght chain sequence of SEQ ID NO 11 (L2).  11. An anti-1L-18 antige

bi ndi ng- pr otA837tiAs8antigendinding Patein a¢ daimpd &Y <aim Appuchdas 2 KR AT BOHAM pr ot ein

is an gaki body having a heavy chain sequence of SEQ ID NO 7 (Hl) or a

heavy chain 255equence 90% i dentical thereto, and a |ight chain sequence of

SE? ID NO 11 LZ'; or a ljight chain sequence 90% i dentical thereto. 12. An
P8 dnt agdiidt-5L3 mt'ﬁ?m@ad'vsqpre% CRIMEEHR FIaIM3 198 > RST D HSi28t86R i sol at ed

or recm.@aaa&tbm BB Bk drirnckS BPall of W aﬁ;;é@&mm@/ﬁ@m&égzw 13. An

anti-1L-18 antig gln ding protein as clainmed in any e preceding
cl ai rrs CIWHéI(%erD t'\l@el) @RH%@IE%D HOL0r(EH3 (%QUWJ@ 3 C@iRéb@E‘éﬁ) NO:#4 CDRR

ant - | Ls8caps | oen &ipdlicnd PROIELP, B 6l 81 [{Rebft any one of claims 1-12

wher ei | sor is O

7. An anti-IL-18 antigen binding protein as claimed in any one of claims 3-6, wherein the

15 antigen binding protein is a humanised or human antibody or functional fragment thereof.

8. An anti-IL-18 antigen binding protein as claimed in any one of claims 4-7, wherein the

antigen binding protein is an IgG1 antibody.

9. An anti-IL-18 antigen binding protein as claimed in any one of claims 4-6, wherein the

antigen binding protein is a domain antibody.

20 10. An anti-IL-18 antigen binding protein as claimed in any one of claims 4-9, wherein the
antigen binding protein competes for binding to IL-18 with an antibody comprising a heavy chain

sequence of SEQ ID NO: 7 (H1), and a light chain sequence of SEQ ID NO: 11 (L2).

11. An anti-IL-18 antigen binding protein as claimed in claim 4, wherein the antigen binding
protein is an antibody having a heavy chain sequence of SEQ ID NO: 7 (H1) or a heavy chain
25 sequence 90% identical thereto, and a light chain sequence of SEQ ID NO: 11 (L2) or a light chain

sequence 90% identical thereto.

12. An IL-18 antagonist as claimed in claim 2, wherein the protein is an isolated or

recombinantly produced IL-18BP.
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15. An anti-I1L-18 antigen binding protein as clained in any one of clains
1-12, wherein the antigen binding protein increases glycaemc control of
sai d pat iwot2011/08424An anti-1L-18 antigen bi ndi ng protei RCAEPeIIAINETD | N any
of the preceding clains, wherein said patient is a human patient. 1017. An
anti-1L-18 antigen binding protein as clainmed in any of the preceding
clains, wherein the antigen binding protein is to be adm nistered once a
nonth. 18. An anti-IL-18 antigen binding protein as clained in any one of
cl ai ns 1B- 16,Anvinirlieilarttigen bindingyernteldi asadtlaimgedon ebyedfrihe getedingelamtbhivhérsingieed once
every 6 non ha 19. An g%l -1 L-18 antigen binding protein as clainmed in
any of “E‘Héb‘%'F C¥AF Y YRT AFRR " her ei n the 15antigen binding protein is to be
adm ni st ered subcut aneously. 20. An anti-IL-18 antigen binding protein as
cl ai medldi n amentrilel®intigbrabindinglpro8:in astriimeddin bineorerf Flgiers 1Hi2ndharginpireot ei n i s
to he ad%p' nil.st.er%d i n%er%lder mally. 21. A nethod of treating a patient

af f Pi ctB R A YRt QB8™ ¢ di sorder by administering a therapeutically

ef fective anmount of an IL-18 antagonist to said patient. 2022. A nmet hod of
preventlbng aneatidbd? ardigeh sindideprofan as chatédonensareeé prinsllel 2 wheseio hhea

met abol i ¢ di,sorder by .adm nisterin rophylactically effective anmount of
an |L- 1@&%{%%@%& pé?te%dncé%ﬁs?f éf’?@ﬁ?‘?n%og%‘gg&%ﬁté?r{ﬁ'od of i nproving gl ycaenic
control in a patient by adm nistering a therapeutically effective anount of
an | L- 1I8. ant/agotiills18 andigerabiddipgapriotsirt as claided itlgey afftheaprededin® caimsagbereistsaids
defined in any one of the previous clainms for the manufacture 25of a

medi carBnt for pre\/pen?l hg or treating a netabolic disorder in a patient.

10 17. An anti-IL-18 antigen binding protein as claimed in any of the preceding claims, wherein the

antigen binding protein is to be administered once a month.

18. An anti-IL-18 antigen binding protein as claimed in any one of claims 1-16, wherein the

antigen binding protein is to be administered once every 6 months.

19. An anti-IL-18 antigen binding protein as claimed in any of the preceding claims, wherein the

15 antigen binding protein is to be administered subcutaneously.

20. An anti-IL-18 antigen binding protein as claimed in any one of claims 1-18, wherein the

antigen binding protein is to be administered intradermally.

21. A method of treating a patient afflicted with a metabolic disorder by administering a

therapeutically effective amount of an IL-18 antagonist to said patient.

20 22. A method of preventing a metabolic disorder in a patient susceptible to such a metabolic

disorder by administering a prophylactically effective amount of an IL-18 antagonist to said patient.

23. A method of improving glycaemic control in a patient by administering a therapeutically

effective amount of an IL-18 antagonist to said patient.

24. Use of an IL18 antagonist as defined in any one of the previous claims for the manufacture

25 of a medicament for preventing or treating a metabolic disorder in a patient.

31



