I L-1/7? BI NDI NG ANTI BODI ES AND FRAGVENTS THEREOF

CROSS- REFERENCE TO RELATED APPLI CATI ON [ 0001] This
wa@pplioersi on clains priority of U S. provisi onedT/US2006/024261

application Ser. No. 60/692,830 filed June 21, 2005,

the di sclosure of which is 1ncorporated herei n by

reference. FIELD OF | NVENTI ON [ 0002] The i nvention
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fragnents thereof, and nucleic acids encodi ng such

ant i bodi es, as mell as to vectors, cells, and
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0003] The interleukin-1 (IL-1) famly of cytokines
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b1 RaTlteAﬁtjéWk?% (IL-ltﬁeﬂ%?fgpye&H@S has Rpenyimplipgteq mn disease

staft&%ﬁéﬂ &l rhednizAdd aReR1sI(AR), CRSSRMENQTrbINLs dischdd, k@AW s colitis
i mal - derij ved monocl onal anti bodi es that bind

(UFL»SprefySthetét Algnig OB ErusHVEPUBRNITY Higcest (GRRYdastimemmeinéversus

hoki\BéchseC hthoscdroN @ hsgt 2881 Rexenliflinhechid H@el‘eﬁ’xat WB&kible sclerosis,
i rmunogeni city. For exanpl e, human subjects

straldviapd Slzbpiagr filiserserolis biamslygedrahesd m%twtq Bolh, Hs1Band IL-1Ra.
RGP IR DU LR IPE, PRLLna Y L e o
thesp cm@ ed 19 pxtiressent hodifferehicgeapyndehad a dufepamd durpeary achier avad

segnt : mlo?é: Iﬂ%gthp%%%%@ﬂ%gmﬁﬁ%?ﬁ ?rgaseq cﬁ&nelsic?lll ir>1e ty

mﬁmemdmdthelr potency Accordlngly, addltlonm

65¥!p | ' e ar.e
(0% degﬂg%%éggﬁggﬁﬁg n&%?g$m'&rg§€ g%%ﬁbgﬁ%lggﬁgﬁw%@ﬁ|
therspeutt figedts t6 treat (i-¢ padiatag Mdseastrh@e sargpoundyipciudgiscombinant

1R TRA Ry TARETBROg ok A T 10 TR nRghReseneron

In¢.Er805wWIG Nmr IAﬁ'nhtﬁ@ dgﬁ?d&ﬁ&rﬁ@loﬁﬂladﬁlﬁﬂ% €€ Bin@ fIL-$E‘Qoléiaes
i de erer.n .| s ucl ei c acl encodi ng
als?)%veg‘mep [slo s} §; EIPWBW’;; it %tﬁ’ﬁc@ yaluecan be Plfnltﬁg dug 1o dhaitg

IMeRPEnitgg Fbmaﬁtwél lﬂinﬁan%ﬁbjgsts ArkiBlslerdIQWRY h&isB gmtnbﬁonal
or vector, nd a conp03|t|on cO ISIn

antlﬁ@%ﬁt?t%@&p %%toar@ua%henawﬁwwnubp@e@

hab V@R téfRed 10 EMRE tHRIPNISE S ﬁoﬂ@toﬂ&l%n%od&ﬁﬁé‘&ﬂy%d % produce
preventlng a di sease in a mammual onprisin

adyeiph ispQion ineyiding kddes demege. SHprrAt- léfan@wqu fnag be yimifed by
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The invention provides a nmethod of preparing an
affinity matured IL-1/3 binding pol ypeptide conprising
(a) providing a first nucleic acid conprising a
nucl ei ¢ aci d sequence encodi ng an | L-1/3 binding
pol ypepti de that conprises the am no acid sequence of
any of SEQ ID NGS: 1-26 and a second nucleic acid
conpr|3|ng a nuclelc aC|d ~sequence that dlffers from
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performng nucleic acid shuffling to provide two or
nore nutated nucleic acids, (c) selecting for a
wondoanextenucl ei c aC| d that encodes a pol ypept i BeT/UR206/024261
(i) binds to IL- b with %fgreater affinity than the
pol ypepti de encoded by the“irst nucleic acid, (ii)
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| ess, alternatlvelé of the other dissociation
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alternatively the am no acid sequence of SEQ ID NGO 8
or 15. The IL-1/3 binding anti body or |L-1/3 binding
fragnment can al so conprise light chain variable region
conprising the am no acid sequence of SEQ ID NO 9,
SEQ ID NO 10, or SEQ ID NO 11. [0010] As anot her
enbodi nent of the present invention, novel [L-1/3
bi ndi ng anti bodies, or IL-1/3 binding fragnents
thereof, are provided which bind IL-1/3 with a
di ssoci ati on constant between about 6 pM and about 50
pM alternatlvely bet ween about 13 pM and about 25 pM
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fragments thereof having a dissociation constant
bet ween about 6 and about 50 pM and conprising a heavy
W@ b@i7o022ar i abl e regi on conprising one of the aPCTOSZ06/024261
sequences of SEQ I D NCS: 4, 5 or 6, alternatively one
of the am no acid sequences 3of SEQ I D NOS: 4 or 5,
alternatively the am no acid sequences of SEQ I D NO
141 rdlated Sis@oeitcr iphditiced. Bitadhativalyse editibatiy)thé HRCE Dindiiy

IL-1. 3 hindj.n |bod or_|IL- hi ndi
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bﬁ@ing FRAEHMRREE 10 coﬁﬁgsé Rel¥Chaid %‘andgﬁ%ﬁ%&gpci;ﬂleﬁ%ﬁlgnﬂesan@ino acid

eavy chain vari ab region conpri si amno acl
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i G 1 SR s e D1 s 10 SR PIAG: D S ntiiing L
18 atuianee felasd of TI6 fforh BurdEQitrbh1ING refbrs BECdcEhitNGon Rquitkddo
IDNO 6, SEQIDNO 7, or SEQID NO 8, alternatively
any one of the sequences set forth in SEQID NO 12 or
SEQ ID NO 13, alternatively any one of the sequences
set forth in SEQID NO 14, SEQ ID NGO 15, SEQ I D NO
25, or SEQ ID NO 26. [0014] The invention also
enconpasses | L-1/3 binding anti bodies or IL-1/3
bi ndi ng fragnments having a |light chain variable region
that conprises any one of the sequences set forth in
SEQID NG 1, 9-1 1, or 27, alternatively any one of
the sequences set forth SEQID NO 1, alternatively
any one of the sequences set forth in SEQ 1D NGO 9,
alternatlvely any one of the _sequences set forth in
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[0016] The present invention also enconpasses IL-1/3

bi ndi ng anti bodies or IL-1/3 binding fragnents
w@ompnozsng portions that do not bind IL- 1/ 3 BCT/US2006/024261

i nstead are responsi ble for, other functions, such as

circulating half-life, di r &ct cytotoxic effect

detectabl e | abeling, or activation of a reC|p|ent's
inhCKIGE BOULSe RRARIGTEN! feamchatien afthehdogefitooidastseExanmdary
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E%ﬁfﬂ% @CAB¥E Iﬁ%ﬁ‘;@g a Péa@y @ﬁh‘?ﬁ an{abﬁrf@ﬁgﬂ nsﬂi% tﬁ&@mno acid

ventl on a synergli stic COI’TbI nation of an
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e t
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factor. Emhodi nents of a enment i on
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VaEigRlR reF LANPENNE e ABHRQARA apFREF SRR (2 ct. [0019]
Kits are al so contenpl ated by the present invention.
In one enbodi nent, a kit conprises a therapeutically
or prophylactically effective anount of a conpound or
conmposition of the invention (such as an anti body,
fragment, nucleic acid, vector or cell), packaged in a
contai ner, such as a vial or bottle, and further
conprising a | abel attached to or packaged with the
contai ner, the |abel describing the contents of the
cont ai ner and providing indications and/or
|nstruct|ons regardlng use of t he contents of the
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portions of the am no acid sequences indicate

conpl ementarity determ ning regions (CDRs). [0022]
woe@7o®265 a set of ami no acid sequences corr eBEDOBI006024261

to the light chain and heavy chain variable regions of

anti bodi es AB5, AB5.1, and AB5.2. The underlined

portions of the am no acid sequences indicate
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n@@E@ DRk 4, SEGYBNES, EEQ TBRONISRE 1BNG.E of SE@ D QRRIgN

heavy charn vari abl é regi ons of anti bodi eS AB6 ahd
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[6015] bod¥ie gesdy nazemnam en&ﬂ%&]@s - 98 arfibb&iefordLABbinding
showi ng kinetic eéélﬁflon assay_results for the

ﬂéﬁ‘??"ﬁ%&%}m&@%ﬁgg’%f’ By chayp sijebleirggions of @eée@wafﬂs set forth in
SEQaW MQ:2K48e1d- €5, @X Cl3Usy, 0813858 ay-sv ea%u Io&@ of 6 1i§8hain variable
anti body deS|gnated AB7. 0031 ? is a graph
TRgERCh GC SpeReEs pat £t Sg@ IPrNQﬂt -4 ’IOLQV’yS stimul ation
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AB3. [0032] Fig, is a graph show n e results o
bigdingfragmenty cq’myrﬁr& qu fhat dorpt inddk1l t infterd arpeesponsible
f‘g?%ﬁ ﬁgﬂ:gﬁs gs%éh rcggtd%”lllahal?g aﬁ%?tﬂcy%o?(?&?%&ffé: ct, %iggtgblé isabaing,
osadtiveticatafe mec@agé d |en@tmszu@ complementicpisadt @ondusngnatlsdar
ﬁgggﬂﬁgstﬁggbrogﬁ%s 1n\%§t c{%l%elg}g Hﬁ) 1‘536t 2{1 gr a rP%Qtﬁoﬂvof fac sLa_:h?’
rep{@ oftan pntitatdy. oiﬁheeoopaamtmcbn fay be kﬂemdtfrcbm elyeisotype, including

l 0
R s R0, el OO D, el "t 20
emn]qﬂaf itheemtibédyrmayhenmnite HOEGR segitasilg aailﬁadl tABE iautchd AB7 .

AP eoaterdit, Sreduhakifhan Soeriin Hatinrsppagey melude

aflesitope algealsal\Bge Wcéﬂ'toﬂ dplt&]ﬁef}a fabaﬁ‘h(ﬁw B PSR k@Y ficansh
r hesus macaqqxe ¥O 374 ) |q‘sﬁa West ern bl ot
PURBTRH 1Y KO PEIHPIEY sBeh 3@@6%‘15101}”@]& TPy experi nents
[doar] t herhapiebm ﬂweﬂﬁﬁla%@h&@h %ﬁahﬁa&eﬁﬂcﬂ S RfA0Y,
gui nea, and_rabbit. [O g 17 is a Western

C?}PH?S“%%?&WOHEN the &4 bindige elrmw@g ot ipding {fagments and a
pRARBEJuBIMy SudtMle éaﬁfer,aé%i'pléﬁgé/r JFesdt ng%i’e%Qo v aﬁ‘ﬁﬂolales and
reconbi nant hunman, nopusée, and rat -1 [ 0039] Fig.
cqrRPquadpol haigHersing whip qdﬁémﬁte@é it %thenapmcal}y affegtivs amount, that
experinment for the anti body designated AB7 and for
Ki neret involving IL-1 induced production of IL-8.
[0040] Fig. 19 is a graph show ng the results of an
assay to exam ne whet her the present antibodies
prevent IL-1/3 frombinding to IL-1 receptor type |
[0041] Fig. 20 is an illustration of an assay to
exam ne whether the present antibodies prevent [L-1/3
frombinding to IL-1 receptor type |



DETAI LED DESCRI PTI ON [ 0042] The present invention
enconpasses novel IL-1 3 antibodies and fragnments
whaooree2desi rabl e affinity and potency. As onePEEPEIING/024261
of the present invention, |IL- 1/3 binding antibodies
are provided whi ch have unekxpectedly high affinity and
| ow di ssoci ation constants (for exanple, less than 3
is, Bﬁ/hmatkdt eiffigienite hMelabaHb cIlmpd‘l/Isign of efng))tom ofipeerdifionor disorder
nd |n ant i.bo '
oSO EI D AT e DG S et e Dl TR Suufial o
reld¥sd @ﬂ@&dﬂlﬂéntatﬁ@ﬁlﬁ‘dlm@cfeuﬁm c@f@siioh firtheecdnyoisgs d deedidRictive

b|nd|n antib s are oVi havi ng a desirabl e.
oo B BT OOy e A B e T B adedy
withsh B @é&n@%’tﬁ% AN a8 afl@HdY edranta@Sist Of gxrowﬂxﬁmpt e, a

| ess than 500 f or |nh|3|t1n IL-1/3 sti ted
B N A A 1 I 4 AL h P e Y g S

[0(?@2)' bag 'aﬁ&llérQﬁbH@%ehm 1R PrbRpdiverasi, @alse df tﬂB'IL—fII pEibddies
present invention also enconpasses IL- 1/3

or b4 bmgmarftagme@rs iscoptemplated/in thgimpaniaghure ol g msdfcamentor
prg)eﬁtﬂngsoqlr&fﬁung gl ncﬁﬁ’oﬂ & dléordef‘astsm&teci WRY IR NHh dnQ of Hire ubdd, the
greater af Inity than to other antigens. The
mddicatnest dan hel porgdinsted Wﬁhi ireajmgnt USIng a|sesiond agtiyg agent. In another
emﬁoggx{% f&ﬂ%%xy%g{agﬁﬁcﬂlst%gtf hgﬁl %%ﬁtfa cBMUﬁ&Qtldd-of 14 3ntitdy of the
111¢Hntlell foaprepahjorost aad@:ﬁlctanmnid’pt ’qeatlpg]@p@ﬁ@m @@dﬁlt@g sypptoms of a
nt s bj
R B e i ARl A R A Qi R
wiktbtr@fmatt ubieas tecombactivér@gentia Itmmtbmplateé elondlated emibdimeip the

Ll
se&qn%%?\@ a@glﬂ%a” IB?CEI tg %y %{ta%)Plsﬁ% tcé{ ?ﬁ%{ /asgr&vgthtfgct&n e
Ethbodlthénts ainly bbb afordrhentibidd meschlrmonmtplmmwlhetremgm ameant of

pi g / 3. Nterntlve r_additi
wEHE1 g Batid spfbory BRARS Tl BRfmP Rl dos Etige ig e
thHEHRES ofabidnBiattvetapan réqmrécato achievld StherAbdudt nffedtvel y o r
additignally, the IL-1/3 @Fndln anttbogles orch ¢ akit
(081N di nbits %faglﬁ% rerderpRlgted By, e PrRserE ZRvEntn. Ip B aRg %H‘?”y 2
cﬁﬁ}%s&aﬂﬁe@}%&ﬁim o PbRhctRsNBdFfek tivelandodnBeTe d@fﬂpmﬁ{da)r
IL-1/3 rnatively or ad |onaIIy, the | 1/3
comipesitiogyokihe inseiondsush af g1 apfibody; fragmgt =fW131§Wé‘ﬁ <Vt o cell),
Jaﬁé/g%d LN r QlicISARSHARE bathil, Yand REHS ARG AGAbel attached to
agai nst reconbi nant human I L-1/3 and en CHghnous hunan

orflackagal with thercamteingie thy lehe! deseritingsthe ponjents ¢fdhq qontpingr and

p3bid] ii)'rg i&abhdndloe ﬁls&ﬁctﬂohs fltga?tdﬁ\% REt S¥Ghd ERGARYE SheBBMtainer to
neut I ze nouse IL-1 used herein, an

pravent bodgucera fomdigioe ot dlsdaaft assw@é@dfm@aﬂargyt PP RICEHOTR
target antigen refers to an anti body that binds the
target antigen with greater affinity than with simlar
antigens. For exanple, an antibod r fragnment is
S pEBRIRDESERIPTEON G§HEHS SENERGSrY URER OF ety RRATBNG S)
regions of the antibody or fragnent recognize and bind

02) ﬂ cogpal & aa;ﬁﬁlj FERY ey s@q&ﬁ&&‘ébﬂ@g@n&?ﬁ@tﬁ HEIPhEchains and

I'sti ngui shi'ng the antigen from ot
hesoy ylpﬁemqf@@svaaﬁblp traicspfeomepd thyantippdigs desergbed prerein. The
ﬁ%ﬁﬁféﬁ g s%ff theLERG §8d Eéﬁu@c@gin@ﬁat@fcf)ﬂlﬂ'eﬁ]}fnta% SiBietrning
e exi stence l'ocal i zed sequence identity,

rdgm(@@&ﬁ) or sinlarity betvveen fam |y menbers). It

wi || be understood that specific antibodi es and
fragments may also interact with other proteins (for
exanple, S. aureus protein A or other antibodies in
ELI SA techni ques) through interactions with sequences
outside the variable region of the antibodies, and in
particular, in the constant region of the antibody or
fragnment. Screening assays to determ ne binding
specificity of an antibody are well known and
routinely practiced in the art. For a conprehensive
dlscu33|on of such assays, see Harl ow et al. (Eds),

o o o,




alternatively 0.5 pMor less, alternatively 0.3 pMor

| ess, alternatively 0.26 pMor less, alternatively
w@24/0pebor | ess, alternatively 0.2 pMor | essPCTTOER)6/024261

in some enbodi nents of the esent invention, ILI /3

bi ndi ng anti bodi es and fragnents nay be descri bed by

reference to a high end of a range of dissociation

[@3hkt afis 2 igvaistit t)f amiab haid exquercbecan@tpondiny fo tha ligletrRain and

S % ndi
P A s bR R A Bt p 4, Thepufiied
powtions ¢fdbe amido adid aequam:gelndfcatd csinplemanthiiy deteisihiag iézions
(éﬁ g as for exanple, an antibody or fragment having a
oci ation constant of 0.07 pM or higher,
[@R2kr n ﬁig 964 ayseﬂoﬂath) avid haqgmés coazleﬁ@hﬂhﬂ% ko/@b Vgl chdin BM
er ernativ

iy B ARTH IS Go% G5 ot 4 R« ot & eThe dsingi
pértioty @S amiad bad Bhénesd Mdatd CoRPbRéntdtitd B@t&mnmng reflons
éﬁﬁﬁrnatlvely 0.3 pMor higher, alternatively

( i gher, alternatively 0.7 pMor higher. Any hlgher
[0823]S OC Fitl it @b e0SBInRS a@mq{l&m@gco%%%ﬁ&hgw ROLGRBLA Qﬁd

as specified above, be conbi ne fine a rang

hegy ghade gaRleiragionser msh@fl@s ABS SvandiARg 4 e umﬁehmmmons of
thé A 20! RGLREes! 1§d1@aqéj<%m£]%1tlér?]1£arrft}§c§%ee%niﬂﬁﬂgr Je?]he i)r Jig

val ue sel ected. [0046]
[00A¢lent Fignprisovsctiebanipy adid saquentes ctmqs.pongmgm thi bgﬂnteham and
bl cHeB A A ATAPILS 550 e IOy i
ameg §01t21 lNequennes aicate cpmpE:ﬁleletyaieteemmatgl rvgbrys (oBRuEen

?a;trreﬂ"l% ﬁ%@saag@t %ﬁ}l? gc?d &%enﬁestc%rasplo m%_%gﬁ% %%*ﬁﬁ?%‘ﬂ grgi

heagy elpdrevagiable lregiorfsrod amtfbumamABB hndABAS The tikitlined pJ)IﬁSﬁs of the

0 | t t | t t 5 pM
AR 0 P G v BT e ot -
[0&2@ abEngt 5 bQPaphishowint erradulty 6f an AP IB sEMulatibn b:eriment.

ed .t hat na irable to_provide an
opgAl P oBedh R g s&?ﬁ%s‘a‘i}’”ﬁ%&ﬁf%ﬁ% A vy -t hgimulation
experiagal ng bi ndi ng afflnlty and potency for sone
hods. trea reventlng IL- I'b nediated
Uitz e lénils&rgf E,ngg\g n@&%ﬁﬁiﬂéw a3y Faseles festhy prtibode
mﬁﬁﬁmanABbody deS|gnated ABl herein. [0047] The present
Oggﬁ ?les and fragnents bind to IL-1b with high
003 H; ni ¥ig, S'is@ eraphishawiag kipptic exelugion sesey mulisrforbn entibots
desighatbdABB. herein. Affinity constants characterizing
the affinities of antibodies to antigens nay be
10030 o Bigi bis acapbshowisg kinaduexstisioy assherekiltsdor ths amfbody
dediphdigeApant i body conplex formation. Alternatively,
binding affinity may be characterized by a
(0814 s o clfiat 00k a gesnk shavingvle edsulitsofahén vitre &4 8 stihulatien
[ r used herein, is
ex?%?g%ég%t%n?g@é@dgglg?%%%ﬁ%&&*a const ant of an
(0832 | botig-1dris & geph shtvengihe recsmlii@@ﬂ%] szFheL-mB eth@iilhtion
C eu i zing anti bodies or
e"h%ﬁ%kﬁ?‘i‘eﬁdn‘cﬁ?@&nﬁ R L AR ‘ch bind to IL- Ib so
[0833]t o Iﬁeult2r1ah gmph hootimgthe adsulacdfial it yrro 111 B tithbiatidk’ 3

o R o o oy Bl SR A o Yol g i of

IL 1/ 3 biological activity, such as IL- |b stinulated
rel ease of IL-6 fromhuman fibroblasts or other cells,
IL- 1jS induced release of IL-8 fromblood cells, or
IL-1 induced proliferation of T helper cells.
Preferably the IL- 1/3 binding antibodi es and
fragnents of the present invention neutralize the

bi ol ogi cal activity of IL- 1/3 connected with the
signaling function of IL-1 receptor type I (IL-1RI)
bound by the IL- Ib. [0049] In general, the
neutraI|Z|ng antlbodles and fragnents of the present

- .



fewer unbound IL-IR sites for IL-1 a to bind to.

Thus, IL-1jS binding anti bodi es and fragnents of the
w@e@3mem26i nventi on are useful in nethods wher ePCT/UBB06/024261

desirable to neutralize IL-1_ biological activity in

vitro an in vivo. [0050] Thé present anti bodies or

fragnments may be neutralizing anti bodies or fragnents

[i3d4ch ighds $s|cae1ﬁ$t6gr@1alshmhg> the l;eshlté S @Rk VOPEL-1 Patimulation

affects_ biolo activit -1/ 3. The present

oS BBLPEL o By e AP FPAAELD

[003B] I alFigZ a4 isﬂa!’ln&@g‘}ﬁﬁltshd/\ﬁng BletreaRs &f anlikvihb Sim¥M§oh Rperiment
neutrali zatjon-sensitive ggltope of IL-1jSis bound by

fosile ftbedies dspigaatet ABnenddBYes or fragments, the result
[0036p | @55 191s Divedadivea Ehcﬁﬁ%%fﬁb tebu@f oflchis- &elactlivﬂ@ exgenments for

cont ai ning the e ito n sone enbodi nen

ﬂ’teh'r‘@tﬂPCLdYIiF%gft@F% ﬁﬂ- b&ﬁpwymmqlgw mmeb prifhpgys macaque.
[G0BROMERECS 1 SR, W@éf@m bt E@%%ﬁ% rés{?llfgﬁ{? }:t[lmty eE%enments for

stimul ated rel ease of IL rom
theélggqubfdﬁmmtqﬂmB’éthb Hind$ frowml dpg.advinee, 125 apMabbltl ess,

QP 18 P oD RMAL i, L IBLANE A
theetlnélasi& defigrated AR Bwith cmmbbm@td hgwhi, snaued, endrat He 16.

[@?/B]C enﬂ%ﬁ# ?Srll %%p%%é\ﬁ%g?l%bljf%l@ 5 bf(“: te Z?O%)”O%f%(glerlﬁ‘fl%t for tl?e an%gody
destgriated NBYsanid Ifturl Kideret 1hﬁ)lang Hbd) d}dud@ﬁ)rgdtﬁﬁﬁdofﬁlB?S

U S R S R R

ptebmt emfbpdleomevens RS romibaiigecto AA] ecept ps Bquence,

rei ch ed.am _no acid has, on | east on
RELET Bist 2 R GrbrR ey Broraming ribeihar B¢ pyesony grtibodies
pammomﬁmnﬂﬁﬁwmqmab&@t&@yp%nom SEQ I'D NO&: 27 or 28
(or any of the other sequences disclosed herein),

where the changed anti body or fragment has the same or

substantially the same affinity and specificity of

epl tope bindi ng as DEEABED DESCREPTION aci d sequence.
is contenplated that one or nore substitutions,

ddi.t I L- 1/3
“@3%'3. g e RL AR oBPR R e Tnal ot Py € SPsbee
hivéngedeniratdaffiniasardiiotdnog i £&somrasfdcociTRNpiBseOIMPEItSH,TY-IBEQ

1R NO. 28 d/ S I.D . 27, whi | i h
AR o P IS B SR LA

disgetitibn mmmm@f(foemat@m 1d¢ thehh B @VDhltdrR@ivelabitNPHM or less)
exanpl e, the_present

bod
C%r’]ﬁ%f"é?ﬁﬁf’ ﬁoﬁ%ﬁl’é@,@g a%rﬁmﬁl@s | F@Hm‘lfmﬂ P‘?ﬂj’oéﬁf slds ths

anttlbodidd Seslpnied RB5Tah@ AT Herei) 4 LQbhe CAPR: bBIhA Prederft H@@ﬁﬁﬂ
am no aci d_sequence, wherein the changed am no ac

s 53 Digige antioagiics waaroviied having e fesible [isSegéndion Perstant (for
eﬂﬁip@é b&Wedd 19%11136 %M%ﬁ& bt 8HI9 al‘?ﬁcd &’wﬁ@&i&%& or exam le less

rising S (or any of the other seque ces
thﬁil 3¢9 pMefpr H&lﬂéﬁurg Ealf %@u&%@bre gsef §it-a froimiymsediberidas)s,
Eé@é?ﬁﬁlﬁyfal?@ooﬁféé ﬂ&ﬁﬂe ﬂ{étahﬁﬁ’ d%%ﬁa'ie%ﬁ?ﬁﬁergﬁs the same or
substanti al | e sane affinity and specificity of
[08431t o p%hfbprn%hnhlgvaslon hlso sncamphsses i Mondiog shtbedjueorde-18
t
S S SR R A P R
afifinidy thian toswhersutishanThedlLt 136 Hmthngsmmbbdlasf drilhi1Bpindirtg fkapments
meant that the affinity or dissociation constant as
determ ned by the teachings herein, is not increased
or decreased nore than inherent variation in the assay
for an antibody or fragment conprising SEQ I D NCS: 28
or 27, such as the variation observed when the assay
is perforned three or nore independent tinmes. By the
phrase "substantially the sane" epitope specificity,
it is meant that binding to an am no acid sequence
contai ning the epitope as deternined by the teachings
hereln |s mnthln |nherent varlatlon in the assay for

. o o e o L PN 1 N R 17N NN o



[ 0054] The IL-1bbi ndi ng anti bodi es of the present

i nvention may be provided as pol yclonal anti bodi es,
woreroodnerl ant i bodi es (mMAbs), reconbi nant ant PODUSME6/024261

chinmeric antibodies, CDR-grafted antibodies, fully

human anti bodi es, single cHai n anti bodi es, and/or

bi specific anti bodies, as well as fragnents, including

may Mﬂd@@k&n@[}% @l@ﬁabﬂﬁﬂ&%ﬁt atlmlﬁmeteqwbqwo deshtyakHonh
t ech ni_ ques, i ncl ud

t limt
Altemativedyer adeélﬁfwethg@ﬂfﬂb?és&r Qp ?gweélgs] ed?ﬁ%‘ﬂ‘t"%&%ﬁr &é gudto
ILhQ%@leMﬂem BRmARD B ikl e QAP dSet .- mfﬁﬁ\aylesdﬁ anenother
po ypeptides and two [ight chaln pol y tides,
ARAY ReSeaifemammml. ol HhriangPu 053559 D&%‘a%bla " Bh or

m&@gﬁqﬂoh&ﬁ f-¢h %lﬂua@eﬁ‘i Ty cRhid ABbit oS asd/eens® bﬂhd@é

alns are al so contenplated There are fiv
guingppig Tbfl 6h/élémattyh1mQﬁgddl@%allbdhea%lhadlew|f%aam6@b§’iay B‘r’ild to

n -
s

onmal n &53 of
ﬂuim\ayxtlbchhﬁsm Igil § binding dragmerits way bivedhesmsfor gefisiapballydhe

samegl Abtng\ eﬂﬁét %glinr%lgﬁ! d@% 41%(8&@ IL—g@ the}nggvel}l &gdﬂﬂﬁgnilﬂl\/{he

r su asses
ILJl@(Bmdmggﬁﬁbdc@@r Hndp bg@mg fiigweets mag haveshe sams qryqd@@anﬂ}gf

ol L RS eSSBS A e
Alfertlativéle ﬁgztdﬂhtﬁjﬁhlﬂ;b dﬂb}lu Ifclinditesansibabicestr Al S bowigritagrenta
vari ahl e do The constant regi on need not be
‘”%P@g% e musialt i gen bi nding fragnent of an anti body.
[oday i gess &bcmdmalg, dor angb®RIYL0B ﬁ@émaﬂ tlenn bpcbifidyilyohisds voigedtarget

h i n¢l yde Fab
e THEo P PR et et BstiErh e e S aeR Y an i
sithillar ahtdh§) dF dr@xdrh Jﬂ@,mﬁﬁhﬁo&y cOfpABGT Bripedifxdipr fis ammn asngen
and antL%en bi n

i.ng pol ides that  wl
WiERSh EORETERaE Al BF oRihe P b ERLT oG ori BRI DT
anﬁ REL&tQha bﬂz‘(};r@f@feh&@@%ﬁn shadith@@ftigh Rk @Qxef kagaent
ereof, includes_a variable region wth three

Pob@ﬁﬁld@ﬁ@m% pantsyfapily diyiierif meagiians differspess mbingiap pifigdy,
deSiAfd t%s&f)l@ @%‘é@ﬁé‘e df @(Q:'aﬁﬂ:ﬁ séquBRde gy, hehoBgy, e d¥¥larity

chai n ht chain," as used herei n, nean

t he
benmfamﬂmpmbw i AoVl beagiasioethBatspesiiiq WO@?WH fragments
%5@2[ éoam of @Qlé%tggr GRS gf?f 48k le S' rl}ugéﬁ pRidE Amr%;%ep Ht®ddies

are referre herein as

in @Dismchlaqwsmugls intdrpegions wﬁbswumow@e the V@Talb@de@@n of
ons

G BpReE Ind R fakleutal e Son o ob e alddh oF Fp .01

Scaeaigdbsags balegeniar dindinglspeifiditsiof mawnibbdsesre vell Enapethd n

roatéqe&b{gt ctgrq &th arp oglra: am 29?11espV% d%s%\gslél’vgﬁﬁ %uézg q?%‘??’ tSe:eé}wlaﬂow

etiall €Bs), (4ytib@liéshebaboregtydiawal, €ohﬁ@mng blachorr hatkoatosT Galdn

and bel t.i body Engi neering, Springer, New
Sppge ar N%E&%S)gﬁgptﬁ (ﬂar ello et al., CurrentProtocols
[0045] | mﬂélﬂ @épgg:yxf tthJfﬂéBeWﬁ%)ité@ﬂﬁc&@p&sdsﬂblﬁ blhl(ijlhg bostibod i and
t abases o nti bo ar, esc
113 iting Temans etiah TR S (RAG RO GCRER RO hfor

e;aémeble@s thin DpMI, tedaBbEy CpBi i 18dsngttrdayivdly CoMbrrledsn i n
Depart nent. of Bi ochem st ri%l& l\/bgﬁcul ar Bgﬁé %}X
altgmavéerlgpwlv@:eq IessgdtersHuin O/t aivoress gligranysy Srid PV dess:

at www. vbase2.org, as described in Retter et a
Nucl . Acids Res., 33(Database issue): D671-D674
(2005). The "Kabat man" dat abase web site al so incl udes
general rules of thunb for identifying CDRs. The term
"CDR," as used herein, is as defined in Kabat et al.
Sequences of | nmunol ogical Interest, 5th ed., U S.
Departnent of Health and Human Services, 1991, unless
ot herwi se indicated. [0057] The present invention
enconpasses | L- 1b binding antibodi es that include two
fuII Iength heavy chalns and tmo fuII Iength l'i ght

a




approach series, J. McCafferty, H R Hoogenboom and

D. J. Chiswell, editors, Oxford University Press,
wa2®epo22bn this type of construct, the vari abl BCT/US2006/024261

portions of the heavy and |ight chains of an anti body

nol ecul e are PCR anplified ﬂ&on1cDNA. The resulting

anplicons are then assenbled, for exanple, in a second

amwew 7 eroo legfh aherhatnkarrO O ok ead, arsramiiely esd I\ st ke

BESHRAR o3 S IS IRRRG B0 D of ot SuiGasbRv 6 1V grless

alidradtively @24 pm sr les, ﬁlﬁﬂnﬁhhlvély suqJM ar my Thiglin §dhe AodBRMAts of

ﬂglndgr 'yOCkez%Mﬁ¥<§ ene. 857 antigen is bound
RiErReL ‘? Rt ) ?Saﬁﬁ‘ aggentymap by deseribed by

ra‘ferleﬂloelt@ﬁ] tich efld 6B dafige dfrdl&ﬁﬂﬂit@b dbristint¥D L&%@Hioﬁallfy[& gﬁé}latlvely,
he IL-I bblndlg%pantlbodles and fragnents o

“bﬁ"&’é?é’ﬂ‘cbofhﬁ\‘iéﬁtof Y Wﬁ%@nvgrlﬁé’md@g@mb%e%ﬂé ﬁfpgraws
mafbé BEGHRR, byfrs BRI 3 180 nSER &F d#és§&£tﬁ§1%gn§e§ftse bddh as
Varlants i ncl ude Peptldes and pol ypeptides conpri $ing
fog geanphle. 3 patibody AbIragERent Bavingardisoeiaiinat donsiarit 0f8.07 pM or higher,
al@e@ﬁa@'%l? 03, pl\@ Behi %ﬁeraﬁghﬁh 04 Dg &gf{ggxg{é El?e%rﬁ ly(br]f’i pM or

SU bst anti al € sane a I nit
igpsrt %ﬁ@aﬁvﬂﬂgﬁ@%@f lagher, @ﬂtemm\eel}d? 24 pid cehizhpr dteynatlvely 0.26
[
PHLHG gité(ﬂgl'a ?l?eg?]é{tigf ?'6%% o?fl]lgh fégﬂgﬁ y J gﬁ)ﬁ)[ & q‘x& ematlvely
0.¢ d?ﬁ‘b?l' highsy Hmehigher Idlﬁﬁ@liamn n(mSamt aildsie\qereimsematlon constant, as
s;%)l:(ﬁlgiﬁctlp F%or%%/' rg 0 %'bﬁxteh ?néeﬁngn da{nge gﬁ gsgt%laﬁ%ﬁcgg%tants providing
thai the lowedalhfeaeacwd vegnal ts ur:lbssshmﬁtm highdraalke selediet i ons

/ or tlon not substanti a s in
0BB6H ! ABRL R ot P e BV o Bt BT here i R
angioadips, end B~ lmmndmg fragmetits tasrtofD@BYh 6imd Tr-agREBMLa dIRYciation

r It fr m or nDr changes to an_antibody or
o pusnrt SR S RSB e Pt e epae 13
prantSEﬁ@ut 5 pKISandiwinbe e astbody or ftdpaicat kR 8n @@ﬁ%@ﬁlbltm IL-18
sape or substantially %

ib t h th
st o I R T B o oty tsale g e (360 B,
altehﬁusdlﬁlbéﬁve@ aa)eattsem Qnd Mafut mtpm ¥ velRbeik&nl dbout 10 )?M

Iﬁ_g Hlng such as allelic or splice variants, or ma
@Oyt 0§ pid, squng,atwﬁgb%é{) el Ivé.emaﬁnglamwab@nw@pmaable

topr&/EHetaBQLQSG'bﬁxﬁﬁr%%QB&E' RUGLAEG H?a@ing AR E%gﬁﬂ%g

sai d vari ant ari ants of "the preSent a
anflpoieng B e Hefhedsaf tresiing onnryvmme Ibhﬁngé@ted noﬂldmyhis or

disAshs OBxSANY afftRafks AXIAQ t@%ﬁboﬁigglgﬁgr%?qgi Aé]ﬁﬁergl

natural |y oCcurring or are int
10843 neBici mepenfantibadiasand érqgremwsnwu Ing Brva&dnﬁl arfﬁnity BINA
nts i ncl
I O e Siss bR Bl QRO RS A PERY Rt R Hrcipring
the afffinisispofrakibefieap mtigemnmbﬁ agdciation s@GtIORGRAsHE by le
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increase the length of the CDR [0060] Variants may
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to mgrate to the periplasmc space (between the
bacterial cell nenbrane and the cell wall) or to be
secreted. One can rapidly generate and screen great
nunbers of functional Fab fragnents for those which
bind IL- 1/3. Such IL-1/3 binding agents (Fab
fragnents with specificity for an IL- 1/3 pol ypepti de)
are specifically enconpassed within the IL- 1/3
bi ndi ng anti bodi es and fragnents of the present
i nvention. [0064] The present IL- 1/3 binding
anti bodi es and fragnments can be humani zed or hunan
engi neered anti bodi es. As used herein, a humani zed
antibody, or antlgen b|nd|ng fragnent thereof |s a
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[ 0065] Humani zed anti bodi es include chineric

anti bodi es and CDR-grafted anti bodies. Chineric
wa@ndorietbes are anti bodi es that include a non-PCIES2006/024261

anti body vari abl e region Iin%ed to a human const ant

region. Thus, in chineric an I bodi es, the variable

region is nostly non-human, and the constant region is

[0052hn. Teipnasent invantdnddi eﬁSomskem Heﬂ&bihd)ilhg aRtibiotg ot e

o) . Natl, Acad.
e R e el o s P Sl RRoniy wapeeh e
chiatgad emind h2id haddhetnt 6t 1edsD 8rk) subaindionGdAR ok 8&éticdTrom a

P g 60 VO, S5 C1SS. A Lo d ey ton B L

seqhBhael atsaaged@eengfwm me Ehahg@ dntiBewi @ FrabAvR HAS BB same or
SSOG I rmune responses. (HAMA) to the

RORSEURLR g i I LESpOtss LA Lo The e

sétﬁl%hdéo 0l i& SordhplabS Malihc BF RAHCHBstMi BB | declifG &%dﬁ%ﬁkexﬁay be
e anti body, nol ecul e of approprlafe

“&‘H? Fogfgﬁ Hbﬁbﬁnﬁ'gg §H§?9F1EP e Hyl 4 ading Begngntyprgddasshetsin wuch as
ahHRLRs @f‘fréé?l%}é IR EGHS wefxpwwm@r@c{wﬁegﬁ%ﬂe

activity, such as the ability to activ

REHHNBEERtsama g sbsirriiady Apc@ne Miinity sashspetifieily, of(epidene)binding
OF he Qtas’t{}l%hgttﬂadrﬁg ag fra%ﬁéné Tt e &mﬁg ke r&)rPﬁHpﬁ(J%ﬁlon gﬁcoﬁlpasses an
HF‘éé b&’@mﬁtlb@f&’ oallF¢B blegnng lﬁfagmtﬂ’l theeaf, cofpeisiog & Elemeent amino

i bodi es, are_an odi es
abifl %dtBie, wHABR R Ablado Rk, PR PR SaPAbAARRGCS
adidlh¢<re(or debtlomﬁorfhmastm&uydmmcegncbmqﬁemmmﬁmﬁ@rSEQ ID NO:8 (or any

p ivi " an od
og {r}]ltg ﬁg%%j?egéenc% cflsctlj 38y herreln ﬁann}ée u%(}ﬁ‘ abs&fgn%gaﬁeé]ﬁ%)eggh?rﬁ Qﬁ
climigedkanitibodynari ﬂagnhleﬂshgb&le amiﬁcgoﬁsh’ﬁgtantlﬁnj' tlhfd @arﬁ@iﬁinﬁﬁﬂﬁi ant
uen and. vari.abl e. regj.on r amewoy
e R S SRR n S B AiiB8 e S e he P SEQ IR
M:E]R(cg theef gaerithlareduered tanisubaichy 10 stdrh@ d0ive Rdid fequéRB). By
rise a heavy chain fhat conprises a contiguous
s Re bl the e RetB: 4 ftan et herpigty eifigpoiation

coBta8t as@eteeMRBd Bypthe teabBAEs Héﬂaﬁﬁ IO R reB 8P d@Gdaded more than
reS|dues fromthe framework region of a_ human

ﬁ{ﬁpfbv&&? 1qngn éhe asga for anpptibody g frigwent gemprisingriifd ID NOS:28 or
2B RUEDRANS vaRtatiodHsbrOOBhdh thé RSty 19 e@c&rlne@thréenﬁ fire

f.ramewor k r:alon of a human anti y CDR-grafted
indepsnde timss- By thewhrsr) subsiantipiiskth spmd] epitene spetéinityi ibsdneant
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Ri echmann et al., Nature, 332:
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because these framework sequences affect the fol ding
of the antigen-binding portion of the donor anti body.
Ther ef ore, when donor, non-human CDR sequences are
grafted onto unaltered human franmework sequences, the
resulting CDRgrafted anti body can exhibit, in sone
cases, loss of binding avidity relative to the
ori gi nal non-human donor anti body. See, e.g.
Ri echmann et al., Nature, 332: 323-327 (1988) and
Ver hoeyen et al., Science, 239: 1534-1536 (1988).
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nouse) anti body as "low risk"”, "noderate risk", or

“high risk"™ residues. The classification is perforned
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substitution (e.g., for inm#nogenicity in hunans)
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approach, a recovery of binding avidity can be
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De- humani zi ng can include restoring residues fromthe
donor anti body's framework regions to the CDR grafted
anti body, thereby restoring proper folding. Simlar
"de- humani zati on" can be achieved by (i) including
portions of the "donor" framework region in the
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one of isotypes, I1gd, Ig&, 1g& or g&HA. As a
further exanple, the present antibodies or fragnents
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[0079] The Fc region can be nmutated, if desired, to
inhibit its ability to fix conplenent and bind the Fc

wo e@epost with high affinity. For murine |1 gG FRCT/US2006/024261
substitution of Ala residueﬁ for Gu 318, Lys 320, and
Lys 322 renders the protein dnable to direct ADCC.
Substitution of Gu for Leu 235 inhibits the ability
apd snenidiciy of epitnpe linding P dr legankile, reasptt of anrtibody @Hfragment may

ft 'ﬁm‘n( e oyg'lore cl’rlén% ansag‘xﬂlgcéc{y Ifragmixgggrl%gprﬁ%gsgne%rr ?nore of
ammmm s@gmte gﬁsrflqm NDS: &m%oraaeivkaha% ttﬁlb changk8 Qﬁlubo'cWﬁr
ogi st sone e iments, the
PR e s Sn st OF PR SaSo BT aRD g 60 apt Rinine
amjﬂlsfarte@ sEqueﬁ@sg I\Qifiaith 8 benftddally &Jsdui?hr%C:ﬁMﬁ hé zﬂE:hE Gr sphce
on is éﬂ to |ncrease t hehal li fe of

Vgrﬁ tso 8’bl’§‘a36 ronstRiciedyY Flaglsineay) be drRpryed rf‘i?ﬁh‘ile f or
caxap@idmg ﬂuhl%w%fd&ﬁbl@@'lé‘sEhécfdﬁmg%ﬁldaraﬂﬁltg Vakibifs Hﬁﬂéb‘{e&%
y Met hods for altering th

ala)%oa}eﬁ alpd IXO pgnqn@gp%agp clgaﬁgqsg@hghtggd/gr keavy chain
AapGeideghenss lﬂa R
el g o 5 5 P e

PAUVE Speses RyinggReqimbinant BNdetechnisuen dtetusly dcbgrise vamnts

4 n |
PR TR (LT, B e
nyrdeafide seamencradurivg Iﬂ%wrl@ahmfan phtifody rdspamyerent fordign antigen.
[deo)ﬁ(g];ga%n&ﬁ}??ﬂ%'ol pdéllrlcg anTB&ﬁesga%é g lé%m%}ngg‘gagpev egﬂay af’)so be
PIsPaTEd h)gmétagtrtﬁpﬂe teichniguets hEomxamble,ckymﬁds agdrelsingdsandy. be ilyoduced
riate.re he ant i bod

aﬂ%%hﬂetﬁﬁugﬁou%%?mﬁggé}g cgorda rre%lm% tE%{eﬁlg{} Tk RRts gmy%e
squesped e bindpetafatityifer HHgor farsadtheprogeety aRkdrhabi¥ly, amino acid

t a er n the mddle, e.qg., hy DNA
oo BNTED! sk 430 8 B oraEral i il s
ali%or hWE’&h&ﬁfﬂi&is aMr\nagle flaR@RPikaEgibhs) d e %@ﬁlﬁ%’ﬁmbodles
ers to the Fc region of an

m f)e screcne @n I%Hl 8%?4 Pé
A PeEtieacy ng YEome pHey actigity. | Ayeing agig ﬁ]tianiggs
ercosIpaNn Shebbﬁmﬁl@ ﬁmﬁﬂb%ﬂ%&b%tbh@m‘ arCIyR Vignges #5h Ralderel dnfifo
%p G no| eaﬁa [0082] A salvage receptor binding
acé{)ii 158 ﬁrﬁhq ] (éonaOfr"é’dﬁlRiﬁ PeAmataEipes of mipinnasids withby egiven
cam f1oh aCCORB SRiadbtes: thétidh, BB oMfibitia olfeéb%es?cfue%iﬁﬁaf aCPR to
ransferred to an anal ogous position o

ar e
naﬂc{%@a% may g@ Aspsed i whstitging apleatt enaitshiflue within shedtDRwith
alirgd. AbRR of &ZO(IDQSDGNBI Iﬁlmnélo%oslo&g 73, ?ﬁsﬁ&esm e Qgt%ptlmal

transferred. i1l nore preferred,
for bidine f9 B4 my @mb@le}waqu inprdehie determing la(nmré eptgnu,m of

sedfibntd @lsoaéﬁgorhﬁﬁ&ﬁfa% o5t e&etb%edf%iﬂtlﬁse%ntof At VI_'c'imrde 0 Drease

or nore than one suc reg
thwlg@@mmﬁéuyh ag (E]éRéﬁiot epanpils ntoaldéht é}ranm]DRE sé?jd@nces are nine
aTe) f e [ nd.tran
a ; e(g?%% grlengﬁz Lgﬁt gh%gl sg{i\l goets 111 an %{bﬂ \g ]ixgrs agorter an nine
refidgeg magitbe osgelzad o binlding toHL-1 ﬁlb& linsasiph o€ AlprépMate\dino acids to
1n&&%§ﬁﬁ éﬂpgﬁﬁgbg / 32478 whi ch describe Fc variants

eraction with the sal vage receptor.
[00690 83] Vavismtrnayralofbe rpe@mu &3 "Mt Shfffies" 08 G SRR heRly BRUIRD

ul t effector functiaon, such as
M Eud B S eaRef AR A sPekea Grhsyrmingan be
Potential mutations include insertion, deletion or
substitution of one or nore residues, including
substitution with al anine, a conservative
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[0085] IL-1/S Binding Anti body or Antibody Fragnent
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consi sts of the am no acid sequence of SEQ I D NO
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determ ning binding of IL-1 b to IL-I receptor type |
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addi tionally, when an I|L-1bbinding antibody or 1L-1/3
bi ndi ng fragnment substantially blocks IL-1/3 binding
to ILIRI, the IL- 1/3 binding to ILIRI is reduced by
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| east about 99.9999% alternatively substantially
identical to binding of the sanme concentrations of

wo eor/oie2end I LI R in the absence of the anti boPgT/082006/024261
fragnent. [0099] The presenf i nventi on enconpasses |L-
| bbi ndi ng anti bodi es or L-\ 1% bi ndi ng fragnments that
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be perforned, for exanple, using a Biacore(r)
instrunent for kinetic analysis of binding
interactions or by ELISA. In such an assay, the

anti body of unknown epitope specificity is eval uated
for its ability to conpete for binding against the
known conparator antibody (e.g., PBI| ). Conpetition
for binding to a particular epitope is determ ned by a
reduction in binding to the IL- 1]S epitope of at
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di scl osure. [00103] Furthernore, the IL-1 b antibodies

and fragnents of the present invention enconpass any
wo@Roowila2260r egoi ng am no aci d sequences of the PCTNB2006/024261

heavy chains with one or nore conservative

substitutions (e.g., 1, 2, 304, 5 6 7, 8 9 10,

11, 12, 13, 14, or 15 conservative substitutions). In

“Idolgiﬂ alﬁfoodmﬁarpmk rdgiadi isltsietigieninebeBalded RitHHReitha

s of an am no acid sequence that are
dggicjﬁ%ﬁiqes for conservative substitutions, and one can

[8e1pct Royatfirehcr disandomnalt aafibddios: REEAMAH REHRHIE @mﬁ@h ds

t hat efet 0 ative substltutlonsfor an

DR Eh S e OLE GRS eBS: the el L g tdsngntibody

Bhgi?@emgaslbmgegmmwrmtmwmou nclude the context in
rticular _amno acid substitution i s nmade,

U S mRBE bfhnes Shiihan epgineped mbe erinaate O, Ko [2E.

Ige,nmﬂaén sht#RdRE. ThB Presérd %@J&ﬁieycanadéd)faﬁsﬁcl% (tg@ kg‘%x 9fM, IgE,

chains with acidic or basic character und
%[I)rfé‘? )d?fd@%’&lan% EHCROMIPEIFEs2 kappe oclamhi light Pheadn. fer example,

hagh Mtibedy etolbatd £ IE@ hedy cﬂgﬁl%ﬂ d&ﬂfe& @IQ%'%GI‘E US4 i

for each other. As is known in

opeetiseimes IEGl Heee, 1ahB wolegd ds w@v@r@a@nwe,shmewhmmodles
om%rﬁéﬁ?s éah%oﬂb%éé%‘nlf | Rgav% Bl%ut?érﬁl erH?g%M' ysi ne and

I ni ne are nmuch c oser to eac bout- 10 and
g] t hdhe pepstit setitgiise ardafivapirten® oan 131 hnnlmrah;zbodgdsymm es

a%‘?’?%% Rk B8 0o B fes Bt SRR R BleRe b Gihres
WthFFétarfglllayu:fﬁlheoqcsrrmg @Qmiﬁm\dayamwa Iswriah @bxin)lms mbﬁlhndglkﬂﬁﬁn

ok 890085, TGRS T e SR
Suﬂe&mtibwﬁmw@mdﬂuwﬂ oy axymdtbmlembwden thb dit, @ty §d ADugh the use
of Bt it TR s Barsesiostit) o miche Bie Sruanishalin

repeg@ickdns bémtreghoed iwighl hurmas Vdgass @ ake hih@gehrGhABEEeS Sidh
i re that do not often

mconf rmat i ?n or s 51dar struct g
S ARt | 2 SEREP) Zerpibmattrad spmets ypemiation of e
hmamhge@hhﬁ antiGbd}efeny 10 UpSTAAl faRRha réduch 5@1@@@&?? Thi¥y

xﬁg}& A sub tlfLiwed for each other inclu but are

PAEY Wit ERIgtely imag seynceBnsi st i ng of gl utami ¢ and

[tmsp}ar t Ham@g la@taaodieb eangdls%% g@@éf&té&{hk&&h e iRRERYLARLAR Hf
yrﬁ BIn and try Ehan and Igr oup consi sting

phag fisaley ppfyhody 1Wéﬂesa %FHWW‘Q%@I atyl (k%’ibélM@l B{o@@zwm

aRyMBRK b1, (C99N591 NRL.IBISL, IBdkE] hbl%%hf)éﬁyt—&ﬁtaﬁ-ﬂgrﬁage%lgplay

sequence or correspondi ng nodifications t
m@ﬁ%??d?aﬁ"g %50 dpsbedrad mayrhe resdly prepaiad d.ibraries| i qodiaincn
digétkit POy Hn Ok
1f unﬂ(t:}?l orl11al nanwo'd?] #Jgﬂclgg @Emﬂhgél?%??gﬁlgg a%\éCang&agEn gts, that
mgy, b geresned spsinsiasrApbropyiate targdb oBliags dapldy hbxagmam}scompnse
é&s' I st ant |

P e e o R e R AP e steive
bl@ﬁa&a&m@mfﬁ-ﬂﬁs of IL | bbi ndi ng antl bodies or IL- 1/3

d shed b | i
10B781c% 1 P 0T B liEs SR RERIcR S AED oA 0t O BiRect
pagtionselat tianoti bivg! ILa)G tuh énstebd me trespensitie fol 8theDIuBGIYn& such ds

ea of ..t he, substitution, for exanple
ot AR RERIELE, B PR Eiet BT b roetn of 1bVeisa g eor
hydrophob|C|ty of the nolecule at the target site, or
(c) the bulk of the side chain. [00105]
Ant i gen-bi nding fragnents of an anti body i ncl ude
fragnents that retain the ability to specifically bind
to an antigen, generally by retaining the
anti gen-binding portion of the antibody. It is well
established that the antigen-binding function of an
anti body can be performed by fragnents of a
full-length anti body. Exanpl es of antigen-binding
portlons |nclude (|) a Fab fragnent mhich s a

o " \ n 721 1 ~1 N 1



portion of an antibody. The IL- 1/3 binding anti bodi es

and fragnents of the present invention al so enconpass
woreromed2ent or rmul tival ent, or nononeric or nMUPCT/IE200€024261

(e.g. tetraneric), CDR-derived binding domains with or

wi thout a scaffold (for exaﬁble, protein or

carbohydrate scaffolding). [00106] The present IL-1]S

réﬂimdm@nadgtehm@bmgleﬁlrentfoaa@ﬂmmeﬁd@ymb&emamcyaftoxaclty The

I er i noadhesi on nol ecul es, r med b coval ent or
an@w o o AR SRR Al A reiom A gt A 5 dgpy e of

rsbtyF@ mmﬁdangmga ©k., mgmeoxqgm;r 1D, Q%E IHS (4. Ig@pug@@ ng3 or

such i mmynoadhesi on ecul es include
155 4), pledh rIE pEAUPHenOTCBT R b GPBRTIIRE HEKIE!AE! PEOR, FHgenDnding
cORpMnAB bRGY kR ekitinRidy AN anBpitdfe taL h s@tbage tdBPR1 ¢ 13 label
AntE| bodi es and Hybr |ydorms 6: 8 (M %e and guse gt% peps
neajaly Erdiagpesiic @upirificatien Epospie pt 3 @éotgpﬁa mpicty gush Fﬁ hal
ARbMBLEG 4 di3e tag to nmake bivalent and biotinylated
sckv nol ecul es (Kipriyanov, S. M, et al 1994) Mol
[905%61in 0| The Tonstap b S @hen prpgent @ﬂthegream alﬁtrb@émm agments

"
o B s Bk £ PR HABRLEA B A BloRHoteably
ofl 8w or typedviisesae the.comtast part efth lamtan dight dbaimdnayded theikams type

PG SHTETRE . S5 Rl S8 e SRR 8 P o« o

[00Y8] pr é&emnatts nlsv awiido antillogios enftapmpatsoiprizinga awtifiod 8y region,

dAb) . f War d . al 341:..544-546.,. .
550 W BRTRE RS i om i aishl o St b ot g gt o
aanitd-typelF ercgnd The e@ﬁaflm’csfeg;bn hlae bp desi@ed, relatetb heomparsite

enconpass .di aho bi val ent ant| podi | es

R CUPHOHAR S B b PRERad 25 i B P PGP e o8 steatzs o

l&sediaffinipUt using a Ilnker that is too short to all ow
pairing between the t domai n same chain,

l{“??ré} eb %6?@@%%%@8&@&&71@1@&%3@? graﬁ%ﬁ@%r@ﬁaf gryprise

a0 sRidESF Qb giah OF R iok Rebr® tARALrSIN f@dchﬂﬂl bv\@ynmhb g@lppepudes

bi nding sites (see e. 9 EP. 404, 097; WO 93/1

hoppfopgy to die 15§ C-torpmal demarm thatdsiprodiged @@alealzg@st@m IgG.
I %@ %3 ha@d"l‘ﬁoP@thtaalfe@It o?&ppr&tirh&’c@lty l50 &D21n thd grbaeht lt?tﬁ)odles and

D abodi es can bi speCific or nobnospeci f
f{a@@wg] anpyire |F|916m130a@|bﬁ dB3dg 010ty Dlerdi-bis cabracing agmsmlg
ae&m&h )5 efcalithé G kh20 aah%&[ @&%%mac%épt;dw 95 fathB Q«':tﬂflty is
ant 1 body fragments (scFv hat bind to
I@tmwﬂ@eﬁpnﬂ§égﬁaﬁdaﬁﬁﬂbody heavy chain varlable regi on
0 I
) oo EeFastin QO riual Bl MO L BF i cqppptoment
ané jing thelfedeeiptor Wit i ghofiGaity. earmatbiedg@ @ gi substitttpgef Bér
1%?(1369%&3112 é@é, %%/ 3500 L4 ﬁyssgbgg&va S %ﬂa p%otemellm?‘tﬁe Pdfrebiincc.
Sahstitgionef Ginfolr Lem QB fallnﬁlbﬂs MEe abiig c[f mheqirotbiﬁeo bmd the Fc receptor

car.baxy..t r nal end. Alternat conmpri se
SRR L Vet B e Co TR I ek o O S o g Som e
ab] 19heTIamhnglobRt T 1Nal 2206 BiEkitct gl Moo That[ﬁqﬂlahkgbglﬁttze
1?@? domai ns of the Fv fragnment, VL and VH, are coded

by separate genes, they can be joined, using

[068DpThiTR3sthe BRRbIRESnts, e Reseiiiinfagtibddids o k@Fmdnbadre provided with
enag%fs themto be nmade as a Single protein chain in

GHfEoRIPn FREFC G EGY SREUTHRE FC 1egiop & RPSHEFbIPARarase the
nol ecul es (known as single chain Fv (scFv); see e.g.,
Bird et al. (1988) Science 242:423-426; and Huston et
al . (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883).
[00109] An scFv may optionally further conprise a
pol ypepti de |inker between the heavy chain variable
region and the light chain variable region. Such
pol ypeptide |inkers generally conprise between 1 and
50 amino acids, alternatively between 3 and 12 am no
acids, alternatively 2 amno acids. An exanple of a
Ilnker peptlde for Ilnklng heavy and Ilght chains in

g o o " o = . o o R -



[00110] The IL-1 Shinding antibodi es and fragnents of

the present invention al so enconpass heavy chain
wa@ndorioatses ( HCAb). Exceptions to the H L2 strRCT/US®O@H24261

conventional antibodies occzé in sone isotypes of the

I mmunogl obulins found in ca %ids(canels, dronmedari es

and ||l amas; Haners-Casterman et al, 1993 Nature 363:

hal§ )i feNgf iyeeamtibodyalr frag@es ida bivbuigicaBinwlroni2eh : fordekanple, the serum

DRI T IR e P 1 e s ey Bleving o orgin

Katurfe R’é?dgldlﬁ(&' -afi3gG 280 Bre deamtibedin 1A, PalddD 8o Ry, 993,258t .
Ik A TR e e

al (ﬂéﬁeo ﬁfcreemtswéﬂuﬁﬁ&ﬂﬁlllfe,rfﬁﬂé«j@fnbléﬂaddl@QQ@ecule_s such as PEG or

54 39- 47 These anti bodi es. can
patiEeR o Eh B RO SHAG P9 PR EeRs forfg bRy fragments
hﬁﬁMyase It HalMiE. | ailsendy@Qo®B achifvel R exlalBREDLY Hl@%bt‘aﬂ@{ ofa
antlbodles are diners. of heayy chains only (referred
falvage m"ﬁ@ ‘Sﬂ%?lﬂtoaiﬁ iobe P@g"’dbﬁ AgIRRDALPsE.) by mutation of the

i nﬂfrﬁteﬂ@éﬁdn lrﬁtﬁé@nt%ﬂ@Pﬁhgﬁ%E 8t Wfind rﬁfn%%ﬁé%ntl)ﬁl% oh peptide

ng anti bodi es and fragnment's na
Rathas sdhasiugeddnie aph%ﬁdy@a@@mtlat:@meyer@ onéh the rrncldle /g3 by DNA

E%ef)ﬁéf@dyﬁ{h@sm) Q%VMte?ﬁb%bﬁ% ?GIBIL a?ﬂ{sﬁczl rvgb%/ 33y 7%) ?%&a@? Peceptor

and dévoi d of rodu
Blﬁfhﬁﬁ pRitape refeis t@@mwomféhq Breregiom ptin ﬁgﬁchwlck@@ (eamleg@;, IgG,,

SR T P P R RS et LD Bl By o B

mblsawle.95 kDa i nstead of the about 160 kDa nol ecul ar

ht qf ti bodj Th di
s Rl B R Db AR A oS ekt ony She or
aoresinting acdd tesidugsefomt orecbritwo RepAbitd Roalodhiaft dré) gakisSdtretl e

L AR O ey Yol B e kgl e e

telsuéuetsefmyem itwo Biobd Gtk BSdonsais aeBhhdiBEed SHB M RSptRrdS, the

RiPRARIREY s CFo Saal et By r?‘a'xmé%?‘%” (558 S0d Ganstrred t
@emenac:ﬁd 6rr\ame@nm1 SifhieYe ZRE oflé SUER edioh, 8Sthe esblPed in
n1crob Agent s enot her 45:

th e
bl ‘%‘66111}01% 15 1 nrfgon? BE S domsin srébeniorsgiop eu traforred
tSItlitC@L tepen bt vs Eegﬁﬁn&lﬂm og&gﬁhﬁboﬁ%gmérﬁ m&tmte%naﬁonal

| iced_out during groce55|n due to | os

%P?aé‘@n%‘éfr%%%‘l?él §ﬁl<bWé? 96/324(18 whighidassribe Honariants @uiieiri s

inforR b ah helsalvhbAedpRy. the hinge region, the CH2 and

t he CH domai ns ( uyen et al, Ml. | mmunol . 36: 515- 524

(09839 0) : Minisipy efrewtiucy withinde rcsyton binding sB6: @8 1cbalL in altered

e(f?e%t%?hl)nctl&?%h'agalym ABeer tr%‘i’d@’acﬁ@ %p&lﬂgg’d l){gllft l%ﬁzggéz figl
| g&3 constant regi ons That Cont Shd

TCMBUQI@ weplutls izsadionadsletian QHubstUmmnmf @hﬁmansre ﬁi‘aﬁtues“ irtudetg

PSRt whl PRk aoh o BrtHLe hr e, o

replacsnEnt witleg Gmspdlﬂtngcamiﬂicﬁacnsrehdﬁm theGhine pédiZorafish S ferent

AP (S PRt Tenh PPt AR Snonihotes Tafa rowie o e

m)@mbm) Fonexakipdrhit hz(shﬂern&p{n%]tﬂaz}nuﬁtﬁ@ SLegBritd 8 altedRidoSition

fli ant.i.gen-bi ndi n
r epe g}éﬁr gmh%lgf m&a&pﬁg%ﬂ%?g@ﬁnﬁé%%%dsﬁﬂéﬁp P@&%@“ ofa
is reviewed in Nguyen et al. Adv. I|nmunol 79:261-296
(2001) and Nguyen et al, Imunogenetics 54:39-47
(2002). Sharks, including the nurse shark, display
simlar antigen receptor-containing single nononeric
V-domains. lrving et al, J . Imunol. Methods
248: 31-45 (2001); Roux et al, Proc. Natl. Acad. Sci.
USA 95:11804 (1998). [00113] VHHS conprise snal
i ntact antigen-binding fragnents (for exanple,
fragments that are about 15 kDa, 118-136 residues).
Canelld VHH donalns have been found to blnd to antlgen

Y Y L ~ o,



framework residues are altered to be nore VHHIi ke.

(See, for exanple, Reichman et al, J Imrunol Methods
wa289/00281: 25-38.) VHHS carry am no aci d substPCTIUSING024261

that make them nore hydrophijc and prevent prol onged

interaction with BiP (I rmunog:f obul i n heavychain

bi nding protein), which nornmally binds to the H chain

homogeeedtn dotfilodg s eveRet bxterdiny sef) hatilife agd foglrehingtiang

@‘é%@ﬁ@‘l’ dé’fn%?”%?g lt%%@{lgpaci&egéggﬁgé%%a q% %zg,ir}\?i?/t}inmunol. 30:105-

8el®ogLion fromthe ER is inproved. [00114] Functi onal

na e qbt ai ne rot eol yti c cl eavage of HCAD
S el AT or 2B b SRt e SE Avepiion does o
geseadt Wtialy ¢:@det Sthe thalllj- 18TUY: Q6 ia iR ﬂréjsﬁﬁttea;ﬁﬁﬂﬂdiiéggnd

'h_n recon‘g} n%&t VHHS, or fr.om naive or synthetic

PERCS Reterabiyde ngk defecinbly biaditodhtlidgen specificity may

al so be obtai ned through phage display nethodol ogy.

Usi ng VHHS in phage display is much sinpler and nore

B0B%Ici eMk-16 ng4ntibodyarAnsibodg Fyagmetitnce only one

fposg n_Rgaeisy iahen LANEHiADGE SMRAATEE Lok ARG Nufh as an
u yfder mans,

nctional antjigen-binding fragment.
Bitigebindipg or vatiably reg@d@pof(thkop eyt angtherdyr dirainples ofdntibédgBRgments

e Bt 3 8 A O el

yuihedsamplaeplen (e igh sdfiviisnittispersific entivelly fragreanssucinad ispeaifie,

BSRBHERRIAR s B g bR S Gt koAb dREatie ay
metitrdits; dlatifgreasrindn antibeties; tybalid ok Bibbdits iBRbydies;

A SR g B B R
inmmnoglobilit fnsids pidéns3danddhiz¢ PARIbY diesRvViE saENidE: sRibNieaRdd

selectiagn h the patential t enerate and di spl ay
TAoyE" Pﬁ?lﬁ?eé’ﬁa%sstg’(“i%%o ar?tﬁl’[’%i%%‘}enﬁ her embodi nents
008X deTh&ikkvdniike probldeca BS1DNAGhRARBo&SANAB tileng fragment
tgr ogtﬁzss of cg{g&l ion, by nodi ¥| ng .non- Canel i dae

cregh FoppPyEing r{b\s}’&&@,- fig 1 iliptieies ther@ivo agid segrqnce gf SHQID
INOLY.EPrefeRdlY, BReGHEAd oP hinfh L9 cd ' i

r :% aci r??wresi dués dgn t heO%féa%?%dr%c%?p@ggh%g?ﬁw%dlSF?(ugnce
HEEGRAS: thepdpyraReRRRIVtgmpHEes fisranisvaibeguanepiof SEQ ID
Noagsen) 5 NOasRIHE NG | SRIIBROE 7, HAEJ ﬁ%ﬁé? k.yA&E'tgﬁfes of

cte i bl

based on the human framework, are expe to ex
the Hventionylsp saruemepriserihg rmitassowgeenahei SEQIE NDs {2 pefEQ D

NOVB, LR ﬁcﬁ&%iﬁ%&pﬁ@smg‘fﬁ fcliing) KEORDNEG RS A6t the
have signi ficant advantages for therapeutic ’
appedycaentdiedy iBamens somprissk 2 liEERBaih etiiable38inR 8t 2BAvy chain

g e Rl i 0 05515 e o
HHUIIRNE, B tegncatralses themminolacid Meduenatsof SBQ: IDENGS: 4-8,929))5, or

03417 ! ariety of expressi.on systens ar

e T L A Bl e EBIPR PR EH S By of o
dongitsiofi thgarkimb atid agmendessf SEQAD, Nend MudsiFor HQMmpRX BBMLEs chain
SHRr %ﬁglﬁﬁn systens of .both ﬁ)r okgr yoti ¢ and eukaryotic
Origin ey “BETHEER PaPSteRET Ay ob-& copsist g Beitetp ghid spquence
A SEQIDAYOS 9, SGOEMt NOANH oASEQRDAYO:f1US IAMY RERLE] 8%n antibody or
Pgﬁéy ul ar Ity advant a%gqus arge expressi on (;g{st ens t hat

B ARt 8y AP CBYD VaiAhl TaRBR At 2 aptibegdytar Beihpdy fragment

fragnents into the culture nmedium [00118] Production
of bispecific Fab-scFv ("bibody") and trispecific

Fab- (scFv)(2) ("tribody") are described in Schoonjans
et al. (J I'munol 165:7050-57, 2000) and Wl Il ens et
al. (J ChromatogrB Anal yt Technol Bi oned Life Sd.

786: 161 -76, 2003). For bibodies or tribodies, a scFkv
nmol ecule is fused to one or both of the VL-CL (L) and
VHCH (Fd) chains, e.g., to produce a tribody two
scFvs are fused to CGtermof Fab while in a bi body one
scFv is fused to C-termof Fab. A "m ni body"

L g - a ~ N e e - o 'L

o s R



9:101-108, 1990; Col by et al, Proc Natl Acad Sci US A

101:17616-21, 2004). Intrabodies, which conprise cel
wa@k@nab22sequences which retain the anti body coPGI/D8NG6/024261

in intracellular regions, X be produced as descri bed

in Mashilkar et al [EMBO J 4%: 1542- 51, 1995) and

Wheeler et al. (FASEBJ. 17:1733-5. 2003). Transbodi es

thaecangirisesp esnyizalekseandl fyloddir eSnsists offtieCimigo ﬂﬁ@&e@héhce of SEQ ID

VP Pa61 S0 MpERT (2 69 ThNGiaser SEolbmbaidal - {ved.

[QOB&]t hegas 1nv614hoil pidide8 an A0OSDindih P @diZdly §H8 - M—bméi{lg’ﬁagment
antlb i es_and fragnents of ,the present

ek PRl b o e E D G BRs pRo gy theamimsacit

thﬁdicB@oﬁBE@lHlNOWLﬂ}Qﬂ ba t&vtbfnatﬁe%%&rbfﬂ{e%ﬁhmclé&%ﬁénfcé 6f

rotein. These construct S are si ng e-chai n
éﬂ@%@{ﬁ 1de53: 2brigrar Ry aliernatiyely the #ainp gcid svaaewes of SEQJD NO:
17) 1B PPN @8 hiehitively Mlﬂéadﬂ@%ﬁéﬁé ¥f él@Q @@NO’ ¥ 19 ;&%810 or

antlbody ef fector functions
Ytegatipely theranppgicid searense Qfﬁmms@g@, hmr lwmmmvely the

Bubb Ia&atsé@em%%%ﬁé 3992 OI[IQO]l'chalghﬁle ahu&lg Fh ol

anti bodi es and fragnments of I nv
Ergremmbeayaprisputigh ahnds variable Graiorp preﬁmlﬁy @Wlsn@}of lﬂe amino acid

| \ e
LORELER] SN, SRR, LKL L SR S, o
praferrnd antibedy ponmaised My it erinble rd@RI @mpasing dfetantifo #id

%%&%@% oP@% %%n& hfﬁ Palaﬁar&% earﬁglg%% rﬁéé/s?ng tLe amino acid

$eqmppofw@lmh@ (DIDR(S) noncoval ent | y The CDRs

O08S 77 E8 G EoR aRT b iee 5L TR bt 14 binding

fmgmthnn@lelanf admmhmg of6f the AGIAE A¢i8 sefuelddSoPIES BNNO: 28.
tlbod m m¢cs conprising

n n 0 n
R R Bl 57 SRR Rt Pl e St eshencos of
SEQHNINO: Q7. nol ecul ar scaffold (such as a protein or

rate scaffold) Protei ns haV|ﬂg relatively

oh
9T o et et stk ol s e ALyLS binding
fiphent @&ebﬂzoﬁﬁ)n@ihg’tc@hﬁst§€s§&fu@il}d§f oﬂﬁ)}ﬂmp@ oFl§] I]9§\IO 29,

é%§%$gls for. the eS|%£ of anti body m m cs. These
b the apijhndy g1 prjibe fr%ﬁmﬁnbwmsewwsts@gseomlym @h
R st FERE Bhfiolafid$BGfehdd & SBD 1HAGE 041 %%Pﬁ%%n%g d]%taln}qﬁ]d acid

and such sequence randoni zation IS often carri

FHrHFoAER I BPa?1.83 opB3.r altashatively tleramyih adid slséncedf SEQ ID
OGRS, PRY.Xy SB &b (ﬂf orfaffibdd 2%‘1?Jnm§um r%’%t antqq].lmseé/ a light

mmc _can conprise a c ’meric n
BrigdRHYIpisEipp epmpdEngengiof glealmlmqdeghambe:sl dfISEQ I0eNO: 27

R P BT e SER IS0 SRR 88,1 Brsmo

IBNQbddy i nserted into each of the |oops and

BRSPS BELER, SELAN) it R0 i

emroplelryransbmiﬁe‘s@lf ds ilnayvitior) @AthBEQRASE doﬁé@ﬁor@lﬂb ahtidobRs referred

otein n roperties. (Tramontano et
BhabG SR ABRE aieh MlsoRelqoRBS b 8B acm e Bessts
ABS. WBS Blaﬁdi ABZEiQeeillﬁﬁcesl"&&@h vafREosoat, %bﬁ@a&@‘é@)@%ﬁ@&
; %ﬁb morks d have been used to
¥ dﬁ?%‘gn ORRSSF BHEOleaositians cap e ara;ve@f t eN@dlaated
al , Nat Blotechnol 15: 772, 1997; Nord et al, Protein
Eng. 8: 601, 1995), | oops betmeen al pha helices in
al pha helix bundles (Ku and Schultz, Proc. Natl. Acad.
Sci. USA 92:6552,1995), and | oops constrai ned by
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BEda STTRPROR br PR st oy U3 R RLAL wBATEe otrr

Gk e icids SR eahstifutdl foesach biher. tOtkerlposips odrhing paids Exeruontly

strain), hybrid onbi hation of dif.ferent

P L b o SRR, bl Sl e ARGHERSER o

SREHAH SRBasPATi€ i)tk duy chtiiving ofiplienylngint dy®@sine, and

I mmunogl obul i n expressio . Sou%Pes.of ec&.or11 osine

EBPIBRRETS OB R T GRS P OR 5 BRI yrosine.

QoA S By rAdkingRhécRiiaé Mogificatidve o tbimine acidgequesdrior of

any plant, provided that the copponents are fun%Li%nah.

correspondiingapodifications to Srecaeasiing Fusleotidrst o Srp PR i Pypnding

L%éi%}:] of Y10 hiddiR ﬁﬁ%rﬁéﬁé HlaS AbiroR b 5f] @eted] fasRtristics

upon the type of %os cell being used for exgre55|on.

Bymilsate théscex thepskemplatyantbqdigs andfragragats dselqsehhersippincgrast,

EL{%?HEQ rﬁ’c@ﬁ%@%ﬁ £sRh ?r/%%ﬁcti%’al 4303 BSmicNOWaEREHARE of IL-18 binding
I ol abs, ever?y, SS

.) I's useful %or nost | o
@ndbrdieg at 11y 65 biading fragmenis ey beacrourlisbed by selectingpbeiutgpns that
pol yoma, adenovirus, vesicular stomatitus virus (VSV)
or papillomaviruses (such as HPV or BPV) are useful
for cloning vectors in mamalian cells. Cenerally, the
origin of replication conmponent is not needed for
manmal i an expression vectors (for exanple, the SV40
originis often used because it contains the early
pronoter). [00148] A transcription term nation
sequence is typically located 3" of the end of a
pol ypepti de coding regi ons and serves to termnate
transcription. Transcription term nation sequences in

e - s Y o - o ~ o~



[00149] A sel ectable marker gene el enent encodes a
protein necessary for the survival and growth of a
whoay/oerbi grown in a selective cul ture nedi unPCTypi006H24261
sel ecti on marker genes encogg proteins that (a) confer
resi stance to antibiotics or-other toxins, e.g.,
anpicillin, tetracycline, or kanamycin for prokaryotic
dﬁﬁb‘i Eigﬁifﬁ:czlnﬁly i iheireefoq |o|ii heaitaining Of) tieptiuctugar it rasleduéss  of
the cell; or (c) supply critical nutrients & :
bakPRBITE RO AR cRe T Z i rod Pl BpRE] sqpfogmation
(W%ﬁé_(ﬁ{aé%e_&ﬁ BydiBShokRNABY Gib Mol sleat Ma tagaysite or (chée bulk of the
ampicilTin resistance gene, and the tetracycline
sideshadbance gene. A neonycin resistance gene may al so
(055 € hfti3En-BRHRSE thia SR ertfo Qi EBIY tihtudeiTeh giishia Eypotelain the
host cel[s.£0015 her sel ection genes W%X
abiitwieppecifeaily bind dhan atisemh eqperally by reigedieqy
o’%‘fﬁ%lah{iﬁ&igt QD whi e RaUISRLIEES (WA SndfREse MALKIN ABR ahtibody can
greater enang tor the production _of a protein_ .
bemetfored by Geggensoets fifldenath andibadye BxymplesafdHERI R HE
ﬁog%ngg{cmﬁ?gg?? gggl%x%g %ﬁ?&' V8 nRBENRIAt firgen®Eonsisting of the VL,

reconbi nan nples of sel ectable markers for
Vi e b da@H t dothaing; Gl e Jiflaguienss whigh & arbivalrot HagnbHrR)
and .t.hym din ' e ; iBh: BN aFd
SPErprd Rt B b rbas Pt B el iy M CEPRIRD
fragamestoltiomistis WHend GHY deyinadip e & fragmerfrwhicheis gig VL and VH
I rtue.of. the marker .or [ e e [
it e AL AR BE Db D R TR LRL gt PELES St
n dan-seey) ohich ansVHdowhing ndt (v ac croladadtcomplemenigfity determining

sel ection nt. in the.mediumis ' _
eHEp &é‘?ﬁ) eﬁ’gﬂq‘i‘] &haflbaréi‘ﬁ%cflf’sf Feary one o?‘ gs%%f‘ﬁiﬂ%éﬁ gﬁég e : ect ggﬂn
Wedies féitdod banBdkbddharheanci@dasdiagantibedipsSind ftapipeny ofthe present
fragnent. As a result, increﬁfqd quantities of ﬁﬁhxm(e
IFYRITBR A0 SRCSTEYTI CHBSYAE OF MBIV RIAY ARIIoMCEE “DRA &
HERMAGL), DR dbPRATmdRigiiths Siither Wsthornacatdly (for eseple,
for initiating nRNA translation. For exanple, such a
Bptein orgadpbydiate affoldmehy a Shi ne- Dal garno sequence
(0B gyt ar YR 5:83en il - B3 BRBRAKHBEUEY Grragidkia ina9 be part ofldierger
element is tyPlcaIIy | ocated 3" to the géonnte[ an 5'
imgnuieedhesian rgleselgy Soraed 8Y coYEThe RPRERYIR apsgeiglon ot the

i . JRMBR GHRE BRI drpeptaich Bkadples of
?ﬁB§§%$§§FV¥Q§0§§F3ﬁg§?%e (havingBa hi | h%AﬁG Qontegt).
ehym@higadhdSiingaaleryles inglisa sessofiths dreplaBidIn (QEsegipn iymake a
BRGNS cﬁ‘t) ln%@c&l@ g&%ﬁ L2394 | SoAnt(D&esh BGfhak infiodiRlReds
CEPIPSTTh above and Used i n A prokaryotic vector. _
HoB®R]as A9 dateamd use ofi qmtaine resedvacrroerkeranpplide and @ -tegninal
di-rect..secret i I ' ' M., et
R BloROEE Bl R et R o RERI R (S AT (FRRUREES,
al. Aob4)adplt Imteuied.dilnNg47-603DnAntiadips sidfirgimests goanauag
have been. i dentified .and.n Y .
Pﬁ@“M%gva@FWﬂ%¥-8°¥8F‘%%%%é&%ﬁ%ﬁskgﬁiﬁgﬂgﬁﬁﬁgquen%Sm“¢m&
BRJesEeheh B InOPROSre( Aiden dindingpodions krgpmplete domains or pairs of
het er ol ogous to a nucleic acid sequence encodi ng the
pPaklele doRaNEy br essed (such as antibody or antigen
Ri0ae71Ng The AYNB Binjfling AntitRides ahdfainsens (ftial prasesflisvengon also

sel ected shoul d be one that | ecaogni zed
pRoEwas R ahbedy <Bf§\b>aftw§ffﬁﬁ‘éﬁ“f§&§%f %Eaéégyw%@? PREIRSL7E)
cell. For prokaryotic host cells that do not recognize
and process a native antibody signal sequence, the
signal sequence is substituted by a prokaryotic signa
sequence sel ected, for exanple, fromthe group of the
al kal i ne phosphat ase, penicillinase, or heat-stable
enterotoxin Il |eaders. For yeast secretion, a native
anti body signal sequence nay be substituted by the
yeast invertase, alpha factor, or acid phosphatase

| eaders. In manmaliancell expression the native signa
sequence is generally satisfactory, although other

1ggne—bi1l4§igg portion
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prosequences, which also may affect glycosylation. The

final antibody or fragnment may have, in the - 1
w@oa7odnel (rel ative to the first am no aci d of P€TES2006/024261

mat ure protein) one or nore ditional am no acids

i nci dent to expression, which may not have been

totally renoved. For exanple, the final antibody or

by eendist ohy Vhdomaion #holL-t Moinding aditediesl arfckiimgdaehts of the present

%%?@ro%a 5 e‘fi{: %gﬁab%:d eg %rﬁ?i‘}éi%glp %Pgﬂ)g 18 al?/lgwhg(l}-}} dn\ys )Pmams

m&@ubnesseﬁ] oma sﬂnglg Ipblyyemldel cleadd, édt dstgra lkert thﬂ mllfeos |slicedto allow for

AP R S PRl 5 SRR TRl Sl Bl

exth cempletntugcioniths Of drdotiey fhafdrldyerea6ing Béduntig@l Iﬁﬂd&ﬂ@ﬁltes (see

FitnEdoe BT BB B 1O blene o Pla? el e D B0 g sass.

09930l P Ajak eI Jl $r-@drr@nt 19 EN118, neb4ngDfabadiBEddh be Bishévgfic &
native ?r het er ol ogous pronDter may be used dependi ng

PREOMBS®cel | used for expression and the yield
081ed.Thi ﬂﬂi@@ﬂldlﬁ ehfto81cS aﬁ@ﬁag%&ﬁts‘@ftﬂ% pRdsOk 3N Rtiditalso

osts include the %eta | act amase and | act ose pronoter

S3romeAss singleripinatipasly Spsaments 5oF Y that PimddpHahs. (4R poFv comprises
BY AIBb&Y he%;&,s L vaafagle Ry (Q/HPBIfé?%?fﬁ&eﬁ Wedh am&pﬁ é‘h@gham

pronot er her known bacteri onoters are a

gwbkw@on e the@é’cfb%hﬁ?@é chearyearip lemegwmndéhpeleght eliéh variable
]?e@ﬁ)‘ﬁ ﬁ)@&hé}%r Iiﬂdgfi‘&lﬁﬁ gﬁﬁfng @gp t!ﬂhltcdu?dsciL 6} Ign scF n%ag

sequence(s) USIng ers or apters as es re

gftmr isg ar boEgiPe o tbmalsllrlt)@@“mu{al)@!ﬂ&?l]l a %Gﬂglbleﬂsihef mrbcmseermmal
ﬁh%ﬁ@ﬁ%gf | p[og
ancer A e f nt I elgeuas& tlé 1% temtuna enﬁ and a Vy

wgmmat élﬁsarbm-tea’mlnd eod. oﬁm}amoré aflthonm thd tlvxh; dvarimlof the Fv

t hose. obt ai ned
AT
feomhbmxntvnelthaﬁs, bydepatiéticUmkérsha BnaesAlten \elmitile 43 a single

G R U 1 T L R -

mﬁglw}afrﬁm(bmvt) ;SedTe.aNBM eLig. (4@88() S}s&é@ae 24@r4lzwz<is uhd ARben et
n rs. n

OB Re: el Read iy O S Re B AsRal er o “and the- aci 1 n

Po0omt eAn[sOB8AA8)] opfddilly fRdr chhpiRlaglofpihtide hmﬁcﬁ%eg@een the

used for exgre55|n t he sel ective bindi'ng agents of

heaey Pl TariaBls Tegien dddhe lighi chpinsvagiable regien: Sachirolypepiide linkers
%é\t{éﬁll? %ﬂl 1&%@%@1?'1 ah Y Sflind gﬁ&@ Qllte?ﬁatﬁ@g LERAR 9 Iand 12 amino
ture 04-310, 1981); the CW pronoter;
ifﬁ@ﬁnﬁfeé?atle@ﬁ?@wcmﬁ Amexagiplq er@dmlkérrmph@l for blpi@m hegty and
éh !
ﬁflﬁgﬂzcmﬁzgé%ﬂ%‘%ﬁlﬁﬁ. Sl P10, 5% ek v
IcH NQl 3 (qtbgleyamplps)@ommc pne ox@zate tagdem relp@@s ¢ thig 8equence (for

SAr2L o Rt Ky SRR -t o

EQEWEtOEQBEﬂmhpBokaryotlc expressi on vectors such as

et t Villa-Kaparoff, et al.,

r ocokf ?t‘?aﬁ‘ g(%n% n%goée§n5§ éag’?]gms §g§ PR 1 nvf%*f%l)a,lso
grcompass heayy phﬂmﬂt&md(e@&ﬁé@ﬁi) E&tepdibus t6 HRFB) , stichge of
S BERAB ag ™ i e e B bl BRRE B g n camelics
regi ons, which exhibit tissue specificity and have
been utilized in transgenic aninmals: the el astase |
gene control region which is active in pancreatic
acinar cells (Swift et al. (1984), Cell 38: 639-46;
Onitz et al. (1986), Cold Spring Harbor Synp. Quant.
Bi ol . 50: 399-409; MacDonald (1987), Hepatol ogy 7:
425-515); the insulin gene control region which is
active in pancreatic beta cells (Hanahan (1985),

Nat ure 315: 115-22); the inmunogl obulin gene contro
reglon which is actlve in Iynph0|d ceIIs (C}osschedl

I A PN AN N OA ™ =~ A o o, I A PN ™\




Devel. 1: 161-71); the beta-gl obin gene control region

which is active in nyeloid cells (Mgramet al.
woladgoanez26B815 338- 340, 1985; Kollias et al. (198B6)/pS10eé/24261

46: 89-94); the nmyelin basic protein gene contro

region which is active in o??godendrocyte cells in the

brain (Readhead et al. (1987), Cell, 48: 703-12); the
(ARSI éﬁro{nbéﬁﬂes eliBlidias; genaes-Cadtdrinah emg 1998 Mktine365:9146;

NEBBG) ol A Lo gBhgORh & P aeeaR s O e

15108 Jl@%omownﬁﬁe bsraqtirdeabdrp eztdaezvhwmmmmsw%

son et 986) Science 234: An
Renh atrﬂ£e399§é’qere & §, S USAs®Y £ 5394} ﬁPg tﬁ%SR?&E‘?’E??&}‘

ofr, ae? 61, MERARCHHa R dnBBodidd i BERENTRE] &caB@&ﬁevSl@‘ublﬁry

eral enhancer sequences avai | abl e from mammal |

oA 0Rh BNEREeRAcs HHOb Pt o The ASUOSP B PRETeALY form
i I
af ﬁg%‘g‘ﬁ@q g)fr?sg \r%nﬁr% (ﬁlﬂ%e'a%séﬂaiﬂ'\)anaﬂ_h( gfo’i\ 1nythatfﬂl€é§@ﬂﬁ6uonal

vI'rus ‘w |

astilivdies ere, dimers of heayyrelapiisonlyr (mfelé%‘i‘rtp 98 ﬁ%‘ﬁfb‘t}@}n aétﬁh%‘ise pr
%@gxﬁg‘%' ¥\%cr;n%d glﬁas%%x%r 13Rthe RSP RY 'plhﬁt?nt?ﬂ NBRGERIE aﬁﬁl?odws and

ements for ‘the activation of
f&ginaﬂty may be heavymhaen sntibpdied GUT Athat spegificalishbing tor Il Hee

eégrp d?‘}'ygc alct’l oag cy ecsttl(l)at ar%ta G sp 8?[';;13' a?x@ dgwlc%fi I%ht {i d-& R

regil on, cate
paocﬁlbédabysamrﬁﬂ@aﬁ thdﬂ genpe dmmtlefae w{}mmjiﬁc:ll}deVe@md& sirdnogdaries and

expr n cleic
1]&%&% : %Ce\ﬁlflqrﬁla% gtcc? et\fdlire g%élg Pl%@ Vﬁ](l}zgg I?agﬁ aﬁqgéetcular
vﬁ‘e@%ﬁt 8f a@ugsbs M%Jihﬁtéeﬁi dfmhbl abg? 160 lkDelmo&tcugr wpighl df comERignal
an Cc n I en a €go.
IE@SP i Og&ﬁ%&é’ \ gﬁ )9°nsll_ org% |of gxe h&vy-— a1’)n Vanﬁx}iﬁgmams,
JERR YLt to N@Qhéﬁ@ﬁlsﬁy‘}éﬁsﬁ the Gt {dnkhaitionging;. M@tchﬁh}a,ns etal,].

l‘glglfﬁ?gogn\,\{?d@‘]igl(lg% Q@%g)c {the \’/\eI]ZI gtdgglt@ec theg}%%‘ﬁaﬁ:lﬁﬁxadn 1‘?}8?,% is
sgﬂlghﬁlesattefe%d o MEREHoEY EEoHez RAhniZa 81 BTNl Research 64:2853-

L, Grand Island, N.Y. % [00162] Addi tiona
qaoaww é nwbpéy Ebrmpyanaycde gepgite FfenwatlmmumZ? gropgdary as

ROHB R c&lr?cﬁ B &S (Mtz;ﬂBGb Ub&fs WhdnbIRS 45:0080741D ez%e}:ar%mg
system nust be conpatible With the selected host cel

Seobinest metheds. ncl ude, but are not linmted to plasn1ds

@H@Eﬁsdo% gﬁégfsk (%1%15 ¢ d%ﬁﬁ{j(c@,gq%ﬂsyﬁ‘(é Vi8S d dtiu i RRAY

aseda phagem t rat agene C onin

;sfsy@ssmgduem lgss ba spbicé @n&is\n#SIgnal)P@RVmabM degrapy (g(sxrﬁ igs

esi ORl. |1 t
?&;&Eeﬁﬁ fofll?)xe@a%m n&gl?{%l{@!?ﬁl &f gﬁH:P (5(9%‘1‘1% (ﬁg&ﬁﬂ@t al.,
Mer. intmirhol €365 1SFB2I(E B riy odleenl & badmrr@anbgernew)tcs 58r8-101 (1 999))
B e kTS el S5 R e R o comn
Kegd, CaR] masCHTamdiecind 14e&laCEY doman(ﬁ-[alrrfers)-CasTdnman et al., supra).
r econbi_ngnt cul es can [ tr ed .int.0 t
T B R S e a i O S
RLEEBIHARAIAL tDBantQEgion ther coliftaMinge, T Q]}ESand[CDIM.di)&}ams
Host Cel | s and Uses Thereof LOOlG The B 3 (35
whereasdbe W et end1eGa) are pgavy chaingpn ésarya?sef at ?Ctkp fqmaains
&Rl that c6RHRMb Sighbhaingucl ei ¢ acid or vector of the
i nvention. The cell can be any type of cell capabl e of

being transfornmed with the nucleic acid or vector of
the invention so as to produce a pol ypepti de encoded

thereby. The cell is preferably the cell of a mammal,
such as a human, and is nore preferably a hybridoma
cell, an enbryonic stemcell, or a fertilized

egg. [ 00165] To express the L-1 bbinding or fragment,
DNAs encoding partial or fulllength I'ight and heavy
chai ns, obtained as descri bed above, are inserted into
expression vectors such that the genes are operatively
linked to transcriptional and translational contro
sequences. In thls context, the tern1 operatlvely

1. i



light chain gene and the anti body heavy chain gene can

be inserted into separate vector or, nore typically,
whodo/ogeees are inserted into the sane expr essPONUS2006/024261

vector. The anti body genes are inserted into the

expressi on vector by st andar ¢ met hods (e.g., ligation

of conplenmentary restriction sites on the antibody

gene]f I AgiBEHh tREHCHBE 410 devold oftlighinéhadiBthést Igat ko ﬁ]ntigén—hmdmg
restriction SlteS are pr Sent Prior ta in er

on
EmEFtpifg e SreHrearpgratpRFe @&B@ﬁ@&ébs eVt Balsvim ol Adv

wemhes 79881-2b6 @@d}/) B8 Nty L0y ogsbiRiats4 r399117q2002) Sharks,
sequences. For exanple, one approach to convertjing the

gelhdingdbe nrpesharkdispiyimrestiess FPrFEHYRRE sRgipgmeric

@e&%%alﬁsslrmg w&eﬁtxmm%m MR IS XY BSH @00 MERGW & al., Proc. Natl.
| ready encod |ng40§avy chain constant and |i ght chai n

é@ﬁ%ﬁ&hpsﬁééﬂdﬁ P%@pectlvely, such that the VH
g\(ﬂﬁﬁﬂﬁnt Vs 9&@3}@& sl %tallﬁ{ E{Hﬁg& -bifaihp ﬁa&h!erﬁ@@%ﬁﬁile fragments

n the vector and segment Ts operatively
Hiahire dbaus 1§ kBa,ql1 886 msitdues)i Ganietid fViue domeing have been found to bind
Aéda t%ér?&ﬁﬁlh hg fi %&ﬁgsp@ttér\é%;lyJ ézgﬁ’ Chéh 9@12@%5{ 90ﬁ 2001), with
expressi on e’a ‘signal peptid
Na@ lafﬁmtws eﬁpmﬁy irethe oanogfolar mgeamd dmlwrabhamﬂl thoagmf Qab and scFv

ost hai n ng can be cl |
%ﬁ%m %t (5I|Hs % gfg%ryh g u%?%aélg éno&e st %ep tzls % é:orlress Pn 1|1<ge Cf:n(}&tﬁ)ves of
s¢Fvfandeb fregrhdies. ¥pifgmets mvmlbeemxfelatlhtﬂy diffi¢ubtard proglhed in soluble

Yoyt B PG P e et i Bt ek When

Frafe @R refl@RE hdaltbed M & MeB Vighke. 0o, foi emmpTeQRablﬁh)lan etal.,]

ot 9 a3 Lo Re ) dhud FanOReN RGN PSTIE RO hsgPake them

Giid My dr@Milicaing bieveiR Praces u&eﬁ@dtmﬁ QthEP (hbeurRXPbelEShicaty-
of the antlbogﬁ chain genes in a host cell. The term

chyjubiadpe proianl Ehicd npgnqllmbéwa intthe 5-ghain ip dhe Endaplainef s,
RRNANER (SR PREing k1 8ing Qﬁfd)z{s@éﬁdlﬁ’ RnB 0N s dpla84ERYEME $.- o@lﬁmgBecause
polyadenylatlon signal s) that control the
of B 0w’ prorespeddry diaphitisita speetiopionyise Eﬁtlfs BeRI9Vedhai n

QUL %ﬁ&lo&lglg\g%@'ﬁ%%e %@@ﬁa@@&eﬁm@e{)@nel ewag@ 6ECABIOf an
xanp , In priessi on Technol ogy:
atmikpided ¢ameEd,zl3yrﬁane@tg>}on1r&5>f V/Nﬁ aeesvifionpBeglds of gpammireigest
Cahlia reé&t%?gqs rechfnbWaht VHIH§ RRRAARARISE Sk RSl S50t

Sl on vect I nC ng the selection 0
regjtet] anmesl Ss®qioetm¢®$( ahsayod ebtemdd thnough phagealépby snctlendplogy.
g;é?n:gxc\&ﬂg fénséh%ﬁe 1fsr§l p¥ 18 tmeuclﬁ S ?eief ra%% AR e(‘}ﬁHFrﬁ coﬁqpﬁ?#]l%\‘f%‘as or
GCNs] simrea)hlymms doﬁamfneasdseojbaf ﬂgmddahd) B}yprese@qllie b 4 fanctional

TR 12 Moy A G5BR RS 5 ot l ERAs

0 FEBS Bett. ded:b31-510Q987] andvandetiTtihden ot @, Uhl&loﬂ:nlﬁnoﬂ]@d)%l-ﬂo

chai ene nd regul at ory. sequences,, e reconbi
éz(&ﬂg I%e Ege&eg 3g a’%tﬁ’g%fe%k‘f&m& cap;}e @eag%le}ag’ns are also &escnbed

aﬁims iPRiaAY Pw@ﬁeuﬂ@ﬁms 2065BP6GRD aﬁaqomsmomzuhat r egul ate
§I|cat on of the vectaor in host cells, (

PO1LED) jRibesomys lisply meiods pak Peused fidentyy ﬁ’%ﬁ%ls"l?‘ﬁé"FV Pandfor Vi

%&h&%@ BbBngME 8 LA 8RR A6k Vilyla8l 8FinEe! 186hd £1.0f. 1RRShL
cells into which the vector has been’introduced (see

e.g., US Pat. Nos. 4,399,216, 4,634,665 and
5,179,017, all by Axel et al.). For exanple, typically
the sel ectabl e marker gene confers resistance to
drugs, such as (418, hygronycin or nethotrexate, on a
host cell into which the vector has been introduced.
Preferred sel ectabl e marker genes include the

di hydrof ol ate reductase (DHFR) gene (for use in dhfr"
host cells with nethotrexate sel ection/anplification)
and the neo gene (for (418 selection). [00168] Mt hods
of introducing nucleic acids and vectors into isol ated
ceIIs and the culture and selectlon of transforned

g, o o o ' g, o



[00169] The cell conprising the nucleic acid or vector

of the invention can be used to produce the |L-I
whbio@oazgl ant i body, fragnent thereof, or a porPCDNS2006/024261

thereof (e.g., a heavy chain sequence or a |ight

chai n sequence encoded by t e nucl eic acid or vector).

After introducing the nucleic acid or vector of the

Metheds 2483 -4 @001 eRibedome didpiryaed belécsion bidstthd peleriiali@rgenerate

0 i t.abl esf or expression of the encoded
sénﬁ egemg?ﬁéagﬁidg anti gen binding fragment, or

mm] onOtifer blhBocﬁméﬂtbpzdyldé Ivgmlﬁaﬂloteeulbasgvnataed tirb @R thd¥rocess
%ﬁ glﬁ'] In. certai odi ments, two or nore
2isH Woéléf@Pﬁ &pn- ﬁ@ e NSy such asthugag By 10 improve their

ﬁﬂﬁbll&@ dyd pever@Abn-gGREif0 'bﬁﬂiﬂggl‘ﬁﬁ ﬁgﬁﬁg\tedtbs}%ﬁ&fn%g @ﬁ&\*e@ Bn the
or exa a firs vect or

ntr,od d into the cel
Cgﬁ ‘#&e WD Xy Eﬁa?ﬁlfi%ﬂhem@lmwwhwoe selyhis btue
ﬂ@gaxvemsc k8l € VY SRS RADatiBul il {h@%@éﬁ erch@m!i}ﬂa%{ﬁré}%v&ork

and a second_vector encoding a |ight chainvaria
318 GERSALH fo YR aegreatlyirefycedsimmmune sespensa sdiempdipinistered in vivo to a

f)eﬁ‘feﬁ%ﬂ Ca%gorﬁﬁi ofhge Q)@;%Ete? &) I#ave Igﬁﬁ&ﬁ"}t L\d\}aﬁtag%l%tﬁwtaé\%lhg d

under conditions sultab ressi on
@9@ bersione Pagiee e/dd dFBES Laib 389: agi-Z%(h(d 998 rDandesw ot , dirateinding.

45y S BOMBER 5, A 20529l AR b g

@ellchirﬁwme@’lﬁh@e%b@ﬁai%(h%ﬁ)s that pronmote their

a nt 0 a
@ﬁtﬂﬁ@o d{}'v&g? %Pﬁo&%%ﬂljcgs ésq? agr%Y] nla?lﬁ g?réf%ef procl'luctdlon gf IL-18
Wmﬁdnqlutﬁhg/l:atxﬁ‘@nfenﬂssgﬁa rdd ¥gg0fok axempm &p&x’éﬁiorb@/stems of
a rate cel uct can
o e A
zprtlbvd}dhiga’renls land AiBibbd flisiog pﬁﬂﬁmsb Bﬁﬁcmﬁrlﬁﬂvhﬂ@gboﬁé 1€ bxjFession

or pronoting

! g %nﬁ‘é PW%@&@&&%&%@% oS Oiﬁpﬁlﬁ?&aﬁa&aﬁ@f Qb pulture
mahmnantlgen b|nd|ng pol ypepti des have been descri bed
in the arly, nethods for isolating an
QﬂHSE d’?f é‘twn@p AR SHvA Jieathy’ X%WCIE@F&%@M@)
Chidbdy"pnd dbscgbéd 181%8hdbnfah a&HR rajrﬁnr%%l H@S*%‘sd@ 2000) and
é??lnarl|¢g%kl||ed arti sans. 001 k r%ﬁnlc stem

dieqms epl PIrHoE P dupfy TteF‘/ﬁiO Bigigd LEeSd. TheciodiTe, 2098 For
BBodIR Gk Bibolies, lREFY AYRATLL grfus%é% JSh% o%agi of ﬂle%!‘ @ie&farﬁ'i VH-

t ransgeni ¢ non- human ani mal hods for nmk
CHoFdhening. ami tharadueg %MG@CWOUQHVSIW fefdde C- @tm af Fab while in a

leBcﬂE}%Q@ RFG 1@@1‘5‘%0 CM@ITR BFiFa12 d“tﬁ){ﬂ{bto%c ?Jfo?l%léltm%ﬂ? g&%(fdfd to

Mol ecul ar  Bi ol ogy) Hunana ress,
QH%IWQ g@aptidedivkeri{ esahorrvid & IgGdiinge hiapldes desgribedcih €lafsen, ef
AcChi E lejsn can be used to express
t he encol\(gge]ggsogel Cﬂt()) %A8§Pg4)t1§eﬁi bi ndi ng fragnent, or
[9@)?119] ornggbogdive amrsirigheodiyin aftite dis wihinhdigmonditategfttachilulsh Ng

] n.th can . be.isol a ed fro
{gl rgm&%glgla 1ntr cgﬂltlar Bgogﬁ}n glglﬁtl% é(éca%réaﬁ{;q fﬂg%O J
%hﬁet@g Masm; edlbmenalcm Mat iad Sei UlS Adoti:17662l, 2004, body

SRR e e
1h11ﬂacp]ﬂ1ﬂzkr&ég&6ﬁsl, mafl BSprotwdel 8s &&Mﬂﬁd %ﬁMﬁashﬂQiﬂ et alQEMBO J 14:1542-

5@ 9@53/ ot \ghQFZ e{,flt‘ig’E% el }75 1 7%%?2 &t T@gqeb:olheg\grg ﬁlelli]—lsaeen%lteable

cul tured under approprlate condi ti ons, expresses an

I L-1/3 binding anti body or fragnent mhich can
subsequently be collected fromthe culture nmedium (if
the host cell secretes it into the nedium or directly
fromthe host cell producing it (if it is not
secreted). Selection of an appropriate host cell wll
depend upon various factors, such as desired
expression | evels, polypeptide nodifications that are
desirabl e or necessary for activity, such as
glycosylatlon or phosphorylatlon and ease of folding

a o . o -



No. CRL1650) and COS-7 cell lines (ATCC No. CRL1651),

and the CVv-1 cell line (ATCC No. CCL70). Further
wez@mpb2sy manmmal i an host cel I's i nclude pri matBPCT/852006/024261

lines, avian cell lines, and rodent cell Ilines,

including transfornmed cell |i¥es. Normal diploid

cells, cell strains derived fromin vitro culture of

PAIBBAIYs it hSdhes pr@tém%hédue%rmo&ﬂm{sxp%ﬁls AnRLS thﬁ‘ k@pRlcBan
suitabl e. Candidate cells ‘Mgenot i cal

deiable éfﬁgmﬁlﬁ (tF®) apdibedies Iéwggé% (Med Hymgfhas esnﬁ%ul H0528, 2005).
d[@fﬁibﬁmt Te I"ECT ?%lﬁﬁéﬁﬁB?lQQalﬁ% eitt Befhe ﬁ{‘ékén@mv tlon also

i an cel I nes 1 nclude bu are not limt
nenge@pase entiiotigs thehare ARAP | binslingtdoarivuymoglobdd fgs;bli proteins

3T3 ki ' ' J - d.ce HK
P RSB B), TS B 000 MBS
t dndigampinding dormaipefued to imeu@gldbelin dongindieessazsq caviy.out

nes vajlaple to
Eéﬁl(flg(é Sﬁ%e?ﬁ?ﬁm&%ntshbée (R WﬁOE{(‘)ng Xp:%% g o lhc.agon
[D02TBPIT and S P@temi?elblldatlasm@estl%% s suitable for
08 < PR QPRSP G 0 sPemethns e igscy imvepgopyalo
(ATGapdNe 1m13&ﬁﬁ41)esiﬁl3156ne ahlh@e GRS iy GdcofpdI4téd NG a molecule
PTG Porge Mt @kt e Grmisroadist IArmmunosdhesin may
?&&uﬂ&g’tﬁ g}aﬁlgnﬁ) as PAHER éﬁgeg rpbiyy@pﬁal@ Ql;a,na %Itary%etza?aw} @ik the
BB ks robematy e e e gnd incsrary PR CLaracavalevyy. The
CdJBRE‘ 8isclbd3@ hesRIRERH B iMBmhOIdhSin BREQHANY birg tchﬁ,al/ﬁ’

|ight chains is transfected into a host ce

gl[ﬁgmg,r dTheddnl bindiag antibadies and tiiagmentm elothp prssens merewog@lso
Vakbbaks %tlbt)@fﬂlﬂhigy&ﬁnrﬁ‘g{ﬁg%E Yr SR flgrblr&l ort1ons bu11t on an

i ntroduction ‘of exogenous DNA into a proka
euRans/tneleduls scagiold (such ag a prastie ot ¢adpxhvé1taie@naffold) Protems

fl%lgﬁls ?%%btg{%gﬁ anédath e%ﬁfﬂ% ¥o@% ?ﬁcmgﬁ%ﬁnﬁﬁwr@ﬁned to as protein

tSqeférlds, ezl ysqd@s siabérgs footheﬂmgsef atnhdeIyEnuﬂld:s Bheselsaatfolds
atgélbg oﬁt%,mg({ne 0; IllU élgng \phlgﬂ éI'Q gtli‘le O#)Pelﬁﬁey C O [ dom S%(I{uence

otlc expr essi on
fwagﬂmm alsi guph sﬁqka‘rcy utnldmnrzeﬂldrss oﬁesmbanmsltoupmqﬁ@iuablﬁyranes of
t ,cel i s the nost, preferred becaus

@ Eﬂw eu ar V o?h oSt Ilms)(,iucgsnndayielﬁ3 SB%?tf’ﬁ&)'c 1 SF R R P12 tgl?f’%y mimic
oh kempsea clfmnmclnlok-élhmuhdfmuﬁﬁ bidng pbiypertidk hsvih®an
assenbl rete a oper ol.ded and

R S R D oo B v St hefifise ca org efveakpased
floaspscmmm&fgl al’t@fﬁrbﬁi crmc a6l RaRnt afbbBodiesd afto éet&ﬁ of the loops

e B 125 L o 1 by
aﬂkﬁﬂiiﬂrﬁutfd) loﬁﬂlﬂﬁﬁbteﬁf 8ol dHlalve b&ﬁ%@epo@%ﬂ for %mg protems with
77:42164220, used with a DHFR sel ect abl e marker, e.

9 veldudinagappariesy Tramontangief ¢arl- WAkl Recognit Sh1g94; i\g:g;_qnnell and
Nidess, Bi bt B;JP 9560%0, 1033 Otﬂyﬁﬁof%ﬁlhg@be%ﬁ bdsied a%n&%rics?‘and

and SP2 cel When reconbi nant expressi on vectors
é}%@h@eﬁglsaaﬂp |d1§ek9y regdpraizediresidpes ancdithe dlidahsusfanesrivaid enl., Nat.
fﬁl%iec}ﬁl%i '1§~77i fl@W'ﬁdr@ dedleﬁr APERL Q%08 @g?}’ 10%H% Béﬂ&zééﬁ%lpha

host cel erlo me suffiidie

ahell@ﬁﬁ/llﬁ @iph%b@éiﬁé)ssdleﬂr(K@fand Rehudtrt Broo dNatli Acatdh%mh@SA 92:65523
or, nore preferably, secretion of the antibody into
the culture nmediumin which the host cells are grown.
Anti bodi es can be recovered fromthe cul ture nmedi um
usi ng standard protein purification nmethods. [00175]
Many strains of yeast cells known in the art are also
avai | abl e as host cells for expression of the
anti bodies and fragnents. Preferred yeast cells
i nclude, for exanple, Saccharomyces cerivisae.
Addi tionally, where desired, insect cell systens may
be utlllzed Such systenms are descrlbed for exanple in

17" 4 o o -~ o ~ A N PN A ™ L AN\




selected will in part depend on the type of host cel

to be used. These nethods and ot her suitable nethods
wae@7med2bt known, and are set forth, for exanplBCT/U82006/024261

Sanbrook et al. supra. [00177] Transgenic ani mals can

al so be used to express gl ycusyl ated anti bodi es and

fragments. For exanple, one may use a transgenic

1895k -apd m@pmamgmamudrwl disuifide OYidgs, @Oiks thbflof erearmall 9}ot@@a

d bi nd h |
BB ARER B Bl ea RO L R i
B smsas 19981 Rt hﬁd:CbMﬁs liensli Gae0 43 98195 SWah ©0 1.1 81 H‘&S@hem
7%| 9 ggg%l expr essi on vector encodi ng
f ? 3@5 Saxyloarngfs\:aé%rfﬁr i odyemizipy auw éraclosed in
us m@mr@ﬂm@ 86 RAIDS IPateEMbﬁée&lonsT fv@mwli @6 V!doh/ogééé% | %d

cogkﬁln all nutrients necessary for the growth and
Pof the cells. Exanpl es of nedi a for culturlng

[‘ﬁOlZ?»EI i Tﬁiﬁ' i&arie%f‘!ﬁ-q 8 %ﬂ{dﬁr% aEleJdthi (al'@}ra crom %%&g hg two,

Sui t'abl e nedi a turln ar

and{or ghrg‘r B@M a hegochaiyenarialis/Egiong adﬂghﬁnhymbfgnable region of an
t

SR AL 1 U Sp SEIMASEL 0 g

[8124) e niyeterrpd pattbodies Oldiragms‘e of the prdsent és/entsonGimate'T5-18 with

| at
e e N
1.90179), asdetemtingsi byt eingynoe et anmumpmamdssay RIS A, i) at least

a%gllte]%te) t%(n%a ggdg ,aat tﬂeélgt];aaé%ﬂgﬁgea egle gb(}lﬂgg(}?ogt?nrl%gr eci/erll !dtsleast
abgwmso rmmm grd:atmfmh@selmmkeas aslbiading bEIIS BY @6, ak aeseléaﬁdﬁ@rfor

IE' ILp{o? S ‘1468?% GI‘Q@L r%lgmaéltea%m@pg ??(}thneles gtsieast about

2@9 ltiees,ah leeenm ﬂdﬁﬁrab&ltﬂﬂﬁ Hined)R a@OATH) Gl @q\hﬁ@ﬂnﬁﬁ snagg the
ure nedium w | |

R Ao (o Teufplstntbou 8p PRLPEeI 4, Gl pM orlss

aboit 1061 alﬂlﬁahs{.?d)ﬂ évblﬂabohﬁi PRIGF Gdsb)n %1@}%1@%9&‘%9 bftibokR0480]
The anouynt  of /3 b|nd|ngﬂant| ody or fragnent

frepace fhs;}n‘fﬁn at@étll nhp#ALHE indpged Rxpeegsions pirgrumetlh@ thsan
MRy biled NS0 2., RSt dUBY, ROESst 73! 419G en Wléa@%@ as c%mpared

I|n1taL|on Vestern bl ot anaIyS|s SDS- pol yacryl'a
t% the leye %f(splalﬁhgf@gq an ILﬁ@ﬁtl@l@hﬁd@mﬁp@ thgehas not been admlmstered an

28RS 0P BRBR &R bBthe HRkftiche E\%E@gfn]@@[gt&llre ﬁ%&?&rp?g\h@érst AL 9¢ed

and/or _activity assays. cation o
agnect, apHi- h@blﬁélnﬁ ﬁﬂﬁlh@éﬁ 9r Br-14 bindinpartibodly Grigonms thotles at least one

o?ﬁﬁ%ﬁﬁ&ﬂmhﬁ%&i&ﬁ C§ﬁ&csned|a can be acconplished using
a variet techni ques including affinity,

[9M3b8ho a"ﬂfhwglythg mventipndies been glescuhasditMm gitapdipect to IL-18 bmdmg
oIRAREY oA B GREATEL S0 B e icest et the invenion
alsh pmvgie@pdgpﬁptld@, otlzem thah il 8 bl‘nﬂﬁguﬁ&bddhe@ bk ﬁlntlbody fragments

TR Bl ORI % o Sl s
cmjugatd's’rand dieriké). Think,ahe ﬁﬁénﬁﬁﬁ pio@idys, mcésfegdi!& é:félﬁ)@}gid@n

. fied farns. f an ang <§§ ar_anti

?IP%%%%“ e Bcé BTGP 842 EQrIP NP3y %fagéa ﬁsieewaas
et Sibpeledier Odria@t dekos Mothd inRGALA Q@o Yool
(East man Kodak Co., New Haven, Conn. ﬁMGB@@§Wﬁ de
(I'nvitrogen) at either its carboxyl or an1no t er mi nus
and purified by a one-step affinity colum. For
exanpl e, polyhistidine binds with great affinity and
specificity to nickel, thus an affinity colum of

ni ckel (such as the Q agen.(r). nickel colums) can be
used for purification of polyhistidine-tagged

sel ective binding agents. (See for exanple, Ausubel et
al, eds., Current Protocols in Ml ecular Biology,
Section 10.1 1.8, John Wley & Sons, New York (1993)).
In sonme instances, nore than one purification step may
be enployed [00182] IL 1/3 blndlng antlbodles or

g,
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[00183] Soluble forms of an I1L-1/3 binding anti body or
fragnment present either in the cytoplasmor rel eased
wo e@mooizel peri pl asm c space may be further purP€T/8682006/024261

usi ng nmet hods known in the ag% for exanple Fab
fragnments are released fromthe bacterial periplasmc
space by osnotic shock techniques. [00184] If
PoTRNTistiSEn abie asél soawaped of any oBAEQAD INGHH 2766 of #2gTeme

to the inner and/or
gﬁ?@?ngg%%%al&bﬁé{%r gog\gahg%&%t ﬁogs will be found
[D0L2Mr i The amlbbdhes zpaell ahebodlyﬁtagmemb dexbitend heeeit ¢ainfbe gmpalem by

The en _be.treat H ex
‘B sullshl el%é %ﬁth uﬁ{a e é’ée qu EOJ @ﬁepggngasuglé'f,xgpaaéﬁ{) and an
ﬁl‘?’.mé“’“ﬁ ‘"‘.”‘3??7’?“{“? T esenser ol ca T adin o Adene. a“u“ ar?“‘”dy
SR iet Exeaftivstt FerPings Rat phBe jersbne 1 he s zyony
frasdgnion polgpeptias off tnﬁnwmroaj BaASCribET RN, ARAGE 1sol@féd or purified
di es. The sol uble anti body

oluhilize the hnclu3|oq %
A Pegifertts BEhNTRBrA R lYRGrSRagnd 2 fgmgend that has been
ehfw&cr 26 0% ashiBl eriviFohAOR! AGuBbELdiburd 1stah:%mlpbllﬁﬂ thdthas been
is _desired to isolate a solublized anti bod

y
ﬁlﬁﬁeﬁsgéﬂl PGSR thetdbmesmporab et B3 fomythags a@efom¢ tham i gxists
H}Sﬂnﬂﬁ n@fufil SR En B R 4D v%iéﬁ 'i‘mﬁ‘aﬁly spﬁtﬁ@slz%ﬁtancf/&r atngphj@@li er
nd in Marston et al. "(Meth. 5
kﬂh@fg@m confliigngyhere ‘purie” eseesrébttweatﬁrrm endl c(oss notmeéessprily mean
aptdihedyiQr fragnent may not be blologlcally active
upon i sol ation. Various nethods for "refolding" or
@811% r t Apy obthp firggeds andeodies, 4ntibodyefragnmnts, extpolypeptides aftble
O restore
&?%%%SFC ]g%ﬁwg%égﬁmétgﬁﬂ%e&ﬁ%§g§$%gﬁﬁgggekpos|ng t he
sol ubi I'i zed pol ypeptide to a pH usually above 7 and in

(o2 AR 8t pReRBb: S FRBET B E ARy S i1 ar
[0012% e E?Tmm?ﬁgmgﬁgg??anmﬂmﬂuﬁmemnhgdyaﬁﬁhyhmhn&ﬂﬂ}uh
Pl ine R P, “Sobcr A8 Ty et tBE: e a0 antibody

mg@n (¢.gpekght sehbafp thdilearbleudlidd dahy part thefRof0sdh 26 aTTR)),

e refoldingloxjdation soLution.wi|l] al so contai.n a
b el GBS Proihe ety Ristietd sompESng & nriapeida
:feQﬁembd: éncadiap e 1f- Il/ﬁ binding @01?@9}:@1@61 Habdon 15@9&% Arfiib @kid sequence
r disulfi e shuffling to

dox | 1 om ng
et S iﬁi\’qso AEDR SBpnd prslsin asiciopnsisipg SEFIAg acid soquence
a6l A&t Shm tROABt RlcldRiCLRENRBL vy étﬁ@agt Jn% %Qéqe&ﬂ'éﬂib?ﬁerformmg

|nclude cystelne/cystan1ne gl utath

m‘b acil shu{fhng to pesgiide QK p@rq:lﬁptgﬁefl @@clelc acids, and (c) selecting for a
dibRiahhEie i@ ltlfapa_ T:bééil tﬂ&lﬁ@@j@-{ﬂﬁ eﬁ{ég @ bmds to IL—lB with a greater

2- mer capt oet hanol ( qép

affigitathente palypepsige vwﬂedqwhb Brstimusdpic asid, ﬁ@)rleas eelcdmelty for IL-
€ t

P On gk 1 BaEb ok ndpp AR RO A0 RY o8 cia,

@)‘li) haaan esydibmymdundivg digsorighorssonstrgi(Kh)fer Hrtld thakis lldwee than that

SO A ocptactinoddh B RS B BR800 FABRRN Y R Rl

wreshesm@emm liie@lm ansmiinal &sa glehtenﬂeghaﬂﬁnplﬁﬂidlﬁaephde encoded by

echni known in the art su
Y BLERRIRY polF RO ) SR AT R e g oty e an
Chem Soc, 85: 2149, Houghten et al. (1985), Proc Natl
Acad. Sci. USA, 82: 5132, and Stewart and Young
(1984), Solid Phase Peptide Synthesis, Pierce Chem ca
Co., Rockford, 111. Such antibodies or fragnents nay
be synthesized with or wi thout a nethionine on the
amno term nus. Chem cally synthesized anti bodi es and
antigen binding fragnents may b e oxi di zed usi ng
nmet hods set forth in these references to form
di sul fide bridges. Antibodies and fragnents so
prepared mnll retaln at Ieast one blologlcal activity
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adm xture wth a suitable carrier, e.g., a

phar maceutical ly acceptable agent. Typically, IL- 1/3
whewdiomzeant i bodi es, anti body fragments, nucl ePCT/ast0de024261

or vectors of the invention e suff|C|entIy purified

for admnistration to an an?ﬁa before formulation in

a pharmaceutical conposition. [00189] Pharnaceutlcallg
i & Platid I Lagilypeptite. Psferibly tthepgiyyeptdetis an antibody or antibody

phar maceut i cal 0Si S |nc
RgRespr G & Ao & e ey e Bl pyt of e
lﬁ%ﬁﬁym ng, flavoring and dllutlng agents, enuIS|fy|ng

ents, suspending agents,. sol vent fil k
(@8R o Tog e Ren ot P ah gEpK PERES e ol ES gl
fEASPLMEIMsSs reptihd H8hsTBRIME $c) 08O Upﬂnmltiﬂg:s,aglﬁﬁélﬁ the nuclelc acid
buf fering agents ant|n1crob|als ur f ctanf ¢
sgBing f strR(R) isareriprmadaisig (4 &1 § F??ém%ﬁsegfa‘ieg ﬁ?ﬁ domgleigiapid o
sl%ﬁ g&j éb ldme{\‘st BhEMRIE R P in@ AR OIBIC a3l e qiRfide tﬁdtﬂlffeﬁ‘lﬁom

atical conpositions can include OXId
thpusg}qctgd glugxgqglgmg]p@ agigiby -at leash opgynucisohds: R@ﬁa@xﬁq Vs steps and (c)

a%‘}%é%%%h 0 H{n@zteﬁ ?‘1&&610 s1gh s@ﬁct@@ r Nﬂbﬁﬁrﬁh@éﬂ Mucleic acid is

or | obul 1 ns; ynmers s

sdsct@bww iniping mgeﬂ no@mwe fo @iﬁch@n@&m@m@%ﬁgag g P@V%’PH@W
h ]?113 21?61 Brac] ?@Jsgg{hr}@?ﬁ@trtgi nh P, % I chhMSteR&ics (% (w) of ste (c))

ari I'sacchar d ot her car
tha ﬁﬂewdpdn@r ol th«msoé 2 pnlumwget;ncodeddmetmmm: ac@rm\aWSPYgselected

@Iﬁ%i‘ts B? .{ﬂql}% S%GP% &)5 8?%291{3 é e @Qll.ltﬁ a%ﬂg]@lc 3eid '??s‘?:ﬂ:'c{eﬁ khat

un erions such as sodi um
e Euleos paslppmpcim mvmgraft Baaitan«t of thebilowimng Paeperties ) hinstate 5,15

Sy BSR4 B us g 2 gl gapl e

2BBital2 chaésxs;j egsde(mme{ee g lahpyymddﬂceﬂnnunmpmrm assay (ELISA), (ii)

h| bi |
bgl?dé g(ré{lv g% ngﬂ HE &9&% IS()S)r L %13( g n%ﬂ?ﬁsg zﬂjlo%t f 5? %lme?ﬁt ﬁe%?( about
2fob IiRE, Qs 8lon 42 RGN S@tieed) (gkeateimﬁ‘imtj/ Wﬂbm’uts bmdlng of IL-1a

ro ylparaben chl aor hexi di ne a
(50 opgler B Prer e alos ot 2 do oy Rl ByP b £ ¥ teast bout
113 %Fele Va%Eéaytl%boé:Qt)(@ a&gﬁ gié%@ﬁ Igt/l@fgt glladuﬂzﬁ(l.ldﬁesg)l, gt psihds, to IL-18
ro ene co an ul t apl e exln
Vi Rg SRR EEE BEPGHHMAOPYFY SRp)dl B,nIi”PA b0t 0PE orTess
(ggt %@?{ g5 gﬁfﬂa%tlésk MibGHt 1YL 8x0ssPs PDOr 14361350 BEleas @M dnfless,

urfactants or wetting agents includ

gor brilessr. @st@réessw o ka3 B R ieas o7 PYEEEl 86
H@H{ﬁkgﬁn ved! e §sn>'n'?)f sé}l!i}g hestie ﬁﬁ)émmﬁb/ﬁy% AR 50%ABE., at least

ers can be conventional buffers such
@86, ackeea e, &mﬁvam &t least 80%kas coppayedledheloveliof aprys Rerbdn an IL-

B LT B PR i R

iphatioaceuti cal agents are set forth in Rem ngton

T

ERFRDGEbbdrtds canbe pafdrmned b;qanyckuftdﬂermlethod nPracddyrep firlekpressing

S b BB  SLTRN: BV B IS0 Rl oS

§8caciy, é(ﬁulmi\ﬁhbmﬁhg U@istahal anddshibitivie st L‘EnhB’ mducbdl Ikt mgpression
@a;e ggtelsogegél%reeérL e%h%g}%? e;si &geqpﬁgt%ﬂ%msﬁﬁ %g?ﬂm in the art. When

| yoprotectant is included, which is a non-reducing
sugar such as sucrose, Iactose or trehal ose. The
anount of |yoprotectant generally included is such
that, upon reconstitution, the resulting formulation
will be isotonic, although hypertonic or slightly
hypot oni ¢ fornul ati ons al so may be suitable. In

addi tion, the anount of |yoprotectant should be
sufficient to prevent an unacceptabl e anount of
degradati on and/ or aggregation of the protein upon
Iyophilization. Exenpl ary Iyoprotectant concentratlons



pal m dopropyl -, or isostearam dopropyl -betaine (e.g.

| aur oam dopropyl ); myristam dopropyl -, pal m dopropyl -
woeoordabear ani dopr opyl - di net hyl ami ne; sodi um PEL/0§1006/024261

cocoyl -, or disodiumnethyl ofeyl-taurate; and the

MONAQUAT(tm) . series (Mna |3dustries, Inc., Paterson,

NJ.), polyethyl glycol, polypropyl egcoI, and

e palyyeptids ermbd@ltﬂwhcemeta&ﬁ augleio pyid r@idet e olep (19 i9not an

amount s of surfactant
"‘% °°Yn9§ S}‘Bée ﬁ&?g%d?ﬁgﬁﬁn Ea@ ﬁﬁ? PeosRIYT B PFATIS P on
zambodyr cmmpablﬁgi theGoBPdptide W@rdfﬂl tlg Fet@”ﬁhﬁ%ﬂhﬁﬁerw ﬂil‘sfpeptlde meets
illers i nder

Pt Gen Pttty B il prremsbisif Ay gk Tegipolypeptid

@ﬁﬁﬁi’tﬂéﬂt@ﬁ}ﬁﬁ:@ B @feF of probiaflgGh an§dlal b ’m% the polypeptlde encoded
cagbox met hyl cel | ul ose, carboxymnet hyl cell ul ose Sodi um

FB% E@@HWFIEWPIGJ wawein frcien,af srlesipe &aitha musied mucleic acid
éwé’d y tideet i
C e I Ilﬁ% ogd;?&géxt rag#gqgéeietg r1r ﬁﬁo%egl(ét%r gﬁ%ﬁh@d b r%ga 3’ ing the
"t“y‘ ?f%’e, pregel ati ni zed starch, cal cium sulfate,
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fg‘%’?’ Oy B0y SO SR B8 AR B o i
5K pIFaces fo Biox e ia Al randoiafiugleic apldlﬁgagmnlytls aial regsdi@hbling the
igaeglnﬁhfs o crg%xty 5 m8Y ﬁ{utagéﬁ'ﬂucie dg ﬂl i (%g%%t & trréutated nucleic

corrpr essi bl e sugar, Ium a um num si
&'m;il 15 mgeekt & nwlelcpm@/@aﬁgals e meclem ralé sequercy it hadfeyﬂl citanged.

e 1%?02(2%11&@?%?3@?%'@%“ atzegl’bx an)é%‘éﬁ%@?tgl}%}“még %f?ledwghods

apd kitoinghin el agic siich s theseglescribbd udtT Qr Bdteradslitgd, M6$6 a73390‘0r o m

Gt e . 1 ok IBRTRE 3k B4l

6[@0:692,]6 mrqﬂ@ses 6050419; 6,869,059, susz aam 6,56981pa&rBNYes;al

SR Sk o XS A pORAsL o0 BecS iRt e s

6&34&;3l?.&,tﬂ ¥351091 612809906} 6,238, 984 k@14, mushn‘:lSzo 6,168,919; 6,057,103;

t bcut aneous, i Ntrav
%ﬁ?ﬁ%@wgs 3?‘@5&@68%&?58 673 3 SSB463.239; 6,395,547
6(37612%@3@@@'7'3/61%828611 @Bamr §BEQYENE BS@‘?‘&@% 358,742; 6,355,484;
éﬂﬁégrmscul ar, |1 ntraocu arl , [ ntraarterl al or

P:dai3drAP: ¢Hin100; 6 %Weﬁww 63191 2 630R.344; 6,297,053,
awwlzaﬁld W7ol 6. PE B3S¢, 880,408, 693, %e@ﬂ;i 8R; 6113959915%34,252;

ueous sol ution, optionally contar ni

59 9f7%c5e3}t1t2é§45l§p5a7c9éept abl e pr eservatlves [ 00193]
Exanpl es of non-aqueous sol vents are propyl ene glycol,
&c’)’rléyet hyl ene gl ycol, vegetable oils such as olive oil,

I njheledbAeidor gani ¢ esters such as ethyl ol eate.

u r. ,al.cohali c/.agueou
3L e AhioRleR, L MG on BEPeRR oA T e be
eagrdedbbif 4 eingld nnadelt acid Reg. endirglahuclehacid aﬁnprrsﬁﬂguldae@tmdl um

dext d
SR oy SO0 IR Gt oney PSRN
of mbrecpepanatl sucleib hailis sachrf With efld:ddb d r(}iﬁfvﬂem part Jr)lietﬁé antibody or
| eni ers SucC

dEsherts t%Iectr g}/te re
% AZato SAgREFY: deqRyEp L Rrovides pre [gEmoraapicieic acids that
eﬁfoés mwﬁttha/ﬁﬁgoa@dmabdms afidbdy ﬂ@g%emyo@o cARIP(ESBRY of

xanp. n m_cr obi al s, i - oxi dant s;

ﬂ?#@FQPP%Bgﬁﬁéﬁzgyc?%%Y% ég§@§m§hd t he Ilke See
general ly, Rem ngton's Pharnaceutical Science, 16th
Ed., Mack Eds., 1980, which is incorporated herein by
reference. [00194] Pharnaceutical conpositions

descri bed herein can be fornulated for controlled or
sustained delivery in a manner that provides |oca
concentration of the product (e.g., bolus, depot
effect) and/or increased stability or half-life in a
particul ar | ocal environnent. The conpositions can
include the formulation of IL- |b binding antibodies,
ant i body fragnents nuclelc aC|ds or vectors of the

o, o o o, o s o



controlled rel ease and delivery of drugs. Such
pol yners are typically biodegradabl e and
wher@compat i bl e. Pol ymer hydrogel s, including tPOBES2006/024261
fornmed by conpl exati on of epantioneric polyner or
pol ypepti de segnents, and hydrogels with tenperature
or pH sensitive properties, may be desirable for
[0p13%Yi dAe@rdlhigi® che pqiectﬁffftmnvdnama ﬂmn'(n‘ntlomgromdqua Biedpic acid
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eré“eééégﬁéiv%‘éﬁa?ﬁﬁir%@#rgéﬁ?{éﬁqeﬁw PR TROH R variabt
re%f% bp gl@é DMLY 5 IIn B dedhd, Qhemﬂt/ﬁftlloﬁ bﬁwf@ﬁ a hwlinlesc pid pesding a
I'ncl ude pol yl actides (see, 1% Lo acid
pyEpdoE®), 2 I%W;ﬁl%émsvala%blwgg?n egalh% 8‘%9 88‘?“8‘6%%% fhg an
e%géﬂéé bf s§c§ 0 NRS 2pake¥ﬁa@vé1y }he?seqdw@tr SPSPOUIYNOE2 8 @hdiddsERbly
, copol yners of gl utam c acj qNg

e &p_o@rpeptaimp@p@@&j% ﬁmé’to aénd SCQUSPEF ] %@2‘5’5 99 (©.8-2
P geﬁﬁgf@cm&)the ;ﬁ‘ﬂhé( a&@ égﬁg‘fc@ ¥y ﬁ{yl'b\f lsEet iAoy |438)eMore

Mater. Res., 15: 167-277
(e[@@d hre napldic @a]qigequen@q gmodrpg@rpolypmﬁe gcg g ﬂ)gea(vg_ g]gazl} yanable
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pd@t%@ﬂammem)g thqowhlyé a@émmsl)ce oﬁmwm@érlﬁ)w),ﬁd
§F%%s or hf?rﬁ?l‘% %cgl %%:ﬂ%%)}ce 0?%&2%)'}@6 iﬁdr%@%ﬁ]ﬁﬁ@pﬁ’@( ::? &) ID

OSONeEs, ch can be prepare
B&ﬁﬂS@fSE@WBﬂGD:mmthods knomn in the art (see,e.qg.
Pr oc

[(gﬁgglt o %g%l)l)j or %aéldglg}l,trt}qee Irluc(f e eciufgi} the M@émoﬁ%an comprise a

nGggE a&atsécfﬂend@ e edoses aslighu tichirbenriabla Imganoof an aptihedy gr gpertion

tissue and should not furt. rav t he
P o I A e Rl SR S
(R I£1ight Qhaih REiabRITEEbN)HoEPFiERE the aminf acmmmlaﬁw(ﬁl SEQENO: 1.
unavai | abl e, in normal animals.

ER e B GUp B PR SR GBI ARt PR GPH prsping he amino
aéﬂd%&ﬁieﬂ&dofrsﬁ asIe0 hasMBRAReBRBE OhERGkISH ace ssfottd ypohypeptide
human growth hornone (rh , .interferon-, (rhl FN- ng D
(¢-&% & Fipltghatp variablgragivmr thg Icomprises HiF eBingacidgequengg pt SEQ
PyquO 23795-799 (1996) Yasuda, Bi omed. Ther.
1-1223 (1993 Hora et al. Blo/Technolo V.
(80138 - 7550 @mgggasse tvethe Ry SItiOpA@E] @ﬁlemm@m&%%ﬁ ofte
fgtl E&L§ d]ﬁgldglld% deflds Y Q'hg@c%r H@dv? ghaF Qsl Ml\ﬁ:@ﬁq[pﬁ& one Or more
ygryco

crosphere Vacci ne Desi gn:

cGherBtibesvibstitatiohs Adg. Ul 2n3, 4A|5pfr da&aﬁ’; 1(P?d\1vem 15rd: Mektman,

ot NBHGRE B gb e Pada) msalitg g indRtioodl

fEnghifodt (¥ inTdntios wdtes the giriibbéneridzoent doatrising thefsupsiaion has

f %?a%%h%ﬁ@ﬁ%nﬁgfyt el SatR a(%ﬁ 1@!' al;llg %gﬁ/cn{g ag %@f&g&ﬁﬂhﬁé& gl %}fe or

ﬂMné of thargenliry bhtﬂﬂﬁ@s&c@h‘leats pnd mud:ncasdlsc‘rdfsed hereln
D 2 B Pl o P AR ARl oenes

Mﬁ@&l‘ﬁ%dlesl; heibdegfraghadis, aﬁdyhghf oit ey ¢halnywenble &'rgldne described

depending on its Ieculg %ﬁn and co a N into the

et By am it o R rsarbandy cBRviAdel VERA g e P

| acti de/ gl ycolide polyner,” in: M Chasin and R

Langer (Eds.), Biodegradable Polyners as Drug Delivery

Systens (Marcel Dekker: New York, 1990), pp. 1-41.

Addi ti onal exanpl es of sustained rel ease conpositions

include, for exanple, EP 58,48 IA U S. Pat. No.

3,887,699, EP 158, 277A, Canadi an Patent No. 1176565,

U. Sidnman et al., Biopolyners 22, 547 [1983], R

Langer et al., Chem Tech. 12, 98 [1982], Sinha et

al., J. Control. Release 90, 261 [2003], Zhu et al.

Nat Blotechnol 18, 24 [2000] and Dai et al.
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hyal uroni ¢ acid, al so known as hyal uronan. Hyal uronic

acid is a naturally occurring mucopol ysacchari de
wa@omgios2sng of residues of D-glucuronic and  PCT/US2006/024261

N- acetyl - D- gl ucosam ne. Fyaluronlc acid is found in

the extracel lular tissue mat¥ix of vertebrates,

i ncl udi ng i nconnective tissues, as well as in synovia

doprgspdndinglniateit gmc; Sﬁqttdﬂl@asufsir@rthls:c @nettﬁmnﬁl e.nTeniicleff actdd@ncoding

e atjves.o aluronic a
ok aRU14 SR TRl B ¥ BiReee Ry bt Eheromg ve
frépatedde.g., ﬂie(modaip atidhtemdrel isbiafed g E}allﬂ{eelzé(g QSing ethods known in

t t, .al B | 1
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Control | ed Rel 94) 29: 133- 4f Exenpl ary
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n nt
Glfpoptitenfie Sy ek ngetiiade ppliset prsabiedings volbiyedanTiobe),
Hehala PRIsY, M8fowa IQf) b@&] BrtdcRi.a8e ﬁ@s.gﬂ@dqle% can b 1stolated or

nan- blodegrada polymeric matrices can
PYEfisd fepny. Begsess iAs %Pfkhmm,tanesqln’t@ls@mpoumdne atcommund ticht has been

rSHER A Fﬁ%hylﬁq{ahﬁal %lfd gﬁgtd g@%{ Ir g‘a{)llnﬁ,(g{ '&a§ g crzo%ll o(l)nrxd that has been

synt hetic yners. rrces
ingyreaseip @drltY'I'Weh Hat the dOTOf)OImd aEisto e fohitle 1srmd>re @sie than it exists

e R Ao BLER B SR AP ooty

labotagaxy hmsﬂnts)narvdletdmu rirityd if vellatige pmntahé does nBDScessarily mean

“Qﬁ@i ﬁﬂ,Exenplary synthetic polynmers which can be
3 rmthe bi odegradabl e delivery system

[tmidOJu d é"he puxﬂgduecnés a@h bk aotified @iniganpoth ehitgalfihmighd,

1& d¥n§rn19< ng%lggxgef%g §¥e§grn€%qe§%?lﬁ%%ﬁl ié%;(glgtgidecmc focusing,
aﬁmhty,ahinyinezrfﬁnityemaaﬁ bmlhaige ShroRatogMiphy, Im@édaﬁh GikPo

V|n her s V|nyI esters y-Vviny
%8’(“1)‘4 i% 8#@%%’?‘?05 PHOF PigHRESSS WS I%‘E Wemﬁfeé@phy
ponS|onanes pol yanhydri des, pol yurethanes and
[ gaﬁolxpers t hereof, poly(butic acid), poly(valeric

cel l ul ose, hydroxyal kyl cell ul oses,

[(ID&M]U| Qﬁ@n@ﬂéﬁ@ﬁeﬁds deSdribdd RSEin @St ﬁé' Riserfdl 'irft@ V&%I’L lél O%fdleic
ggp¥ners of acrylic and nmethacrylic esters, ﬁ?

RiPSHOB Vederp pid/rdprggingsiectorsy @udqugmqoqan be esddun vE®US
waysd E QXY&ﬁMbre@@$M anGBl1 lﬁkrﬁiﬁ% %)I(XB%HOX% oyt a cell
ulose cel lul ose ace 0se pro %%?
O%EDP&ﬂntfsaéllvaaieﬁa@@dlngwythawentm kaQJ/IldES e vadetcatprising any one or
& ul cel Lul
e Fici RGP e S e 485 G gl B9 composition tar
hasdhebitity kw¢armﬂngbmy]cdtse<)uenqzmh§o(a&mhgﬂle hst dfbal&f/hblre’ﬂiyﬁﬁhﬁms of

at i SO thacryl ate
wE Db BN B, Ditichy E8Goliee eyt apgei
aqidihg(Haa beayl engimadre‘d; myxhgte@mbmm{tﬂmh €0 bhiqus ftlﬁi@@l% Ydl@&l?ﬁ'l the

| t
B0 Y TB e RO b Bl ey eadiy P abp oF e dyvention
Dfmﬂaylst thy wﬁm is mﬂlgtmcbmmene Exﬁ@;blb’s( SitsBArRONALBASE dene

eth [ en ene terephthal ate),
“%S%E’?ft 9“@9‘&@% @5 a ¥a§ ?ﬂﬁ Sydiablsvaal gefprs inilydp) for
chl ori de, polystyrene and pol yvi nyl pyrrol i done.
Exenpl ary natural polymers include al gi nate and ot her
pol ysacchari des including dextran and cel |l ul ose,
col | agen, chem cal derivatives thereof (substitutions,
addi ti ons of chem cal groups, for exanple,al kyl,
al kyl ene, hydroxyl ati ons, oxidations, and ot her
nodi fi cations routinely nade by those skilled in the
art), album n and other hydrophilic proteins, zein and
ot her prol am nes and hydrophobi c proteins, copolyners
and n1xtures thereof In general these naterlals
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fused inplants; and the |ike. Specific exanples

include, but are not limted to: (a) erosional systens
WO poortod2h1 t he product is contained in a form wehis2086/024261

matri x such as those described in U S. Pat. Nos.

4,452,775, 4,675,189 and 5, #36, 152 and (b) diffusional

systens in which a product perneates at a controlled

lﬁsﬁ&ef a%ﬁlamée)am%aoéqsg AfenblB§eEihle Jirkd (AUNG-baBRltvectors),

Nos. 854, 480 133,974 and 5,407, 686. Liposones

reletital Yeciws, hereessimplet virse(JSNY-bpscd yagters, AV ridenayaal chimeric

%%W”Hf‘@bﬁl&dl- ?ﬂse@%@f&rsa%é Ren&XATBARA QR%& gﬁygof]tgése vectors can

Epstéin et Proc . Acad.

h@@@@ar&s gging 119@)d repvabigang DNaﬂ techrmms: desmaqu in Aesacsan@mok et

L e

sagipisi lipasdngas, BSalsd BOGEy in theSrt dad can Mossed th cH8ascldibwiththe
11‘11\?3\% sflh% 1{1\%%%}7{\/ 0909 gan:gb 4%156(1[0(% oﬁl%@a ta§r rhﬂ@lteisc;ég e dgr
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L e e e A T e
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absoy bed or ncapsul ated.. Were, an_ i ation, device
18 DB a5 TGy MR o Yerlor t Pty toaretes fo gt foid
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GFLOF F8 U e H’t‘bﬁlﬁ hesg ceff gmeme ?arlilrtl?di’%e‘%'fﬁ%thﬂ Bocellin e
;thokgﬂdﬁggmgr via continuous adm nistration, or via

cat heter using_continuous infusion. [00201

1 A
(A3 hra CRiRlG1E a1dscd ﬁlt?dqunrlamC@dwpﬁegﬁmgtoaﬁmmoglglp@n expression

J%st%' ) e%ﬂl@%ec@ﬁtdem& fAanBA L alnPJFO'l ?Jnﬁzuﬁ'&l' d7. Bf.45
vector of the invention can be fornul ated f

@00 Wellom al. NisheicddidrRasx Ahpi981-945993); @p«;,Npmpg etal., J.
j,laMeﬁln Zgglﬁt%ﬂ?g-?l so can be fornulated in a

I quefi ed”’propel or aerosol delivery. In yet
[@0aith e r Véctorsrae sypiaty sgedted to baSunetignabin theehast ¢ezlen| which the
] I,
L PR TP BB OO Bl ol Mo A TRy
ampliECEioAwp thegand awd/dPeigressmniod the\dEndohh 20060 A mkierhacid

rgt!)lecicull gn%gd@%lmnﬁdn %néilel%lar\glp (g)rffracgpnt(?ep| r%%/;re{ammfgjeé/le}%pressed in

nonar
mbi@mjodlcb&aﬁunieabdbecmmrud Slstevis) g(ndt’cﬁl ettheyadic $ibstlcellsu lgectlon of

ot oTRvLRepind s BR! . biiest o e e e Babert s o

%@@ﬂ&k&a}?bﬁall@?ﬁfdﬂhﬁbﬂr@ B S Egcdsslatediand/vr Iﬂgémb éatécQOIZ@é’,]yeast
rtain for atjons containin in
B B RSE POy F PEGTENE S brthe] Hoetep A cxpression
WeEoEsAh Sy K foli¥Ein IMBIE Hnk. 0N 185941958 GBI o3t EA&MeRcFrésY Inc., San
Formu| ati ons administered in this fashion can be
Iiggor&ielt ed with or without those carriers customarily
[oord] | nE)Ep‘F&SlGQ m&@ SpRanPlonth bk H95796f the fdﬁ%wﬁ%%n@@nents
tabl ets and capsul es. For exanple, a capsule can
2EEMEITE @Ne oF PRI €RAACETITRqUSBICH A8 et qf mphs#twmhzetranscnptmnal
t&‘ﬁﬁﬂ&ﬂoﬁ%cﬁ@n&t a &Qﬁ‘plBQ Hﬁton S quh% cBRSHE 'argoﬁ&t dnﬁ %Lce%{o? Qﬂhce
bi oavai | abi | I's maxi mzed and pre
s(l,fe,gar lafdﬂ&t jegnerice fqarlsmrqrﬁozle@lnboﬁdm}a bmdmaIsnageontygd@ahtlbresequence,
included to facilitate absorption of a selective
bi ndi ng agent. Diluents, flavorings, |ow nelting point
waxes, vegetable oils, lubricants, suspending agents,
tabl et disintegrating agents, and binders al so can be
enpl oyed. [00203] Anot her preparation can involve an
effective quantity of an IL- 1b binding anti body,
anti body fragnent, nucleic acid, or vector of the
invention in a mxture with non-toxic excipients which
are suitable for the manufacture of tablets. By
dlssoIV|ng the tablets |n sterlle ‘water, or another
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vi ew of the present disclosure and general know edge

of formul ation technol ogy, dependi ng upon the intended
w0 ouwrmo2bl adm ni stration, delivery format, andPdEBS20861024261

dosage. Regardl ess of the gner of admi nistration, an

effective dose can be cal cul’ated according to patient

body wei ght, body surface area, or organ size. Further

ar ey lindsererpgion for irsertiogthe mbaltic anid ehandingeheepaiypebnide tb he expressed,

z@HB agggﬁégmg%§§gﬁefor treatnment involving each of the

ona gescriBed herein are routinely made in
[0Ot6hr t Varia compmichisintuytbh @ombhgdus@frotakdane lspécﬁke |aﬂd/or strain

AU TR0 ek Gl (el Br B s bl Fresdaonsein

hjrhﬁ@(a Jotdabidn Setifférbeneduehds fdtnathdre AEn\Wn boub®), 8YhAGR! or

ht f d | | udi_ ng
e St PG ot 2B g PR B dcession.
SvitceHOclof oifdAbRs caAle lafy ﬁroﬂ&r&&ﬁy orQﬁka\ff‘&fc% ann e

i nvention in_conbination wth one or nore ot
VEHehralp St ek erganisng or agplpteroYifedsthatdhe Qﬂnﬁ%?ﬂ%ﬂtﬂi B80S,

fauttibhal ird/aRd EinHdiaBeagatiyt btﬁg Yost 8411 hR@sherf. r agnent,
nucl eic acid, or vector of the invention is fornulated
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suppressi ve anti inflannato;y drug(s) (CSAIDs);
anti bodi es to or antagoni sts™of other human cytoki nes
or gromh factors, for exanple, TNF, LT, IL-1}S, IL-2,
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i nhi bitors, adrenergic agents, agents which interfere
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inhibitors), IL-1jS convertlgg enzyne inhibitors

(e.g., Vx740), anti-P7s | ectin glycoprotein
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a cancer therapy agent. Thus, for exanple, one or nore
of these conmponents can be included in the conposi tion
of the invention with an IL- |bbinding anti body,
anti body fragment, nucleic acid, or vector of the
invention. [00215] It may be desirable in sone
i nstances to use a pharmaceutical conposition
conprising an TL-1bbi ndi ng anti body, anti body
fragnent, nucleic acid or vector of the invention in
an ex vivo manner. In this case, cells, tissues, or
organs that have been renoved froma patient are
exposed to pharmaceutical conpositions conprising an
IL 1/3 b|nd|ng antlbody, antlbody fragnent nucleic
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preferred that the cells be encapsul ated to avoid

infiltration of surrounding tissues. The encapsul ati on
worioedR2bs are typically bioconpatible, sem -prCTBEsINE024261

pol yneric encl osures or nmenfyranes that allow rel ease

of the protein product(s) but prevent destruction of
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Met hods of Use [00221] The anti bodi es, anti body
fragnments, nucleic acids, vectors, ceIIs, and
conpositions of the invention (collectively "the
compounds and conpositions of the invention") can be
used for any purpose. For exanple, the conmpounds and
conpositions of the invention can be used to research
IL-1 related nechanisns, as well as the diseases and
conditions associated with IL-1 rel ated nmechani sms.
However, the conpounds and conpositions of the
invention are especially useful to treat a subject




manmal in need thereof, whereby the disease is treated

or prevented in the manmal. The term "effective
w@prmanel26r ef ers to the anmount of the anti body PET/US2006/024261

anti body fragnment, nuclei C%CI d, or vector of the

i nvention needed to establiSsh a prophylactic or

therapeutic effect. As used herein, treating a di sease

kl@ﬁvg((é).g.d igfobﬁmeliaﬁasd,e\flﬁmﬁﬁl a&;ﬁla{fﬁﬁmm“tan ihd/ineulinpelypaatint | y
reduci ng.or elimnatin t e [ogr essi o
hegaire e b e & ed s VR et e Sk O s
eally AR erVnhHRA e |p613'oﬁ’ﬁﬁ aftgint R aadhadrokushhpeeisartetmylary
i nhibiting, slow ng P ﬁ%sntlng the onset of a
e“d?%éﬂseéerﬁ?nt%@hﬂ‘le F‘?td’ﬁ“?rb? @ BHESof a di sease or
000601 t ) an ERRZZE InaY BE slﬂ'{%tschﬂx% tﬁhfa védi& ak DYSMidnB oCR I the

used to treat or prevent any |L-I reI at etg di sease or

pdysatide @Hingmregion %awp@aﬂx lﬁ%at?ﬂraéééﬁ? > 4o 156 aroeteing
[00{ AL oR 6 &%@E&l%ﬂu@feﬁ%cfd@ kncHRB tHoBe thRh RBfeQByhteid With

and 'treatnent o nmedi at ed di seases or nedi cal

bastenial, itiserieand ngmnadien hestaellsr Such ypeipms inside, igter elitg PRI
arfl ed %?\Qgilsﬁﬁngégh% A :@grggs % o JORES, zﬁﬂ‘ﬁl‘ (Ste¥thgdhe Company, La

aut severe infections, and
J orﬂag@ahﬂ),rpﬁTlé $Nevagcla Misamwrséj RGEX GRharmaciq BiotechPagataway,

T

oart cerative c
alphdQPC TRplicatios oc W OBHABG ) end pastBacDiral €Gipad/BBhapyend Island,
Nd%ﬁease (COPD), asthma, graft versus host disease,
atferosclerosis, adult T cell leukema, nultiple
[(mlel] onmadditivhdl ippdsibls edemrsiacisde, dtrapkent lialiteh i, nemiids, plasmids

Th bodi d
oSG RSE s RE B s BT E RS AT AL SR By
Shonfleatorsehande, Biteed be Hm{tBO dlsEliddGAsh asBisdseript® pizn;sedl

uveni |l e, j di opat hi.c hritis, Sti. di sease,. P
e BEem e Db 0 ST ST R gioring Systims Inc,
LS TS RaSHif PP CRONGHihd ﬁlﬁ]snﬁd@dd@%né‘d)fcbﬁ bldﬁﬂh@ a a@»ﬁmbhﬁedl HCR products
rel at ed di sease or condition SQCI at eg g@t‘g
(e VR QY Té/paing® Kif, PLR21 rPkﬁE'Eﬂ ‘]16‘51/’“’?‘1“(?? EWHPgetnr 51

Chlflf Caid rﬁarﬁﬁlalﬁdnsﬁéﬁ%r Rfﬁk@%cfowﬁbﬁ Bea ey viRisQap@ssion system
el evated | evel s Ibin culture. [00224] .For

@@Q%K@lasmﬁbdqswe@@ﬁtclﬁ@@%aeo i, GrlifusHY eqombinegt melecules
ol &Vﬁgédu%&ﬁ%%lst s eh oMb, eahdrthibAmRE Ry

D sor ), system ¢ onset Juvenlle
eiedtmmmﬂhn,@r athehkriopingechgign®l Associ at ed Peri odic
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Associ ated Periodi c Syndrones (CAPS); chronic fatigue
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e o " . s o .



injury as a result of trauma, epilepsy, henorrhage or

stroke, each of which may | ead to neurodegeneration);
wawasaeRsl s di sease; |earning inpairnment; | ungPdi/Esnees24261
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Table 1: IL- Ib Binding Results [00246] The results of
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better than, the binding affinity of AB-control for
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The results are set forth in Fig. 6. The ability to
inhibit the in vivo activity of IL- 1/3 is assessed as
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AB-control in this assay. [00253] Thus, the results
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experiment for eachusing KINEXA analysis. Fig. 7
reflects the results set forth in Table 1, while Figs.
8 and 9 reflects the results set forth in Table 3.
[00260] In addition to the values set forth in Table
3, the KINEXA assay results also indicate | ow and high
95% confi dence intervals (KD-10W and KD hi gh). For
AB5, KD-10Wwas 0.07 pM and KD high was 0.72 pM For
AB7, KD-low was 0.11 pM and KD high was 0.74 pM
[00261] Si m I ar KD 1Q/Vand Ko h| gh vaI ues were found

e




KD-1OWwas 13.38 pM and K -high was 24.84 pM For
AB5, KD-1OWwas 0.1 1 pM and KD-high was 0.56 pM

wQ 0020@26The Kl NEXA assay results indicate thaPCHEBS20a61024261
AB7 had an unexpect edl yl ower.,di ssoci ati on const ant
t han AB-control. EXAMPLE 6 f60263] Thi s exanpl e
illustrates the in vitro inhibition of IL- 1/3
sgpilerndnigdevith yastialots, loftalbumé: hyd@iateomdion fiitddicelf sguihlas | b
mido ated rel ease of I1L-6 from human fibroblasts was
assaysd for several antibodies of the present
[00178Nt Ifbnarmbldho IOf athsr. cofnp 0@ @Afsefihier !;dlecﬂlilégnowth dfittansfycted or

AR B SR PSRk B S B RSB
cheses bases ot ke sblhetﬁlﬂ@ matkentib@ée q‘irdSﬁit eﬁﬂe pidsmiid wiih fvhieinthe host
rob 12 s i.ndi n curves far
o FRO e 231 Soip S X i Sl e S i amite
reslfmncm hhdxdotnpoﬁracoafddbcuo&hé @gtgfk&ﬁecfédztﬁ) mﬂg umABS a&i_y&ifé C(bkﬁ&St S
ant.,i hodi.es. desi gnat an and the
CPémrnfié Belpive g ﬁ%ﬁ@@%&@hﬂeﬁa@@&%aﬁdmp@x@gd

[00180] ABthe Aaduardbs NCDH bﬂlﬁm@ aRARIH M frgggndﬁ%rod\ﬁ%a b§i @‘I‘xoﬁ@ell can
I C50 of 0,076 nM (76 and AB3 had .an

bR prEiRio s methqdg knavn Dl Sneh mpodiina s, Bt ligiation,
WEkRRABR idafidls hmBo hdy1ght d@%@lsel&}’roﬁﬁbtrésk%o%lﬁ&natun?g gel 12

desi gnat ed 'ABl and AB7 in an addit!l onal assay. FI Q.
eleroioresis, HRHE prpetagian, dinmppongeqiniiadier; and/proaefivithessays.

[bo1BiPb |P%§1h§at¥%¥ o ILbP@Blﬁ&ng‘%lb@?)ds)Aﬁ%ﬁueﬁtswﬂﬁk hasARerd Rreted

commerci al ly avail abl'e Ki neret
intp gheegt mediatear bmomnl@shﬂstrsntgam‘vasmfsxfmhmwsyndbxshmafﬁmty,

Rt e L GRREEL phkiBplaph: bbbl SRl IR,
peapprative gel Rigeiraphdiesip pmswlwmcrfatusutg, dmmaitaﬁocusmgaand high
PARME fald BBl B PRSPl b ey Pl PEnBEEB8jebion ey be
pmﬂﬁdsﬂoysdfﬁwtyl Giﬂ@matoigra}ihyaﬂﬂﬂitotbmsﬂlvﬂﬁc}f safeciﬁ\MEy padsshe§c @kion.

5 Ki t
At of Spfoad o Fitn bbbl chEPaR gy oRRtsRaEt it afniy
thonsh sdtexdiilircat otheadned feptida subloser DA(@ (BaksghialKodak Co.,

s S. qu i'S t@ onc ntr.ati.on % %ntlbod or
ﬁ@%/"g’f‘ ‘%‘F‘)“ SHtvY BV‘%Bg‘? A ET 5E5eE08EY |°E3161“Pé‘Ff§‘é‘§1é&n%y
phlb.ﬁéld’ 5 Sdertdpalffiafy. colladd, BordxhBpid| gﬂlymsﬁ?dgll@ fﬂ)iddb Wi‘th at {¥inity
in Tabl es

di vi_dual results reporte 4
s PoGEA T e 88 iy 651 oEpigkel uciptsbe Qiagon.”. nickel
cblaghiny) bl 84 uskd $&)ﬁﬁlrﬂi@cﬁ§n l%gyﬂﬁgtﬁl%ett%geﬁ @biRE bﬁélng 2885,

and. AB-control, 0" can be cal cul ated from
@%Pf\ﬁxa@a e, ég%%l ef é‘s%ﬂ% SurrpntReetpcolsan dMqlenulanBlioledy, Sertipn

10M \Sﬁfohﬁ wl%lc@s% KEQRokind 99!3)51 q@boﬂéﬁaxnc%g St ﬁlaﬁet)?ﬁ

N} 50 pM (this value'is also shown in
Py waaﬂlastslzmpwbeﬁmﬁemﬁi | C50 for AB7 of 5.6 pM was

[(ﬂﬁb@]u' 3f, qg bfl{d‘i:HE ahﬂgd&fés%? ﬁjﬁ%]ﬁéﬁ@%hlgﬁg‘ﬂéle Iffeégred %1 d)%oc%Motic host

ue 1s also s

cqi@[jneé/ bﬁ)pres@nt@n pNAbLS fmsitherdm t_hej’)eﬁplﬁn‘hlc ﬁpaneemm Itl%@'toi)dnsm or
ng‘cglslg%ﬁégﬁ) E?rg %1{) Mr%%ﬁul%gkﬁﬂl | S V n%arg%g(ges or

frgoewis ¢an b?abﬂ@tﬁl)fronaﬂﬂ hdst@elpMing ﬁ@%ﬁﬁbpffd’l&&ehm@&lldnbﬁn in

1%%%@?0 eer%%ﬁBi E P(iStC St"%ﬁ ‘F‘P{%ﬁ%&%¥% eas t&m?g@%t%ﬁS and

IL-1/3-stimul ated cytokine rel ease in human
fibroblasts has been shown to correlate with the
inhibiting agent's ability to inhibit IL-1 nediated
activity in vivo. Thus, these results indicate that
the anti bodies of the invention will have IL-1/3
inhibitory efficacy in vivo. EXAMPLE 7 [00267] This
exanple illustrates the in vivo inhibition of IL- 1b
usi ng I L-1bbinding anti bodi es. [00268] The in vivo
ef ficacy of AB5, ABl1 and AB7 and their ability to

bl ock the blologlcal act|V|ty of hunan IL 1/3 wer e

T 1 o,



testing AB5 and AB7 are set forth in Fig. 14. The
ability to inhibit the in vivo activity of IL-1(S was
w@az®eseredl as a function of IL-1 b stinulated |REBUS2006/024261
| evels in serum As illustrated by Figs. 13 and 14,
the ABl, AB5 and AB7 antibodies were effective for
inhibiting the in vivo activity of human
pehiara&{u/%yibgi%ﬁ 8y F%B&sﬁegseﬁdihdg@mwwnpﬁﬂmr shadativh Golloesd byl
anti bodies are useful for the inhibition of IL- Ib
ceRiEf 9% i n vi vo. EXAMPLE 8 [00270] This Exanpl e
[OMEJ3}‘ StE MWS i abe ALTLL GRFAAISOMBIbSdy dr fRBBAL pli’@ent elther in the
anti bodi es according to the present inventjo
CyEpiss®.or eeletsed, ot PErDASTIE 3T0F B DB MELREPHFHIC UghH Bethods
%}Gfﬁnn BERNS, e)?aﬁl%l@ﬂi 4 f‘fb%lneﬁt@ ARSe1E RS hbMShdbdeRrikilpedibBsmic
rom ot het’ non- human mammal s. Anti body desi gnated AB7
spearbyaasmioboshpck fraknigieAds to human IL- Ib with high
[0@{§¢4'] ni ltf¥1201\i§@)§1 b@ﬁl%?é’(ﬁ‘%)ﬁcs )%aﬁ'aﬂt%oﬁ 8 of Radnkent hde fr6: Y, they can

r hesus’ nacaque, cynonolgus
oftm rbkzeiytp thsi:ogt}er gud/oresitepice]lula et rbadaiss and (hgowifl Be fmpd primarily in

the ﬁ%ﬁ%ﬁ%@r&ldaﬁ\é@%nglf\l?%?gg Tf %Qi‘letc Hﬁﬁaﬁﬁ J:rxg(ﬂ?eﬂ%@ rtlre,aited at pH

eMas dilevitif aimm@imazgemssuai a,s&rdeli;eamr girmdmm @u@x@m@@@m@&
sepa densi radient. ¢

e B B A TS Rbnohh ruapt SR &5 gL

alk#iink pHed ms%fboeymihyi shesphias at d@ﬂ\;m todeBade(bréakoaphitsind]

e AR B DB Py 4 Rt

usipbieBoIkctropRstesiy) mﬁmﬁﬂép&ﬂﬁ;ﬁmﬂﬁﬂ er tholikeeliticd datired 4o alates

R TEME TR HEIT RN I T
stHIRRI &b kudkas thd3e b aérﬁpbei@i ard th MbrGonéttah (ReMDEDL, 18B264-
foll owed by addition of 50 m protein A Sepharose bead
2Pt o i mi unoprecipitate the AB7/1L-1 b conpl ex.
[0SR Nt sohleRadeEORTRIIBMMdiNEMIBRIVKR Grabié nkdyMot @J‘lﬂolbgfﬁally
as |nnunopre0|pliation/V%sgern blot controls. Afte
ackigp ppqnfispiattono Marigvd mgdiods iy "Gfolding’ o ETineA @éﬁﬁ%?ﬁﬁé% its
teg ﬁ}dﬁmcﬁlré aﬁ%ﬂér%g"éﬁguﬁid&ﬁ\ﬂfgs QA Be @se@@i’e&&%l&@élceﬁn d

120V for 1 hour. low ng transfer to
aqumm tﬁupimnwmod@nblpém@cpavnmvs@v@hzﬁdgmypam@e 5 & ekugeplly above

7 }5\%& f 24 r@é%ﬂé ::B %ﬁﬁlaﬁ%c tibDGHRALSh R TIR s@Eétmn oM th
rane ours secondar goat anti - human
chagﬁbmns virg diyniloty theeltodas weﬂlfommlwrahndy lsolpitigation s usually
added
of el UL IR SR A Skt an w2
cﬂaﬁﬁ@ﬁeﬁhsdﬁl fgsthe icﬂulahzht@ﬁ Is vt dabes tl\mfowng/@h@tt@n solution will

PP LBy R TP i
00 it€ Bene Bateyd Frati b vettos p()‘fénimy alldsﬁngig),r danlﬁdé Shuffjingod occur in the

human |Il- ib re added.to.the RP nedi a, Near .the
TR AR s e S s e TP DR s
1ﬂcﬁlﬂ€ 8ys@eﬁne?cyi’stﬁ@1hr@nglﬁﬂﬂﬁcﬁ&QGBHD/ﬂ@lbiﬁs GSHDJ:@@U lchlorigei ght

appr.ox tely 17 These in
e R e T AP P oo PR - de by dn amy
ins1a B8, MdosbiSert Ry BEWbed B tHcbasdMe Eﬂﬁ@leﬁé}gﬁﬂthéﬂeﬂﬁdlﬂé ahdl€ommon
bl ot shown in Fig. 15 (lanes 5-8), the results for the
sanpl es from cynonol gus nonkey and rhesus macaque are
shown. Lanes 5 and 6 are the cynonol gus nonkey sanpl es
wi t hout LPS and with 50 ng LPS added to the RPM
nmedi a, respectively. Lanes 7 and 8 are the rhesus
macaque sanples wi thout LPS and with 50 ng LPS added
to the RPM nedi a, respectively. Near the bottom of
the Western bl ot, bands can be seen in Lanes 6 and 8
(the sanples to which LPS was added) at a region
corresponding to a nol ecul ar wei ght of approxi mately
17 kDa. These bands in Lanes 6 and 8 are indicative of
Cross- react|V|ty of AB7 mnth prinate IL 1/3 nanely

Al ~ r




| anes at a region corresponding to a nol ecul ar wei ght

of approximately 17 kDa. These bands are indicative of
wo b@7iod2di ng of AB7 to human IL-1]S. Lane 5 i nPEi/gS2006024261
is the RPM nedia. Lanes 6-8 are the results for the
sanpl es from dog PBMCs, witR>no LPS, 50 ng LPS and 200

ng LPS, respectively. Lanes 9 and 10 are the results

rbapents DsedFanBls@arpositigdd Fleardl) hlRBMenhe gyl Reridumoddtdlar
LPS, respectively. Lanes 11 and 12 are the

50 n
"i‘eé%lﬁ?gtagg“f”éera‘idﬁ Ies fromrabbit PBMCs, with no LPS

80$6P0 1016 BiRBRESAHIbYAEYor fGMENtS BLHE &&mrﬁé tioh@n Iso b
[V\éstgrn bIBot iE)gez;mds canOr selclen in Eknes ! agllalg °

pe%m@d&dghaﬂlealrsa%ws @%th?ﬂSégmh 8s bk phase msm&fswﬁa%a ysing

t@chhﬁlgesq&o%ﬁﬁ @é@ﬁ@ﬁw@ thde et TRASMIBLi ARG R (1@83) J. A
approxi mat These bands in Lanes 12

Gt e a1 e Hovehimss sL (S Pipe NptiowABPL S S8k 32, and
Sitéwal'{ zﬁldmné @1@@4} soikd Hlae Pepfiic %ﬁl‘?‘é@ﬁel’lglfce EnvhRLRS

I n Laneé gui nea pi ng LPS added)

RQﬁ?&fO@E(hﬂ]ésSuF]h alttle 7S Qe gmonts mambs syrdkesized withjor Withpit mea

Th [ h
I‘Rét%ig}élh? é‘é t?I‘LtB ia%@%\/%\g\?mmfs @ﬁ%}l&ﬁﬂ&é&% sgé%/ég raa o%wts 1‘?& arIAiEZn f)ﬂ?idmg
fregmealls snay awridized hesgsetiradsaquierth nylhcﬂwéfgmacambcnfoay disulfide

3855, 0SB a5 R AR R RO Syt
agssiciaed VRl nafEXA\REEonH 10 BivollucEdils-1Ebamdplgantibodytoe fragment.
illustrates that at |east sonme IL-1/3 binding

anti bodi es according to the present invention are

(001395 - rRIReivaventivhll Qorhpositioas f r om ot her

-hu nmal s. 1 body AB{ was ass ed or bi ndi
At B R 8EMGRLRY OLYFQIOFSAL.
ihRaddib¢anRe Fafil el ih cBHPRRionERHSRiafil ghe[rﬁhhcduhcdl c@mposmons
%‘aepr otech) were | oaded in reducing, and _non-reducin r%

B a?rmmwoamqanpalsswem@w@l@r orephylaRticaly etieptive gmopef an
1E0l3 vMikankibSdyS hitboliP irh SR ink OB BeilBSRE &BELfBhe %zéﬁtlon in
over ni ght and bl ocking wt h 5% nonfat m |k, AB7
AIPREIE FEdh auttablyeprner. S+ hPhaRBaceinslz Awepiable 2gamb u’Fsgncally IL-
Wn‘ﬁb&ﬁ% alﬁmhayﬂmntsgﬁ%cwa&&%%@md)fmtm%gﬂyn are

[ owi ng wash eps and detection was wt
syffisicntly purtfivE feiadgrinisiration @oazvan}mﬁ ibgforelfprigwiation in ke
Vst eLdchld ned by the foregoi ng procedures.
p neas 1 3&58%@ for non-reduced and reduced human
[0Q_189]]_ / g’harre@pg@aﬂy/gjcyptah_amts Jorarse 1n4thap1@sa°nopharmaceut1cal
cgglﬁoglg(gﬁ%?cﬁxc%%gmel%dyx%%%nqoH‘?u n{s eaqtlomganrtse T eesg Ll atlve cP]Brlng,

for ‘non-r e UCG
ﬂabprlr[mpelduﬂln@gynts,/étnuﬂsm@lnlgagérmﬂjmmbertdﬁfg dgbmt,,sobanﬁsigilkean
buﬁ‘:n%eael%g?ts qau? e1s, %\&verﬁ 1f:1e%ig c&%aﬁg}t%l 0 OTVF%‘%r r %]o%%gts
comphisingragerity) HuﬂfaMg\agermsf aﬁﬁlﬁctﬂb&ﬁfseﬁmﬁuffhcthlbs whi ch in

r i ndj i ve of th ndi ng..of AB7_ to. hunan
D4y, e 5ot Sl o Blnp AN BB AR Eremplery
appdbaat earhaat T%aﬁﬁad@ﬁtﬂfaﬁcdnﬁ%@‘ﬁlbf{sﬁ:aﬂﬂlﬂcmdé afteidabls sddh as
EXﬁyPLE ﬁé This Exanple further illustrates

ic ggidy 8‘5%’%0 WPt RSP ROt SEPtRsss B e g

gteﬁtlfl he 1rﬁfnﬁﬁ@1k§buhﬂ§/ ﬁ?&rbﬂﬁh@ﬁ(ﬁyrh&@ lsﬁ?:'htaﬁ’ ﬁ&yﬂﬁylbhréhd*ané raﬁﬁﬁo

humans and | east sonme non-h
agidy syphgs 319/%9 eSutpTgine, 4§ PATRYIRG, @thrf'eoréysmep ?néﬁ%ﬁﬁ?‘%‘hm%f’ﬁ
DiO cells stinulated by human, rhesus macaque, nouse
and rat IL- 1/3. [00279] D10.4. 1 (DIO cells are
murine T helper cells wth specificity for the
conal bum n antigen fromegg white. This cell |ine was
derived fromthe AKR/'J nouse (H 2k MHC hapl otype) and
requires IL-1 and antigen receptor activation for
growm h, proliferation, and survival. The DIO cell line
is highly sensitive to IL-1 and can respond to IL-I
from several species (including human, nonkey, nouse,
and rat) mhlch alloms for testlng the Cross- reactlve

.




such as AB7. DO proliferation is not affected by LPS

or by macrophage-derived cytoki nes such as IL-6 and
WaNB7mo2266s a result, D O assays can be used toPEEBEERE6/024261

the specific IL-1 act|V|ty fr om endogenous sources

(i.e., LPS-activated macropi&ges).[00280] D O cells

were activated with Concanavalin A (Con A) and a

diaodiidds, dna\ogiler 6drbs13ARRR iRARnOTuddad, 48n&seWr@Bxifhs; bheldting
e or a sence of several concentrati ons

n thehg nc
a&?n%‘? iﬂgﬁf & ispierlonbaisapehas mapnityl a7 sasbitolsali-forming
cehnteAdna bR awkddiurd; aadr8hetiofo Ehrfécﬁﬂtg sttHnfak ?W@QI{ glu{omcs

glﬁgp gflons of IL- 1/3. Cells were culture
PREGHE ANl 6 Fle rlE9 Bhwiae! qakelaﬁldrsedabi@/toaddy Aghantieg agents
uli@.dié)éllééh abd1 hhivded YR #¥aB %Bdlg}ng)? Pﬁt%s cﬁl&gd 2:§atnn§ol $brbitol,

%ggs of culture and assessin

MOBsdks Jytablepreseryatives inshidy bmlkgpgmw{;bnde thimerosal, phenethyl
alRbRS SmEBABAhYent At '

per f or rreggum n glymﬁ{, P mo%haé%légé(%?rﬁ}?ﬁ g\ﬁ@ﬁm like. Hydrogen
PRISEigaBIsH ambemsedw@smr%e@rmve ﬁ(uﬁabldCJOSpb’bm’s inckde glycmpmpylene

I L-.1/
gmma%dnlﬁjdé Je ﬁtltaﬂlg ?%{ﬂyxmg gge%%gb h&?(%t ca fge es,:ﬁsglyvjmglpyﬁr(gpddtﬁ,e
bgja@yglg@a}rlmyétyxﬁgm@mld@gaemlmbhumﬁmtabhkhﬁ’actﬁﬁshr%mg

ant from ctivat d human PBMCs
ofrhi0d BBl B o ek Tk Fep st e eraeteg
lagithin, chatehtetol, tylpSipal, GaDtheriks UFR R ITES cmnseecodeér%ﬂal Beflers such

o308 SRR By SRR B AL SR
abrsit pig 4M. £ raod Gfit biffeehn bd QG 7Bes Lﬂddﬁloﬁlﬁlqjlﬁhﬁﬁh%e@ﬁg agents

re,sumarized in Ta 5, which_ includes the
A G I e PEiiermdeeldvimeen BpBima i & Fgpmaro,od.
Maek:Bmhisl‘m.Cohipm@nlD% 1/3 and 3 experinments for the

t AB7 hi ghl t ent
SN 2T P01 FRlh b Sl i 2 bea bl o fsese-dried fom

alehdﬁygladlmi@d)r}é R RIS B ofcB@tids Vé?():lpf?:Hﬁas‘ﬂlr:f’a&ant} \?%%1 xﬁﬁ% cufgs

0_hi th otent in neutralizing reconbina esus
ﬁ ’faiadfﬁfgves Apstrorhudldngnegnts fep Jos ¢xameido S Batents 635960,
6,566, 32‘9/ 311(1/\6 812, 11@Yver Re i
0G0 Fol I e cne bR meR th Bk RObGe A AL, Wik o
NG ARG S&%& §SAUepsey liatopser trehplosel Th Sngumt Dﬂyspratsstagrc
Fohl Dl
RS Bt L L BER Ry
1sgt@1&1p{p§ﬂuo¢g§1r}ype¢q_mq_qrgllgw}¢mgmm ﬁ@muMDﬁrHigo mgebensaitable. In
oklne Act i Vi
4T Ol AR, SRSl 0B SRR R
anpgpt ef dﬁgtaéatm@nﬂhaagga@ahmﬁ thepratein dpon 13(0311111}&11@. Eaémplary
fragnen resent
SRR A O ST A9 R e iy
lyeplitkized fiorivalatipn axteefnmamupm BNl aa@a 406 tnMn URBothbr endodiment,
3.and/ or haVJn bstantlally t he

/
» ATt 65 Pt AR i J9m pcans
sueh m@éysomwh (@ polykorbdté 30, plE6Bats 8 ki&lsxz@ﬁes%gﬂ E&l@ﬁn%r

| tral I L-
1380 AT R S e Pt el hem prsTvn psen] sefte (EDS):
softius lplﬁeleqnlf‘at@p@dmm W1 Gl cadide; %%11- ﬁmﬁﬂoﬁ’e?/# %%téaﬁyl-
gq%t f |nven ion_ (for exanple e ant i bo
ool S PR BB o e[yéw@zsfsm\sae@esadwi% B idercoiyl-

array (JPT Peptide Technol ogies, Berlin, CGermany) was
used to identify the IL- \b key anino-acid resi dues
(epitope) involved in the binding of AB7. A scan of
twel ve am no-acid peptides, spanning the entire IL- |
b am no-aci d sequence, each peptide overlapping by 11
amno acid to the previous one, were synthesized
directly on a nenbrane. The nenbrane carrying the
pepti des was probed with AB7 at a concentration of 2
,g/m, for 2 hr at roomtenperature. Binding of AB7 to
nenbrane bound peptldes was detected u3|ng a secondary

LN~ T 1 o, .



corresponding to residues 83-105 of the mature IL-1/3
protein. The sequence conprises the am no acids
wWESWDRKIRYPKKKVEKRFVENKI E, and AB7 is exenpl ar yP@rf/US2006/024261
anti bodies that bind to an epitope within this
sequence. It is expected that the antibodies
desi gnat ed AB6, AB8, AB9, and others, such as
beddihd; RReiagSddpRopyN o dehiiidd , Gt glesiniab xsgﬁl riNenZfpapel-,
the |ight chain of SEQ ?&@i@d 27, al sp nanto an PR
aéla}dpsrﬁay oé’ﬁtsaﬁt??éﬁ“ﬁdﬁpff’?ﬂﬂsbe@@ﬁlﬁ@&ééum@éﬁmm&l@’ %2 [00287]
mﬁét@ﬁ&%ﬁle phindilsHr - e§r 1§d§%a§aﬁndﬂp¥(fp91 !hﬂﬁ’t}@!atn{n@é1 s@cflum

usi n an antlbo he i nventi on |nﬂp
mpfhrlecgeeids gydipqdivgn mpthghb I-tmr@gmndN@dMQM%@T senes (Mona
het. a
In@@srn‘lé% It t’at@ﬂs&?% Og%ﬁ%)él%@g é{lyﬁqbﬂ%@&hx?cﬁ&g%ﬁtem of
etbﬂ@m ang @m@de gived (a2 thtm@csc SRe®etek Bxeramary gfapopets of surfactant

TR R Ebe SOuRled doimyte oitim iyt 9107, Hio

mylecwarcemgiit sieebtural Rdgitive (egofiltdr bingeng) by tklpdelfor S{;uihnmlles
9% CQO2.
LSBT ALl BaIPTRy Bl 3 S2, Vol o

ca)ﬂaok@ﬁieth?hdhﬂ«ma oarttoxghetbyicafuldsa tc&hdm,uiydmxﬁeﬂ@ltqlla)osé, n
hy gx%{a%%ylg%fuk%sg Sh %%y@iéﬁ%xﬁ@ygg%u (lg:egﬁ? %&Eliﬁ%lc&?ulg]slé,rm n

dax&mufdaﬁhu,rdemﬂes nRkdse,aylos) pregdlhtirized grechné dEi Giilgaté, Amylose,

AB7 neret(r reate | es wer 0] edtoa
X Paftobien sty a0 St B R Sfaghion ByFoh Phgmas
disciiuth pRospliate, depmﬁmq@rdsmﬁﬁj golyki8ylaMbhol BaTR T, gmdosb Neuar gum,

le 6. 1C50 i.s the concentrati on of_ anti bod
h%fg%}fl?q@a COBPFERTPLR Sy 85 Goazaesyp dlgminuesilicate. pipt t?c{eXWs

pAetiyidng ol 116, poTﬁ:@t&c@lit&Og&Q&onIrh@aﬁnf RS, S’cragﬁﬁﬁtlﬁSt rate

the in_vitro potency of the AB7, as neasured b
AT 7o RIO% SRR, a8l ity Baelopea Bganga gRnsIof bigh mplsylar
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anti body or antibody fragnent is an Fab, an F(ab')2,
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[00210]  Active agents for Crohn's disease in which an antibody or an antigen binding

portion can be combined include TNF antagonists, for example, anti-TNF antibodies,
D2E7, cA2 (Remicade™), CDP 571, anti-TNF antibody fragments (e.g., CDP870),
TNFR-Ig constructs(p7STNFRIgG (Enbrel™) and p5 STNFRIgG (Lenercept)), anti-P7s,
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[00211] Other examples of active agents for multiple sclerosis with which the IL-18
binding antibodies or fragments can be combined include corticosteroids; prednisolone;
methylprednisolone; azathioprine; cyclophosphamide; cyclosporine; methotrexate; 4-
aminopyridine; tizanidine; interferon-B1a (Avonex; Biogen); interferon- 31b (Betaseron,;
Chiron/Berlex); Copolymer 1 (Cop-1; Copaxone; Teva Pharmaceutical Industries, Inc.);
hyperbaric oxygen; intravenous immunoglobulin; clabribine; antibodies to or antagonists
of other human cytokines or growth factors, for example, TNF, LT, IL-1, IL-2, IL-6, IL-7,
IL-8, IL-15, IL-16, IL-18, EMAP-II, GM-CSF, FGF, and PDGF. The IL-18 binding
antibodies or fragments can be combined with antibodies to cell surface molecules such as
CD2, CD3, CD4, CD8, CD25, CD28, CD30, CD40, CD45, CD69, CD80, CD86, CD90 or
their ligands. The IL-18 binding antibodies or fragments may be combined with agents,
such as methotrexate, cyclosporine, FK506, rapamycin, mycophenolate mofetil,
leflunomide, NSAIDs, for example, ibuprofen, corticosteroids such as prednisolone,
phosphodiesterase inhibitors, adensosine agonists, antithrombotic agents, complement
inhibitors, adrenergic agents, agents which interfere with signalling by proinflammatory
cytokines such as TNFaor IL-1 (e.g. IRAK, NIK, IKK, p38 or MAP kinase inhibitors),
IL-183 converting enzyme inhibitors (e.g., Vx740), anti-P7s, p-selectin glycoprotein ligand
(PSGL), TACE inhibitors, T-cell signalling inhibitors such as kinase inhibitors,
metalloproteinase inhibitors, sulfasalazine, azathioprine, 6-mercaptopurines, angiotensin
converting enzyme inhibitors, soluble cytokine receptors and derivatives thereof (e.g.
soluble p55 or p75 TNF receptors, sIL-1 RI, sIL-1 RIL, sIL.-6R, soluble IL-13 receptor
(sIL-13)) and antiinflammatory cytokines (e.g. IL-4, IL-10, IL-13 and TGFR).



<220> <221> M SC FEATURE <222> (5) ..(5) <223> "Xaa"
is Lys or G n <220> <221> M SC FEATURE <222> (11)..
W@ 2dy/0628B8> "Xaa" is lie or Leu <220> <221>  PCT/US2006/024261
M SC_FEATURE <222> (12) ..(12) <223> "Xaa" is Leu or
Val <220><221> M SC_FEATUR§6<222> (67).. (67) <223>
"Xaa" is Thr or Ser <220> <221> M SC FEATURE <222>
. PlefBkd s22%tes okadive lagen( for multiflegcleRER 3 whRRN the IL-18
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[09%(@] <220 hi%%é@utMaﬁQuFfﬁiﬁWB raafﬁaaa& { BOhpeutitAR)efrsARB>
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ani@u) or a grophyylacicadly effieiiye apguntif thepregeft A4 g Findingpptibodies or
fr gts': I:zﬁét-i;%llggeutically effective amount refers to an amount effective, at dosages
and for periods of time necessary, to achieve the desired therapeutic result. A
therapeutically effective amount of the antibody or antibody portion may vary according
to factors such as the disease state, age, sex, and weight of the individual, and the ability of
the antibody or antibody portion to elicit a desired response in the individual. A
therapeutically effective amount is also one in which any toxic or detrimental effects of
the antibody or antibody portion are outweighed by the therapeutically beneficial effects.
A prophylactically effective amount refers to an amount effective, at dosages and for
periods of time necessary, to achieve the desired prophylactic result. Typically, since a
prophylactic dose is used in subjects prior to or at an earlier stage of disease, the
prophylactically effective amount will be less than the therapeutically effective amount.
[00214] IL-1B binding antibodies, antibody fragments, nucleic acids, or vectors of the
invention, can be employed alone or in combination with other active agents, which can be
in the same pharmaceutical composition or in a different pharmaceutical composition. For
example, such other active agents can comprise (i) IL-1 antagonist (e.g., recombinant IL-
1Ra or an IL- trap), (ii) an interleukin-1 receptor antagonist, (iii) a soluble TNF receptor-1,
(iv) a soluble TNF receptor-2 (e.g., etanercept), (iv) TNF inhibitor (e.g., an antibody such
as D2E7), and/or (v) a cancer therapy agent. Thus, for example, one or more of these
components can be included in the composition of the invention with an IL~18 binding
antibody, antibody fragment, nucleic acid, or vector of the invention.

[00215] It may be desirable in some instances to use a pharmaceutical composition
comprising an IL-1f binding antibody, antibody fragment, nucleic acid or vector of the
invention in an ex vivo manner. In this case, cells, tissues, or organs that have been
removed from a patient are exposed to pharmaceutical compositions comprising an 1L-13
binding antibody, antibody fragment, nucleic acid, or vector of the invention, after which

the cells, tissues, and/or organs are subsequently implanted back into the patient.
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1fici <2 3> Synthetic< _
or membranes that allow release of the protein product(s) but prevent destruction of the

cells by the patient’s immune system or by other detrimental factors from the surrounding
tissues.

[00217] Methods used for membrane encapsulation of cells are known, and the
preparation of encapsulated cells and their implantation in patients has been described, for
example, in U.S. Patents 4,892,538, 5,011,472, and 5,106,627. A system for
encapsulating living cells is described in PCT Application Publication WO 91/10425,
Techniques for formulating a variety of other sustained or controlled delivery means, such
as liposome carriers, bio-erodible particles, or beads, are also known to those in the art,
and are described. The cells, with or without encapsulation, can be implanted into suitable
body tissues or organs of the patient.

[00218] A therapeutically or prophylactically effective amount of a pharmaceutical
composition comprising an IL-18 binding antibody, antibody fragment, nucleic acid, or
vector of the invention will depend, for example, upon the therapeutic objectives such as
the indication for which the composition is being used, the route of administration, and the
condition of the subject. Pharmaceutical compositions are administered in a
therapeutically or prophylactically effective amount to treat an IL-1 related condition. A
“therapeutically or prophylactically effective amount” of an IL-18 binding antibody,
antibody fragment, nucleic acid, or vector of the invention is that amount which can treat
or prevent one or more symptoms of an IL-1 related disease in a subject.

[00219]  Accordingly, it may be desirable to titer the dosage of the IL-13 binding
antibody, antibody fragment, nucleic acid, or vector of the invention and modify the route

of administration as required to obtain the optimal therapeutic effect. Dosage ranges
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[00221] The antibodies, antibody fragments, nucleic acids, vectors, cells, and

compositions of the invention (collectively “the compounds and compositions of the
invention””) can be used for any purpose. For example, the compounds and compositions
of the invention can be used to research IL-1 related mechanisms, as well as the diseases
and conditions associated with IL-1 related mechanisms. However, the compounds and
compositions of the invention are especially useful to treat a subject (e.g., a mammal or a
human) in need of treatment for an IL-1 related condition, e.g., an autoimmune or
inflammatory disease or disorder. Accordingly, the invention provides a method of
treating or preventing a disease in a mammal comprising administering an effective
amount of the antibody or antibody fragment, nucleic acid, or vector of the invention to a
mammal in need thereof, whereby the disease is treated or prevented in the mammal. The
term “effective amount” refers to the amount of the antibody or antibody fragment, nucleic
acid, or vector of the invention needed to establish a prophylactic or therapeutic effect. As
used herein, treating a disease or condition is defined as temporarily or permanently
reducing or eliminating the symptoms or progression of a disease or condition. Similarly,
preventing a disease or condition means temporarily or permanently inhibiting, slowing, or
preventing the onset of a disease or condition (or the symptoms of a disease or condition).
[00222] The method of the invention can be used to treat or prevent any IL-1 related
disease or condition. For example, the present antibodies and fragments are contemplated

for use in the prophylaxis and treatment of IL-1 mediated diseases or medical conditions,
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[00224]  For example, the present methods can be used to treat or prevent Neonatal

Onset Multisystem Inflammatory Disorder (NOMID/CINCA), systemic onset juvenile
idiopathic arthritis, CIAS1 Associated Periodic Syndromes (CAPS), Stills disease, or
Muckle-Wells syndrome.

[00225]  As another example, the present methods can be used to treat or prevent
rheumatoid arthritis, osteoarthritis, Crohn’s disease, ulcerative colitis, septic shock,
chronic obstructive pulmonary disease, asthma, graft versus host disease, atherosclerosis,
adult T cell leukemia, multiple myeloma, multiple sclerosis, stroke or Alzheimer’s disease.
[00226] As yet another example, the present methods can be used to treat or prevent
systemic onset juvenile idiopathic arthritis, theumatoid arthritis, osteoarthritis,
atherosclerosis, or myasthenia gravis.

[00227] Other examples of 1L.-10 related conditions are acute pancreatitis; ALS;
cachexia/anorexia, including AIDS-induced cachexia; asthma and other pulmonary
diseases; autoimmune vasculitis; CIAS1 Associated Periodic Syndromes (CAPS); chronic
fatigue syndrome; Clostridium associated illnesses, including Clostridium-associated
diarrhea; coronary conditions and indications, including congestive heart failure, coronary
restenosis, myocardial infarction, myocardial dysfunction (e.g., related to sepsis), and
coronary artery bypass graft; cancers, such as multiple myeloma and myelogenous (e.g.,
AML and CML) and other leukemias, as well as tumor metastasis; diabetes (e.g., insulin

diabetes); endometriosis; familial Cold Autoinflammatory Syndrome (FCAS); familial
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infection or other disease processes.

[00228]  The present antibodies and fragments are also contemplated for use in the
treatment recipients of heart, lung, combined heart-lung, liver, kidney, pancreatic, skin or
corneal transplants, including allograft rejection or xenograft rejection, or for the
prevention of graft-versus-host disease, such as following bone marrow transplant, or
organ transplant associated arteriosclerosis.

[00229]  The present antibodies and fragments are contemplated for use in the treatment
or prevention of autoimmune disease or inflammatory conditions, in particular
inflammatory conditions with an aetiology including an autoimmune component such as
arthritis (for example rheumatoid arthritis, arthritis chronica progrediente and arthritis and
rheumatic diseases, including inflammatory conditions and theumatic diseases involving
bone loss, inflammatory pain, hypersensitivity (including both airways hypersensitivity
and dermal hypersensitivity) or allergies. Specific auto-immune diseases for which the
present antibodies and fragments may be employed include autoimmune haematological
disorders (including e. g. hemolytic anaemia, aplastic anaemia, pure red cell anaemia and
idiopathic thrombocytopenia), systemic lupus erythematosus, polychondritis, sclerodoma,
Wegener granulomatosis, chronic active hepatitis, myasthenia gravis, psoriasis, Steven-
Johnson syndrome, idiopathic sprue, autoimmune inflammatory bowel disease (including

e. g. ulcerative colitis, Crohn's disease and Irritable Bowel Syndrome), endocrine Graves
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shock and adult respiratory distress syndrome), meningitis, pneumonia; and severe burns ;

and for the treatment of cachexia or wasting syndrome associated with morbid TNF
release, consequent to infection, cancer, or organ dysfunction, especially AIDS-related
cachexia, e.g., associated with or consequential to HIV infection.

[00231] The present antibodies and fragments are also contemplated for use in treating
diseases of bone metabolism including osteoarthritis, osteoporosis and other inflammatory
arthritides, and bone loss in general, including age-related bone loss, and in particular
periodontal disease.

[00232] The present antibodies and fragments are also contemplated for use in the
treatment or prevention of CIAS1 Associated Periodic Syndromes (CAPS), including each
of Neonatal Onset Multisystem Inflammatory Disorder (NOMID), Muckle-Wells
Syndrome (MWS), and Familial Cold Autoinflammatory Syndrome (FCAS). Mutations
in the gene CIAS] are now recognized as being responsible for three rare genetic
syndromes: Neonatal Onset Multisystem Inflammatory Disorder (NOMID), Muckle-Wells
Syndrome (MWS), and Familial Cold Autoinflammatory Syndrome (FCAS). (Hoffman et
al. 2001 Naure 29:301-305; Feldmann et al. 2002 Am J Hum Genet 71:198-203;
Aksentijevich et al. 2002 Arthritis Rheum 46:3340-3348). In aggregate, these conditions
are known as "CAPS." CIASI encodes a protein called NALP3 that is a component of the
"inflammasome", a subcellular enzyme complex that regulates the activity of caspase 1.

Caspase 1 is the enzyme that cleaves the inactive pro-form of the proinflammatory
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%e’ﬁi‘r— % ret§gfor r example, agents that disrup receptor signaling
include antibodies that bind to IL-18 or to the IL-1 receptor, recombinant IL-1Ra (e.g.,
from Amgen Inc., Thousand Oaks, CA), and IL-1 receptor “trap” peptides (e.g., from
Regeneron Inc., Tarrytown, NY). When two or more agents that disrupt IL-1 receptor
signaling are used, they can be administered together (e.g., in a single pharmaceutical
composition), or they can each be administered separately (e.g., in separate pharmaceutical
compositions).

[00235]  The antibody, fragment, nucleic acid, or vector of the invention can be
administered to a mammal in combination or in conjunction with one or more other active

agents for treating or preventing IL-1 mediated conditions or diseases are set forth above.

[00236] Diagnostic Uses

[00237]  In addition to therapeutic uses, the present antibodies and fragments can be
used in diagnostic methods to detect IL-18 (for example, in a biological sample, such as
serum or plasma), using a conventional immunoassay, such as an enzyme linked
immunosorbent assays (ELISA), an radioimmunoassay (RIA) or tissue
immunohistochemistry. A method for detecting IL-18 in a biological sample can comprise
the steps of contacting a biological sample with one or more of the present antibodies or
fragments and detecting either the antibody or fragment bound to IL-1 or unbound
antibody or fragment, to thereby detect IL-18 in the biological sample. The antibody or
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and an unlabeled anti-IL-14 antibody. In this assay, the biological sample, the labeled 11L-

18 standards and the anti-IL-14 antibody are combined and the amount of labeled IL-18
standard bound to the unlabeled antibody is determined. The amount of IL-13 in the
biological sample is inversely proportional to the amount of labeled IL-13 standard bound

to the anti-IL-1f3 antibody.

EXAMPLES
[00239] The following examples further illustrate the invention but, of course, should
not be construed as in any way limiting its scope.
[00240] In the following Examples, reference is made to various antibodies of the
present invention, including the antibodies designated AB1, ABS, and AB7. As
mentioned above, AB1 comprises a heavy chain variable region comprising the amino
acid sequence of SEQ ID NO:4 and a light chain variable region comprising the amino
acid sequence of SEQ ID NO:9. ABS5 comprises a heavy chain variable region comprising
the amino acid sequence of SEQ ID NO:8 and a light chain variable region comprising the
amino acid sequence of SEQ ID NO:9. AB7 comprises a heavy chain variable region
comprising the amino acid sequence of SEQ ID NO:15 and a light chain variable region
comprising the amino acid sequence of SEQ ID NO:11.
[00241] For various comparisons in the following Examples, reference is made to an

antibody designated AB-control, a commercially available antibody with relatively high
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[00242] In several of the Examples that follow, AB5 and AB7 are shown to have

unexpectedly higher affinity to human IL-18 than AB-control.

EXAMPLE 1

[00243] This example illustrates the binding affinities of certain antibodies of the
invention to 1L-18.
[00244]  Antibodies designated AB1 and AB5 were assayed for IL-13 bindirig
properties using a KINEXA™ device (from Sapidyne Instruments Inc., Boise, ID). The
amino acid sequences of the heavy and light chain variable regions of antibodies AB1 and
ABS are provided in Figs. 2 and 3. A commercially available antibody with relatively
high affinity for IL-13 (herein AB-control) was assayed for comparison.
[00245] IL-13 binding assay results are summarized in Table 1. Kp values represent
the binding dissociation constants for the respective antibody-IL-18 complexes. Kp was
calculated as the ratio of “off rate” (rate of dissociation for the antibody-I1.-18 complex) to
“on rate” (rate of association for the antibody-IL-18 complex). A lower Kp rate is
indicative of higher antibody affinity.

Table 1: IL-16 Binding Resulis

Antibody Kp (pM)
AB-control 3.06

ABI (invention) 18.63
ABS (invention) 0.261

[00246]  The results of these experiments show that AB1 and ABS5 bind IL-18 with high
affinity. The affinities for IL-18 of the antibodies of the invention are comparable to, or
better than, the binding affinity of AB-control for IL-1p.
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1R bbb BbhnGhe A Fican Type Culture Collection (ATCC) Manassas, VA
(ATCC # CCL-171) were grown to confluency in multi-well plates. Cells were treated
with titrated doses of AB5 antibody. Cells were subsequently contacted with (i) 100 pg/ml
of IL~18 or (ii) 100 pg/ml of IL-18 and AB1 or ABS antibody (from Example 1).

Negative control cells were not stimulated with IL-18. The amounts of IL-6 released in
each group of treated cells were measured using an IL-6 ELISA kit from BD Pharmingen
(Franklin Lakes, NJ) according to the manufacturer’s instructions. ELISA results are
depicted in Fig. 5 and summarized in Table 2. ICsg is the concentration of antibody

required to inhibit 50% of IL-6 released by IL-13 stimulation.

Table 2: ELISA Results

Antibody ICso (nM)
AB-control 0.017

AB1 (invention) 0.15

ABS5 (invention) 0.014

[00249]  These results demonstrate the in vitro potency of the antibodies of the
invention to inhibit IL-143. Furthermore, inhibition of IL-1B-stimulated cytokine release in
MRC 5 has been shown to correlate with the agent’s ability to inhibit IL-1 mediated
activity in vivo. Thus, these results indicate that the antibodies of the invention will have

IL-18 inhibitory efficacy in vivo.

EXAMPLE 3
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actiyity pHamgs 1605 gss t5ied i micar Peirdgoht %as?&afixéifc'ﬁ?e& BBr o
EddnBmideE et NASR: bR, $uY-58(F003 D0 , Wal@ (G71B16 Bficel(®idkson
Val Thr Val ‘Ser Ser 115 120<210> 24 <211> 120 <212>
LbRipterp BasHagbpi, Magiea weredpigsted ppraperitgngeliyevity tieotdosesof ABS
U . EXAROR a,
{hipbie g 2 B Gk o om0 TR0 oo et
L{tb@tyries, Va0 Grovwe2P8) Tyendy-fous hoyrgalgar anijbody injeysion Aniey yyere
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SAsM [Pradedy were assayed by ELISA (BD Pharmingen, Franklin Lakes, NJ)

according to the manufacturer’s protocol. Percent inhibition was calculated from the ratio

of IL-6 detected in experimental animal serum to IL-6 detected in control (multiplied by
100).

[00252]  The results are set forth in Fig. 6. The ability to inhibit the in vivo activity of
IL-18 is assessed as a function of IL-18 stimulated IL-6 levels in serum. As illustrated by
Fig. 6, the AB5 antibody was as effective, if not more effective, than AB-control for
inhibiting the in vivo activity of human IL-183. 3 pg of AB5 was as effective as a 10 pug of
AB-control in this assay.

[00253]  Thus, the results indicate that the tested antibodies are useful for the inhibition
of IL-18 activity in vivo. These results also show that a single injection of ABS5 can block

the systemic action to IL-1 stimulation over a prolonged period of time.

EXAMPLE 4
[00254] The following example illustrates the preparation of an antibody in accordance
with the invention. |
[00255] A number of human engineered antibody sequences were generated using
HUMAN ENGINEERING ™ technology as described in Studnicka et al., Protein Engineering,
7: 805-814 (1994), and in U.S. Patents 5,766,886, 5,770,196, 5,821,123, and 5,869,619,
and PCT Application Publication WO 93/11794. Generated human engineered antibody
sequences include ABS.1, AB5.2, AB5.3 and AB5.4. As shown in Figs. 3 and 4, each of



50 55 60 Leu Lys Ser Arg Leu Thr lie Ser Lys Asn Thr

Ser Lys Asn G n Val 65 70 75 80 Ser Leu Lys lie Thr
w@eoo7ved26iThr Ala Ala Asp Thr Ala Val Tyr Phe 8BCBD0SH856/024261

Cys Ala Arg Xaa Xaa Tyr Asp Pro Pro Trp Phe Val Asp

Trp Gy Gn 100 105 110 G y/Thr Leu Val Thr Val Ser

Ser 115 120 <210> 25 <211> 120 <212> PRT <213>
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phegyjalapige ppcserginme;lygnerang Ly, o appaagingnd a%mnerﬁsp%web'-
Pro Ser 50 55 60 Leu Lys Ser G n Leu Thr lie Ser Lys
Asn Thr Ser Lys Asn G n Val 65 70 75 80 Ser Leu Lys
lie Thr Ser Val Thr A aERAMIAIHSThr Ala Thr Tyr Phe 85
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6,6@11 1Al (ﬁaﬁﬂb&leJ Iine); B Dirling As4., KineAs PxdBhdibnSedsayl YechAslogy:
C}E:{rgcte%ezgticgloofﬁolgc%lar Interactions.” ASSAY and Drug Development
Technologies, 2004, 2, 647-657. The KINEXA™ device performs a kinetic exclusion
assay, and fits the data to various theoretical curves and thus determines Kp as well as
other properties, such as 95% confidence intervals for Kp. The KINEXA™ device is
generally more sensitive than other devices (e.g., a BiaCore device) for analysis of affinity
characteristics such as dissociation constants and off-rates.

[00257] The amino acid sequences of the heavy and light chain variable regions of ABS
and AB7 are provided in Figs. 3 and 4A, respectively. IL-18 binding assay results are
summarized in Table 3. As in Example 1, Kp was calculated as the ratio of “off rate” to

“on rate”, and a lower Kp rate is indicative of higher antibody affinity.

Table 3
Antibody Kp (pM)
ABS 0.24
AB7 0.30

[00258] The results of these experiments show that AB5 (consistent with results
observed in Example 1) and AB7 bind IL-18 with unexpectedly high affinity, which is
represented by the unexpectedly low values for their dissociation constants.

[00259] Figs. 7, 8, and 9 show the binding affinities of antibodies designated AB1,

ABS5, and AB7, respectively, as determined from one representative experiment for each



Leu Lys Ser Arg Leu Thr lie Ser Lys Asn Thr Ser Lys

Asn G n Val 65 70 75 80 Ser Leu Lys lie Thr Ser Val
wabeo7Aba6Al a Asp Thr Ala Val Tyr Phe 85 90 95 ByBUSt0a6/024261

Arg Asn Arg Tyr Asp Pro Pro Trp Phe Val Asp Trp Gy

G n 100 105 110 Gy Thr Leu7%al Thr Val Ser Ser 115

120 <210> 27 <211> 107 <212> PRT <213> Artifici al
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o Bozp s IS Ayl o ABE S5 P8Ry B i
waX@d4 pMs. Thr or Ala <220> <221> M SC FEATURE <222>
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8l e Bl S B0 B R
ESemple 1. For AB-control, Kp-low was 1.62 pM, and Kp-high was 5.23 pM. For ABI,
Kp-low was 13.38 pM, and Kp-high was 24.84 pM. For ABS, Kp-low was 0.11 pM, and
Kp-high was 0.56 pM.
[00262] The KINEXA assay results indicate that AB5 and AB7 had an unexpectedly-

lower dissociation constant than AB-control.

EXAMPLE 6
[00263] This example illustrates the in vitro inhibition of IL-13 stimulated release of
IL-6. ICsq for inhibiting IL-16 stimulated release of IL-6 from human fibroblasts was
assayed for several antibodies of the present invention as follows.
[00264] The IL-13 inhibitory potency of AB5 and AB7 was evaluated in a manner like
that described in Example 2, using a bioassay that measures the IL-10 stimulated release
of IL-6 from human fibroblasts. Figs. 10-12 show binding curves for individual assays on
various antibodies. Fig. 10 shows the inhibition of IL-6 release from human fibroblasts by
antibodies designated AB1, AB2 and AB3, and the results of these three individual assays
indicated that AB1 had an ICsq of 0.029 nM (29 pM), AB2 had an ICs of 0.076 nM (76
pM), and AB3 had an ICsp 0f 0.214 nM (214 pM) . Fig. 11 shows the inhibition of IL-6
release from human fibroblasts by antibodies designated AB1 and AB7 in an additional
assay. Fig. 12 shows the inhibition of IL-6 release from human fibroblasts by antibodies
ABS5 and AB7, as well as the commercially available Kineret®. The results indicated that
ABS5 and AB7 had substantially better potency with respect to inhibiting IL-10 than
Kineret®, based on ICsy determinations in the assays. Kineret®is a man-made protein that
is similar to a naturally occurring protein called interleukin-1 receptor antagonist (IL-1ra)
found in the body. Figs 10-12 show individual assay results for the potency of the

antibodies or Kineret® in terms of percent inhibition of IL-6 without the antibody, and



<220> <221> M SC FEATURE <222> (79) ..(79) <223> "Xaa"
is Gu or Gn <220> <221> M SC_ FEATURE <222> (83).

W@ 3®y/0e28B8> "Xaa" is |lie or Phe <220> <221> 1_’CT/US2006/024261
M SC FEATURE <222> (100).. (7100) <223> "Xaa" is Gy or
G n <400> 27 Asp lie Gn Met’”Thr Gn Xaa Thr Ser Ser
Leu Ser Ala Ser Xaa Gy 1 5 10 15 Asp Arg VvVal Thr lie
Teale Apswithg 16, aalGaite@FromABde iddeviSRI ashsR. 104 1sche goicgi@ratlon

Ser G.n.Gn Pro_Xaa Xaa_ Xaa Val
of Bt tP R oK Berst roqpire it 3950t elersed b th-bistigatiog
Gy Val Pro Ser Arg Phe Sergpfday 50 55 60 Ser Ay Ser
Ay Thr Asp yr_Xaa Leu Thr H e Ser Xaa leu Xaa G n 65

70 75 80 G u|Aspbodsa Ala Thr Ify(r(lwe Q/s Ley gn _(I§Ihy
Lys Met Leu T —Phe G y r
Lzs Leu G u Ag Lys 100 105 [<»442 (‘2§2%@1> 140 <212>
PRT <213> ArtABici al <220> <202&ﬁ|_4$¥ﬂb tic <2ﬁ0> <2(2;1>
M SC_FEATURE — Xaa—ts-{Thr or n
<2205 <221> NE:@@éﬁEATURE <222L0”(55)(4549My <223> " Xaa"
is Lys or G n <220> <221> M SC FEATURE <222> (11)
: [ <220>
[002(3§]1) In e%d?d’%tlon t%@he mémdual assg}rf re%t%?s regorted in Tables 2 and 4 and shown

in Figures 6, 10, 11 and 12, other individual assays were conducted for each of AB1, AB7

and AB-control. A mean ICsq can be calculated from individual assay results. A mean
ICso for AB1 of 66.7 pM was calculated from individual assay results of 35 rM, 30 pM,
150 pM (this value is also shown in Table 2), and 52 pM. A mean ICsq for AB7 of 5.6 rM
was calculated from individual assay results of 7.3 pM, 4.2 pM, 4.5 pM, 4.4 pM (this
value is also shown in Table 4), 6.0 pM, 5.0 pM, and 7.8 pM. A mean ICs, for AB-control
of 8.9 pM was calculated from individual assay results of 5.0 pM, 17.0 pM (this value is
also shown in Table 2), and 4.9 pM.

[00266]  These results demonstrate the in vitro potency of the ABI, ABS and AB7 to
inhibit IL-B. Furthermore, inhibition of IL-1p-stimulated cytokine release in human
fibroblasts has been shown to correlate with the inhibiting agent’s ability to inhibit IL-1
mediated activity in vivo. Thus, these results indicate that the antibodies of the invention

will have IL-18 inhibitory efficacy in vivo.

EXAMPLE 7
[00267]  This example illustrates the ir vivo inhibition of IL-183 using IL-13 binding
antibodies.
[00268]  The in vivo efficacy of AB5, AB1 and AB7 and their ability to block the
biological activity of human IL-13 were tested in mice in a manner like that described in
Example 3. Results from testing AB5 and AB1 are set forth in F ig. 13, and results from
testing AB5 and AB7 are set forth in Fig. 14. The ability to inhibit the i vivo activity of
IL-183 was assessed as a function of IL-13 stimulated IL-6 levels in serum. As illustrated
by Figs. 13 and 14, the AB1, AB5 and AB7 antibodies were effective for inhibiting the in
vivo activity of human IL-18.



<221> M SC_FEATURE <222> (12) ..(12) <223> "Xaa" is
Leu or Val <220> <221> M SC_ FEATUR X <222> (67) ..(67)
WE2B3m022%Ra" i s Thr or Ser <220> <221> M SC_FBATURE006/024261
<222> (68).. (68) <223> "Xaa" is Gn or Arg <220>
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Asp or Asn <220> <221> M SC FEATURE <222> (77) ..(77)
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designated AB7 (an antibody that binds to human IL-14 with high affinity) was assayed
for binding to IL-13 from non-human mammals, namely thesus macaque, cynomolgus
monkey, dog, guinea pig, and rabbit.

[00271]  Fresh heparanized whole blood from rhesus macaque, cynomolgus monkey,
dog, guinea pig and rabbit was obtained from Charles River Labs. The whole blood was
separated by Ficoll density gradient centrifugation and peripheral blood mononuclear cells
(PBMC’s) were isolated. For each species’ PBMC, 2.5%x10° cells/ml were incubated in
peripheral RPMI media with and without 50ng/ml Lipopolysaccharide LPS (E. Coli
055:B5), and supernatants were collected at 24 hours post-stimulation. LPS is intended to
stimulate the production of IL-1B by the PBMC’s. 2 ml of each supernatant was incubated
for 3 hours with 2 pg of AB7 followed by addition of 50 pl protein A-Sepharose bead
slurry to immunoprecipitate the AB7/IL-1B complex. Human IL-18 (Peprotech) was
spiked into RPMI and run as immunoprecipliation/Western blot controls. After
centrifugation and washing of the Protein A-Sepharose beads, all samples were loaded
onto a SDS-PAGE gel and run at 120V for 1 hour. Following transfer to Immobilon-P
membrane at 22V overnight and blocking with 5% nonfat milk, AB7 was incubated at 2
pg/ml with the membrane for 2 hours. A secondary goat anti-human IgG antibody
conjugated with horseradish peroxidase (HRP) was added following wash steps and
detection was with one step tetramethy! benzidine (TMB) solution.

[00272]  Figs. 15 and 16 show the Western blots obtained from this procedure. On the
left side of the blot shown in Fig. 15 (lanes 1-3) are the controls in which varying amounts
(5 ng, 10 ng, and 20 ng) of human IL-13 were added to the RPMI media. Near the bottom
of the blot, bands can be seen in each of the lanes at a region corresponding to a molecular
weight of approximately 17 kDa. These bands are indicative of the binding of ABT7 to
human IL-18. The middle lane (lane 4) is the RPMI media. On the right side of the blot



<223> "Xaa" is Arg or Lys <400> 28 G n Val Xaa Leu Xaa
Gu Ser Ay Pro Gy Xaa Xaa Lys Pro Ser Gn 1 5 10 15
wahbeo7hezeSer Leu Thr Cys Ser Phe Ser Gy Phe SeCT/LI82906/024261
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guinea pigs, and rabbits. On the left side of the blots shown in Fig. 16 (lanes 1-4) are the
controls in which varying amounts (5 ng, 10 ng, 50 ng, and 200 ng) of human IL-18 were
added to the RPMI media. Near the bottom of the blot, bands can be seen in each of the
lanes at a region corresponding to a molecular weight of approximately 17 kDa. These
bands are indicative of the binding of AB7 to human IL-18. Lane 5 in Fig. 15 is the RPMI
media. Lanes 6-8 are the results for the samples from dog PBMC's, with no LPS, 50 ng
LPS and 200 ng LPS, respectively. Lanes 9 and 10 are the results for the samples from
guinea pig PBMC's, with no LPS and 50 ng LPS, respectively. Lanes 11 and 12 are the
results for the samples from rabbit PBMC's, with no LPS and 50 ng, respectively. Near
the bottom of the Western blot, bands can be seen in Lanes 7, 8 and 12 (the dog and rabbit
samples to which LPS was added) at a region corresponding to a molecular weight of
approximately 17 kDa. These bands in Lanes 7, 8 and 12 are indicative of cross-reactivity
of AB7 with dog IL-18 and rabbit IL-183. The absence of a visible band in Lane 10
(guinea pig PBMC with 50 ng LPS added) indicates that AB7 was not cross-reactive with
guinea pig [L-18.

[00274] These results indicate that AB7 is cross-reactive with IL-13 from several non-
human mammals, namely rthesus macaque, cynomolgus monkey, dog, and rabbit, but is

not cross-reactive with IL-18 from at least one other non-human mammal, namely guinea

pig.

EXAMPLE 9
[00275] This Example further illustrates that at least some IL-1( binding antibodies

according to the present invention are cross-reactive with IL-18 from other non-human



<222> (68).. (68) <223> "Xaa" is Gn or Arg <220>
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WAS@7002266Nn <220> <221> M SC _FEATURE <222> ( 77RCT/U§208¢/024261

<223> "Xaa" is Arg or Lys <220> <221> M SC_FEATURE
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Bimmik. A3205 @Ras%ﬁmﬂﬁﬁ 22278 £&8 hon-h:88) mammals,
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and 2 are for non-reduced and reduced human IL-18, respectively. Lanes 3 and 4 are for
non-reduced and reduced mouse IL-18, respectively. Lanes 5 and 6 are for non-reduced
and reduced rat IL-1, respectively. At the bottom of the blot, bands can be seen in each
of the lanes at a region corresponding to a molecular weight of approximately 17 kDa.
These bands are indicative of the presence IL-13, which in turn is indicative of the binding
of AB7 to human IL-18, mouse IL-18, and rat IL-13. These results indicate that AB7 is

cross-reactive with rodent IL-18.

EXAMPLE 10
[00278] This Example further illustrates that at least some IL-18 binding antibodies
according to the present invention are inhibitors of IL-18 from humans and at least some
non-human mammals. Antibody AB7 was assayed for inhibiting the proliferation of D10
cells stimulated by human, rhesus macaque, mouse and rat IL-18.
[00279] D10.G4.1 (D10) cells are murine T helper cells with specificity for the
conalbumin antigen from egg white. This cell line was derived from the AKR/J mouse
(H-2k MHC haplotype) and requires IL-1 and antigen receptor activation for growth,
proliferation, and survival. The D10 cell line is highly sensitive to IL-1 and can respond
to IL-1 from several species (including human, monkey, mouse, and rat) which allows for
testing the cross-reactive neutralizing potential of an IL-18 binding antibody or fragment,
such as AB7. D10 proliferation is not affected by LPS or by macrophage-derived
cytokines such as IL-6 and TNF-a. As a result, D10 assays can be used to assess the

specific IL-1 activity from endogenous sources (i.e., LPS-activated macrophages).
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dilution of supernatant from LPS-activated human PBMC’s was used. Different
concentrations of AB7 were tested with each IL-18. ICso measurements were determined
using Graphpad Prism. Mean, standard deviation (SD), and standard error (SEM) for ICsp
were calculated using Microsoft Excel.

[00282] Results from the D10 assay are summarized in Table 5, which includes the
mean ICsp and the SEM (based on 4 experiments for recombinant human JL-1 Band3
experiments for the IL-14 from other sources). AB7 was highly potent in neutralizing
recombinant human IL-14 and endogenously produced (native) human IL-13. AB7 was
also highly potent in neutralizing recombinant rhesus macaque IL-18. AB7 also
neutralized recombinant mouse IL-18 with lower potency, having an ICs that was 1000-

fold higher compared to human. AB7 did not have significant activity against rat IL-181in

this assay.
Table 5: ELISA Results
ICso (M) | SEM (pM)
recombinant human IL-13 2.4 +0.52
endogenously produced (native) human IL-13 | 2.6 +0.11
recombinant rhesus macaque IL-18 2.7 +0.73
recombinant mouse IL-13 2618 +60.9

[00283]  These results indicate that AB7 is a highly potent neutralizing antibody against

human IL-18, with similar potency against recombinant and native forms of the cytokine.
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Hs lie Trp Trp Asp Ay Asp Gu Ser Tyr Asn Pro Ser 50
55 60Leu Lys Ser Arg LeuEXAMPLEd1Ser Lys Asp Thr Ser

5 Bl B A v
sah aftigh Il af K rebyit iASptidnr (Cor Rrample, phgibdi/ deé&%ﬁata'd ,{&B7) bind.
R St A T
wse@ fidentify the IL-18 key amino-acid residues (epitope) involved in the binding of
AB7. A scan of twelve amino-acid peptides, spanning the entire IL-1( amino-acid
sequence, each peptide overlapping by 11 amino acid to the previous one, were
synthesized directly on a membrane. The membrane carrying the peptides was probed
with AB7 at a concentration of 2 pg/ml, for 2 hr at room temperature. Binding of AB7 to
membrane bound peptides was detected using a secondary HRP-conjugated goat anti-
human antibody, followed by enhanced chemiluminescence (ECL). The peptides spots
corresponding to IL-1p residues 83-105 scored positive for binding to AB7.

[00286] This mapping indicates that AB7 binds to an epitope within the sequence
corresponding to residues 83-105 of the mature IL-18 protein. The sequence comprises
the amino acids ESVDPKNYPKKKMEKRFVFNKIE, and AB7 is exemplary of
antibodies that bind to an epitope within this sequence. It is expected that the antibodies
designated AB6, AB8, AB9, and others, such as antibodies having the heavy chain of SEQ
ID NO:29 and the light chain of SEQ ID NO:27, also bind to an epitope contained in this

sequence.

EXAMPLE 12
[00287]  This example illustrates the in vitro inhibition of IL-18 using an antibody of the
invention in an cell based assay IL-8.
[00288]  Fresh, heparinized peripheral blood was collected from healthy donors. 180 ul

of whole blood was plated in a 96-well plate and incubated with various concentrations of
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thIQﬁtlU&? APETanfPhe0 rrhl@- . Bhe KSesket-auatGbsanipls, Kawerefhnd Shil-

0O dy Met Ay lie Arg G n Pro
1&}vyre|9@mb@edl lgwrmgtomxmgpwﬁ hehlood) §a1|qp§s W27 111<\ru§atq,-ql g ﬁguﬁ%{rs at

y n
i R ﬁ@ﬁoles%onfc%ﬂs R tt% 8 Fﬁ‘?\fgq‘}éﬁ%g“ﬁ%vﬁ“’é’s

TH@coﬁserﬁ@ﬁdneoﬂlmﬂm -3 (Ié-8Tm cl@eq:d lysatesAes asayed\ey EIAS

(e Erpts TR KRR Sl gy R plgagey o'

inSryotidhy. ILeﬁJco\iedntthmnsVaABSSend Bmere1‘?t@ea1ezlcsam21§@we@zpom2m¢to

A R s

sul\r/lﬁﬁislﬁlzetl $n Altde 6. Vs, is Bleeondsyigationrof Astibod RQmired fnhibit 50% of
C FEATURE <222> 101) (101) <223> "Xaa" is Arg or
I%ﬁéeleaéﬁ%i’ ]E‘%imw A0 position (100) is Lys <400> 34

Gn Val An Leu Gn Gu Searbleey Pro Gly Leu Leu Lys
Pro Ser Gn 151015 Thr leuy-Ser—teu ns Ser Phe

=" =TT L \Av III|

Ser Gy Phe Ser Leu Ser Thr 146 G 25 30 Gy Met Gy
Val Gy Trp [hg7ATg G n Pro ﬁ%pﬁly Lys Jy|Leu Gu

Kineret” 53.4 pM

[00289]  These results demonstrate the in vitro potency of the AB7, as measured by
inhibition of IL-18 stimulated release of IL-8. These results showing greater potency
compared with Kineret® indicate that the antibodies of the invention will have IL-13

inhibitory efficacy in vivo.

EXAMPLE 13
[00290] This example illustrates that the antibodies of the invention have surprisingly
high affinity in comparison to an antibody having a similar sequence.
[00291] ABS5 was compared to AB-control in terms of sequence and binding affinity.
ABS comprises the heavy chain variable region set forth in SEQ ID NO:8 and the light
chain variable region set forth in SEQ ID NO:9. AB-control is believed to comprise the
heavy chain variable region set forth in SEQ ID NO:38 and the light chain variable region
set forth in SEQ ID NO:39. Those sequence set forth in U.S. Patent Application
Publication No. 2003/0026806, at Figures 6A and 6B. ABS5 and AB-control have the same
complementarity determining regions in their heavy and light chain variable regions.
Their heavy chains differ by three amino acid residues in framework region 3, located at
positions 68, 74 and 86 in SEQ ID NOS: 8 and 38. Their respective light chains differ by

one amino acid residue in framework region 3, located at position 72 in SEQ ID NOS: 9
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[00293] AB7 was compared to AB-control and AB5 in terms of sequence and binding
affinity. AB7 and AB-control have the same complementarity determining regions in their
heavy and light chain variable regions. Their heavy chains differ at two of the three
positions in framework region 3 (positions 74 and 86 in SEQ ID NOS: 15 and 38) where
ABS differed from AB-control; however, at position 68 in SEQ ID NO: 15, AB7 has the
same amino acid as AB-control. In the light chain of AB7, position 72 in SEQ ID NO: 11
differs from both AB-control and AB5. AB7 includes several other differences in the
light and heavy chain variable regions when compared to AB-control and AB5 by virtue
of the HUMAN ENGINEERING™ process. Despite the inclusion of changes at moderate risk
positions, and particularly in view of the changes in AB7 compared to AB5 at position 68
in the heavy chain variable region and at position 72 in the light chain variable region,
AB7 and ABS have similar dissociation constants, and AB7 differs significantly and
unexpectedly from AB-control with respect to binding affinity. As discuss in Example 5
above, AB7 was found to have a dissociation constant of 0.3 pM (with a Kp-low 0of 0.11
pM, and a Kp-high of 0.74 pM). ABS5 was found to have a dissociation constant of 0.24
pM (with a Kp-low of 0.07 pM, and a Kp-high of 0.72 pM). Given the changes made in
moderate risk positions, and the overall similarities in amino acid sequence, particularly in
the CDRs, it is surprising that AB7 has similar affinity to AB5 and higher affinity than
AB-control by an order of magnitude.



Gu Ser Val Asp Pro Lys Asn Tyr Pro Lys Lys Lys Met

Gu Lys Arg 1 5 10 15 Phe Val Phe Asn Lys lie Gu 20
WE2W0m0261 <211> 5 <212> PRT <213> Artificial <PCDES2006/024261

<223> Linker Sequence <400> 37 Gy Gy Ay Ay Ser 15

<210> 38 <211> 360 <212> DNA7<213> Artificial <220>

<223> Synthetic <400> 38 caagtacaac ttcaagaaag

cggtccaggc cttgttaaac ccgegfemaacgtctttctctt 60

acctgttctt tctctggatt ctctctctct acctctggca tgggcgtcgg
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e e
tempature gy detto@Sed tthe flde Mtegis setiodAgldmincangigbe fow path was
gige%%%%g gg\% c‘él?& %1%1?/0 t1 58 p.f 6 éa%fx gf:’lt\lﬁs %ﬁ(ﬁ EEAAGRBons (Biacore®, Inc.)
were mixed, and 70 pL of the NHS/ECD solution was immediately injected in the flow
path. Then 91 pL of an AB7 solution (~20 pg/mL in 10 mM sodium acetate buffer
(Biacore®, Inc.)) was injected, followed by 70 pL of 1M Ethanolamine (Biacore®, Inc.).
Approximately 5650 RU of AB7 was thus immobilized. To prepare a reference surface,
the flow path was changed to flow cell 1 only. 135 pL of each of NHS and ECD solutions
(Biacore®, Inc.) were mixed, and 70 uL of the NHS/ECD solution was immediately
injected in the flow path, followed by 70 pL. 1M Ethanolamine (Biacore®, Inc.).

[00296] The Biacore® instrument was then ready for the analysis of whether IL-1
bound to AB7 would still bind to IL-1 receptor type I. For this analysis, soluble IL-1
receptor type I (IL-1 sRI) was used, and the binding of IL-1 sRI to a complex of AB7/IL-
1B was tested as follows. IL-1 sRI (RnDSystems cat#269-1R-100/CF) and IL-13
(Peprotech, cat#200-01B) were separately diluted to 10 ug/mL in HBS-EP. The flow rate
was set to 10 uL/min. The flow path for the Biacore® instrument was set to flow cells 1
and 2, and reference silbtraction of flowcell 2 from flowcell 1 was used to determine a
response differential. Fig. 19 shows the measured response differential from the Biacore®™
instrument over the course of the analysis. Fig. 20 provides an illustration of the steps
used in the analysis, indicating the separate additions to the flow cell of (A) IL-1 sR1, (B)
IL-18, and (C) IL-1 sRI, in that order.

[00297] At 200 seconds, 20 pL of IL-1 sRI was injected to verify absence of binding
directly to immobilized AB7 (injection A in Figs. 19 and 20). As shown in Fig. 19, IL-1
sRI did not increase the response units, which indicates that IL-1 sRI did not bind directly
to the immobilized AB7.



240 gaagacttcg ctacttactt ttgccttcaa ggaaaaat gc
tcccctggac tttcggacaa 300 ggaacaaagc tcgaaattaa a 321

W 200802261 <211> 120 <212> PRT <213> Artifi ci al P&RRRS2006/024261
<223> Synthetic <400> 40 G n Val Thr Leu Lys Qu Ser
Gy Pro Gy lie Leu Lys Pro®®er G n 1 5 10 15 Thr Leu
Ser Leu Thr Cys Ser Phe Ser Gy Phe Ser Leu Ser Thr

[09898] 20 A2B003RcSAdY, alvBloxfaa¥el 000G offILPI tHvas b%ngd 1&; ABPJfonnmg
Ser Gy Lys Ay Leu G u 35 40 45 Tr% Leu
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<22 3> Synthetic <400> 41 Asp lie An Met Thr A@n Thr
IIFh§/ABdrcomglex ey Ser Ala Ser Leu Gy 1 5 10 15 Asp Arg
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aridhat\VeB7 biyids tbau IL-ep eb{ta;)e S&Mﬁatlﬂ& b'bynd 2K§3r7 dwmnoggqbst@ytylly
Leu Hi s_Ser i; Val Pro Arg Phe Ser Ay 50 55 60

proyent dpe [Lgdy frem Pinging tnlls! Phe Leu Thr H e Ser Asn

Leu Gu G@n 65 70 75 80 Gu Asp He Ala Thr Tyr Phe

Cys Leu Gn Gy Lys Met Leu Pro Trp
[00300]  All references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference to the same extent as if each reference were
individually and specifically indicated to be incorporated by reference and were set forth
in its entirety herein.
[00301] The use of the terms “a” and “an” and “the” and similar referents in the context
of describing the invention (especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein or

b1

clearly contradicted by context. The terms “comprising,” “having,” “including,” and
“containing” are to be construed as open-ended terms (i.e., meaning “including, but not
limited to,”) unless otherwise noted. Wherever an open-ended term is used to describe a
feature or element of the invention, it is specifically contemplated that a closed-ended term
can be used in place of the open-ended term without departing from the spirit and scope of
the invention. Recitation of ranges of values herein are merely intended to serve as a
shorthand method of referring individually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value is incorporated into the
specification as if it were individually recited herein. All methods described herein can be
performed in any suitable order unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples, or exemplary language (e.g.,

“such as”) provided herein, is intended merely to better illuminate the invention and does

not pose a limitation on the scope of the invention unless otherwise claimed. No language



85 90 95 Thr Phe Ay Ay Gy Thr Lys Leu Gu H e Lys
100 105 <210> 42 <211> 120 <212> PRT <213> Artifici al
WO 2M08628B8> Synt heti c <400> 42 G n Val G n LeuP@/nS180e024261
Ser Ay Pro Ay Leu Leu Lys Pro Ser Gn 1 5 10 15 Thr
Leu Ser Leu Thr Cys Ser Phe &er Gy Phe Ser Leu Ser
Thr Ser 20 25 30 Gy Met Ay Val Ay Trp lie Arg G n
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Gy Thr Leu Val Thr Val Ser Ser 115 120 <210> 44 <211>
120 <212> PRT <213> Artificial <220> <223> Synthetic
wa4@omozzd1 G n Val G n Leu G n Gu Ser Ay Pro BRXYUREN6/024261
Leu Lys Pro Ser An 1 5 1095 Thr Leu Ser Leu Thr Cys
Ser Phe Ser Gy Phe Ser Leu Ser Thr Ser 20 25 30 Gy
Mt Ay Val Gy Trp lie Arg Gn Pro Ser Ay Lys Gy
Ckgmg),u 35 40 45 Trp Leu Ala His lie Trp Trp Asp Ay
Ser Tyr Asn Pro Ser 50 55 60 Leu Lys Ser Gln

Leu Thr 1je Ly hr Iy L n_Gn,Vval 0.
%750 g0 SR Ee fifody b 3 i e Rpfing
the lamindl agidequeve of B BONOO285 Cys Ala Arg Phe Arg Tyr
Asp Pro Pro Trp Phe Val Asp Trp Gy Gn 100 105 110Qy
Thr Leu Val Thr Val Ser Ser 115 120 <210> 45 <211> 120
<212 PRThs Bﬂiaa‘odﬁbt éﬂtlibsdlyaﬂragﬁﬂ\ﬂﬂ@f cte?d 3 >wintsineitiagtilsed) @

45 G n Va I Leu L
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Val Ay Trp lie Arg Gn Pro Ser Ay Lys Ay Leu Gu 35
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Trp Phe Val -Asp Trp Gy G n 100 105 110

4, The antibody or antibody fragment of any of claims 1-3, wherein said
antibody or fragment binds to human IL-18 with a dissociation constant of about 0.3 pM

or less.

5. The antibody or antibody fragment of claims 1-3, wherein said antibody or
fragment binds to human IL-18 with a dissociation constant of about 0.24 pM.

6. The antibody or antibody fragment of claims 1-3, wherein said antibody or
fragment binds to human IL-18 with a dissociation constant of about 0.11 pM.

7. An IL-18 binding antibody or IL-18 binding fragment thereof, wherein the
antibody or fragment binds to an IL-18 epitope such that the bound antibody or fragment
substantially permits the binding of IL-18 to IL-1 receptor I (IL-1RI), and the antibody or

fragment binds to human IL-18 with a dissociation constant less than 1 pM.

8. An IL-14 binding antibody or IL-13 binding fragment thereof, wherein the
antibody or fragment binds to human IL-18 with a dissociation constant less than 1 pM,
and the antibody or fragment binds to substantially the same epitope that an antibody



Gy Thr Leu Val Thr Val Ser Ser 115 120 <210> 46 <211>
120 <212> PRT <213> Artificial <220> <223> Synthetic
wE4@0m02261 G n Val G n Leu Gn GQu Ser Ay Pro PXT/UREN6/024261
Val Lys Pro Ser Gn 1 5 10915Thr Leu Ser Leu Thr Cys
Ser Phe Ser Gy Phe Ser Leu Ser Thr Ser 20 25 30 Gy
Mt Ay Val Gy Trplie Arg Gn Pro Ser Ay Lys Gy
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Ser Lys AsR ahbBodSek fibyBeroNclei s, iaereGbthd Bntito P OiSaitibdBU
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11.  The antibody or antibody fragment of any of claims 1-9, wherein the

antibody or antibody fragment is humanized or human engineered.

12.  The antibody or antibody fragment of any of claims 1-9, wherein the
antibody or antibody fragment is human.

13.  The antibody or antibody fragment of any of claims 1-12, wherein the
antibody or antibody fragment is a neutralizing antibody.

14.  The antibody or antibody fragment of any of claims 1-13, wherein the
antibody or antibody fragment comprises a lambda light chain.

15.  The antibody or antibody fragment of any of claims 1-13, wherein the
antibody or antibody fragment comprises an IgG2 region.

16.  The antibody or antibody fragment of any of claims 1-13, wherein the
antibody or antibody fragment is an Fab, an F(ab'"),, an Fv, a single-chain antibody

fragment, or a variant or derivative of any one of these antibodies or fragments.



115 120 <210> 48 <211> 120 <212> PRT <213> Artifici al
<220> <223> Synthetic <400> 48 G n Val Gn Leu G n GQu
w®Eeo07@e6Pro Gy Leu Val Lys Pro Ser G n 1 5 1BCW/BESHN6/024261
Leu Ser Leu Thr Cys Ser Ph&2Ser Gy Phe Ser Leu Ser
Thr Ser 20 25 30 Gy Met Gy Val Ay Trp lie Arg Gn
Pro Ser Ay Lys Ay Leu Gu 35 40 45 Trp Leu Ala Hi's
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G n14.00 TRSniiddlyG@r ynifdotdy egmdfabf ddyrof VRImSR1 7, Sdterein the
antibody or antibody fragment comprises a heavy chain variable region comprising one of
the amino acid sequences of SEQ ID NO: 8, 14 and 15, and a light chain variable region
comprising one of the amino acid sequences of SEQ ID NOS: 9, 10 and 11.

20.  The antibody or antibody fragment of any of claims 1-17, wherein the
antibody or antibody fragment comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: 8, and a light chain variable region comprising the
amino acid sequence of SEQ ID NOS: 9.

21.  The antibody or antibody fragment of any of claims 1-17, wherein the
antibody or antibody fragment comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: 15, and a light chain variable region comprising the
amino acid sequence of SEQ ID NOS: 11.

22.  The antibody or antibody fragment of any of claims 1-17, wherein the
antibody or antibody fragment comprises a heavy chain variable region comprising the
amino acid sequence of SEQ ID NO: 14, and a light chain variable region comprising the
amino acid sequence of SEQ ID NOS: 10.



115 120 <210> 50 <211> 120 <212> PRT <213> Artifici al
<220> <223> Synthetic <400> 50 G n Val Gn Leu Gn GQu
w®@eoo7@hz6Pro Gy Leu Leu Lys Pro Ser G n 1 5 1BC/BSHN6/024261
Leu Ser Leu Thr Cys Ser Ph@3Ser Gy Phe Ser Leu Ser
Thr Ser 20 25 30Gy Met Ay Val Gy Trplie Arg An
Pro Ser Ay Lys Ay Leu Gu 35 40 45 Trp Leu Ala Hi's
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stimulated animal that has not been administered an antibody or antibody fragment.

26.  AnIL-18 binding antibody or IL-18 binding fragment thereof, wherein the
antibody or antibody fragment binds to human IL-18 with a dissociation constant between
about 6 pM and about 50 pM, and wherein the antibody has an ICs, for inhibiting IL-18
stimulated release of IL-6 from human fibroblasts between about 5 pM and about 200 pM.

27. The antibody or antibody fragment of claim 26, wherein the antibody or
antibody fragment binds to human IL-18 with a dissociation constant between about 13
pM and about 25 pM.

28.  The antibody or antibody fragment of claims 26-27, wherein the heavy

chain variable region comprises the amino acid sequence of SEQ ID NO: 4.

29.  The antibody or antibody fragment of claims 26-28, wherein the antibody
or antibody fragment comprises a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 9.

30.  The antibody or antibody fragment of any of claims 1-28, wherein the
antibody or antibody fragment does not detectably bind to IL-1¢.
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35. AnlL-18 binding antibody or IL-18 binding fragment thereof, wherein the
antibody or fragment comprises one or more substitutions, deletions, or additions to the
amino acid sequence of SEQ ID NO:28, and the antibody or fragment has the same or
substantially the same affinity and specificity of epitope binding as said amino acid
sequence set forth in SEQ ID NO:28.

36.  AnlL-13 binding antibody or IL-18 binding fragment thereof, wherein the
antibody or fragment comprises one or more substitutions, deletions, or additions to the
amino acid sequence of SEQ ID NO:27, and the antibody or fragment has the same or
substantially the same affinity and specificity of epitope binding as said amino acid
sequence set forth in SEQ ID NO:27.

37. A nucleic acid encoding the antibody or antibody fragment of any of claims
1-35.

38.  The nucleic acid of claim 37, wherein the nucleic acid comprises the
sequence of SEQ ID NO: 38,
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chain variable region of an antibody, wherein the light chain variable region comprises the

amino acid sequence of SEQ ID NO: 27,
43. A vector comprising the nucleic acid of any of claims 37-41.

44. A cell comprising the nucleic acid of any of claims 37-41 or the vector of

claim 42.

45.  The cell of claim 44, wherein the cell is an embryonic stem cell or a

fertilized egg.
46. A transgenic animal comprising the cell of claim 44 or 45.

47. A hybridoma that produces the antibody or antibody fragment of any of

claims 1-34,

48. A composition comprising (a) the antibody or antibody fragment of any of
claims 1-34, the nucleic acid of any of claims 37-41, or the vector of claim 42, and (b) a

suitable carrier.
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release or sustained-release pharmaceutical composition.

53. A method of treating or preventing an IL-1 related disease or condition in a
mammal comprising administering an effective amount of (a) the antibody or antibody
fragment of any of claims 1-34, (b) the nucleic acid of any of claims 37-41, (c) the vector
of claim 42, or (d) the composition of claims 48-54 to 2 mammal in need thereof, whereby

a disease is treated or prevented in the mammal.

54. The method of claim 53, wherein the IL-1 related disease or condition is an

inflammatory disease, autoimmune disease, or a cancer.

55. The method of claim 53 or 54, wherein the IL-1 related disease or condition
is selected from rheumatoid arthritis, osteoarthritis, Crohn’s disease, ulcerative colitis,
septic shock, chronic obstructive pulmonary disease, asthma, graft versus host disease,
atherosclerosis, adult T cell lenkemia, multiple myeloma, multiple sclerosis, stroke or

Alzheimer’s disease.

56.  The method of any of claims 53-55, wherein the IL-1 related disease or
condition is Neonatal Onset Multisystem Inflammatory Disorder (NOMID/CINCA),
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systemic onset juvenile idiopathic arthritis, CIAS1 Associated Periodic Syndromes
(CAPS), Stills disease, or Muckle-Wells syndrome.

57.  The method of any of claims 53-56, wherein the IL-1 related disease or
condition is systemic onset juvenile idiopathic arthritis, rheumatoid arthritis, osteoarthritis,

atherosclerosis, or myasthenia gravis.

58.  The method of any of claims 53-56, wherein the mammal is a human.

59.  The method of any of claims 54-58, wherein the effective amount of the
antibody or antibody fragment is effective to inhibit IL-18 induced expression of serum
IL-6 in an animal by at least 50% as compared to the level of serum IL-6 in the absence of

the antibody.

60. A method of preparing an affinity matured IL-18 binding polypeptide
comprising:

(a) providing a first nucleic acid comprising a nucleic acid sequence encoding
an IL-14 binding polypeptide that comprises the amino acid sequence of SEQ ID NO: 22
and a second nucleic acid comprising a nucleic acid sequence that differs from the first
nucleic acid sequence by at least one nucleotide,

(b)  performing nucleic acid shuffling to provide two or more mutated nucleic
acids,

(c) selecting for a mutated nucleic acid that encodes a polypeptide that either
(1) binds to IL-18 with a greater affinity than the polypeptide encoded by the first nucleic
acid, (ii) has a selectivity for IL-16 over IL-1a that is greater than that of the polypeptide
encoded by the first nucleic acid, (iii) has an equilibrium binding dissociation constant for
IL-18 that is lower than that of the polypeptide encoded by the first nucleic acid, or (iv)
inhibits IL-10 induced expression of serum IL-6 in an animal to a greater degree than the
polypeptide encoded by the first nucleic acid, and

(d) expressing the selected mutated nucleic acid,

whereby an affinity matured IL-18 polypeptide is produced.
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61.  The method of claim 60 further comprising providing an antibody
comprising the polypeptide encoded by the mutated nucleic acid(s) prior to selecting for
the mutated nucleic acid, wherein selecting for the mutated nucleic acid is performed by

assaying the antibody.

62.  The method of claim 60 or 61, wherein steps (b) and (c) are repeated,
wherein the nucleic acid shuffling of step (b) is performed using (i) at least one selected
mutated nucleic acid of step (c) and (ii) at least one nucleic acid having a nucleic acid

sequence that differs from the selected mutated nucleic acid by at least on nucleotide.

63.  The method of any of claims 60-62, wherein steps (b) and (c) are repeated

until an optimized nucleic acid is selected.

64.  The method of any of claims 60-63, wherein the first nucleic acid encodes a

polypeptide comprising the amino acid sequence of any of SEQ ID NOS: 1-26.

65.  The method of any of claims 60-64, wherein the first nucleic acid encodes a

polypeptide comprising the amino acid sequence of any of SEQ ID NOS: 27-35 or 42-57.

66.  The method of any of claims 60-65, wherein steps (b) and (c) are repeated
until a nucleic acid is selected that encodes a polypeptide that (i) has an ICsq of about 0.5
nM or less for inhibiting IL-1( stimulated release of IL-6 from human fibroblasts, (ii)
binds to IL-18 with a dissociation constant for IL-18 of less than 3 pM, and (iii) inhibits
IL-18 induced expression of serum IL-6 in an animal by at least 50% as compared to the
level of serum IL-6 in an IL-13 stimulated animal that has not been administered an

antibody or fragment.



