2 1 FEB 2005 ANTI BODI ES TO HUVAN EL-1B This invention relates to agti mzw
to human interleukin | beta (IL-1 0) and to the use of such antibéd

the treatnment of IL-1 nediated di seases and disorders. Interleukin 1 (IL-1)
is an activity produced by cells of the i mune system which acts as a

medi ator of the acute phase inflanmatory response. |nappropriate or
excessive production of IL- 1, in particular IL-1 3, is associated with the

pat hol ogy of various di seasemdﬂ r-quz m septicem a, septic or
endot oxi ¢ shock, allergies, a‘;t“t‘rrm%‘rre—p?shg——rsﬁ stroke, rheunatoid
arthrititis and ot her mflanmatory di sorders. Anti bodi es to IL-i B have been
proposed for use in the treatnment of |IL-1 nediated di seases and di sorders;

see for inst aridés invaprionyebresdq aplihediehto humas interlenkin 1ibpta(He 1 B)anddel theruse of
ther eof . %ﬁ%ﬁdl@ﬁ{%?&%&q 6gﬂdp%§cﬂat§%i's£g§daﬁ§ diSrgbidman 1L-13 for use in

the treatTen I Seases an rsorders. Accordingly the
i nvention provides an IL 1B bi ndi ng nol ecul e which conprises an antigen

bi nding site conpr|5|n | east. .one i mMmunogl obul i n heavy chain variabl e
domai n” (VH) wipteHeukin, rls)é%aﬁ wtidyrednced by grds obthe HpeneyyeB1hichoRIS as aCDR2

22?(1%3.;':\)2 ﬁﬁ’zlw ng% Wﬁﬁn @rg]r& ofE] lﬁ eﬁ)‘?ﬁf'ﬁﬂtccﬁ eXHssiVe/ ;Srodgt%nlg‘?t Asn,

Trp-Tyr- ABﬁhﬁmcumﬂbﬂﬁms&sbeﬁtﬁﬂwT&mhe%ﬂomﬂfﬁeﬁnddamséasSs@dsdmoadbﬂs $@dhths CDR3
having the _am no acid sequence Asp-Leu-Arg-Thr-Gy-Pro; and direct
equi val e rFERtGeHI Rptic °A€‘E’(9FWP§}°’ g‘F%\%‘h‘Pﬁ' dangloso l{ﬁhﬁmadiééokarf heymatpid

bi ndi ng

vari abl er%lgﬁgfﬂnﬁw vvh“{ﬂ%h"p‘g %%@g&lﬁﬂkd%%()@ lﬁgg%{:&p&ﬁ%@éd Polpﬁkeo"r}s

CDR1', CDWtre:amélt@f)m-l m&l&it@ﬂ dulohk’s andhdistirthgs; tsEEQfoﬁBtﬂﬁ@ce@W@WﬂB(ﬂMﬂ the

Ar g- AIaSr §§ y-Ser-Ser-Leu-H s said CDR2' having the am no
acid seqﬁ?‘f&%“oﬂl‘% é?"‘@“ﬁ“@b‘?‘em‘?fhe Ser and sai d CDR3' having the anmino acid
sequence Hi s-d n-Ser-Ser-Ser-Leu-Pro and direct equivalent thereof. 2 1 FEB
2005 In a first aspect the invention provides a single domain IL-1 P binding
nmol ecul e conprWshavg nowrpremodddamechvednmiibodjbsoto tivman Hedf forakainnhe oagmest ofg a

heavy chaﬁﬁl&/g&a 'Idgeaglgsn;%hraisgr\él;?s. as defined above.

Accordingly the invention provides an IL-1 binding molecule which comprises an antigen
binding site comprising at least one irnmunoglobulin heavy chain variable domain (V) which
comprises in sequence hypervariable regions CDR1, CDR2 and CDR3, said CDR1! having the
amino acid sequence Val-Tyr-Gly-Met-Asn, said CDR2 having the amino écid sequence [le-Ile-
Trp-Tyr-Asp-Gly-Asp-Asn-Gln-Tyr-Tyr-Ala-Asp-Ser-Val-Lys-Gly, and said CDR3 having the
amino acid sequence Asp-Leu-Arg-Thr-Gly-Pro; and direct equivalents thereof.

Accordingly the invention also provides an IL-1f binding molecule comprising at least one
immunoglobulin light chain variable domain (V.) which comprises in sequence hypervariable
regions CDR1’, CDR2’ and CDR3’, said CDR1" having the amino acid sequence Arg-Ala-Ser-
Gln-Ser-Ile-Gly-Ser-Ser-Leu-His said CDR2’ having the amino acid sequence Ala-Ser-Gln-Ser-
Phe-Ser and said CDR3’ having the amino acid sequence His-GlIn-Ser-Ser-Ser-Leu-Pro and direct

equivalent thereof.




In a second aspect the invention also provides an |IL-10 binding nn%ef&#ﬁh
conprising both heavy (VH and light chain (VL) variable domains &n | ﬂmﬁ
said IL-1 0 binding nolecule conprises at |east one antigen binding site
conprising: a) an immunogl obulin heavy chain variable domain (VH which
conprises in sequence hypervariable regions COR 1, CDR2 and CDR3, said CDR1l
havi ng t he ani Ifc fsh agpect Bgievspdonprpvidssra siale domainint B bindiog wpleouls gumprisingne

Aop. Aon. iR RuigesohE bl enaly Er RS Yeap shain rarablo g VA 96 i o
aci d sequatse. Asp-Leu-Arg-Thr-dy-Pro , and b) an i munogl obulin |ight chain

vari abl e domain (VL) which conprises in sequence hypervariable regions CDR
F, CDR2' and CDR3', said CDR |I' having the am no acid sequence

Arg-Al a-Ser-dq - -JdJ.e- - - Sef - - Hi k6l ' i ng t.he 1 no
acigd sequence t&Iﬂas-\‘s'g‘(;anrd- r‘fgzt érrﬁ ?ﬁ;hogl_a,lsgﬁb?%#a%gg? 'Sbglﬂ%g%%%?‘%&ﬁwgs%sﬂh acid
sequence hédvp (V) mSBEht SAkin POF)vaBAblE ddinainsah Whidh 584 IL- 8 bindRAL Al uleREMmBAles

Unl ess otherw se-indicated, any polypeptide chain is herern described as
havi ng anatdeashene antipen biedmgeicsompesitging at the N-ternminal extremty and

ending at the G term nal Lt t.he .antigen binding .site conprises
both the VH and ¥ do %‘%@ﬁ i'ﬁae%?{%%@ef%@%'flgg“)gﬁh“ﬁ?@pgﬁ SN HEpt i de
mol ecul e or, piypbeaaididregiACODRONBDR2 GRyCOR3 0AIdICDR T haigithe Shmb Acidt he VH
domai n being part of an i1rnrnunogl obulin_ heavy chain or fragment thereof

and the VL befea¥ensaVal-Byr-GlyMetrinnnisisl ©BRR having e aminp acid sequengedipntiarTrp-

t hereof. By "Il4g10. bhndi A0, Okl 6 i _qggg;_ T . L e .

binding to theWLgsfgbﬂ%#iﬁﬁgi%gf g?don or g@%&%ﬁ%%ﬁ %’fﬁﬁgﬁﬁg‘?ﬁé the

nol ecul es. Theariihedé¢it gequeve tAspiLendyrgiitr-Sihoho ayd st andard net hods
(qualitative says) including, far ex e,. | ogssay for determning the
i nhi bition of S)L@H'é'uﬂ?gi%tﬂ%ﬂg’ﬁ CI"%‘% V?’E@Eﬁ?’f’ﬂ}“iﬁ}a‘ﬁ@@ﬁ%”éfs BEYRYFHG assays,
wi th ref er encenerarialkedgiony EDRNCIN2’ haPEDRY, Wik @qunhzﬁ‘ﬂ;(%tEQManaci nrel at ed
specificity but of the same isotype, e.g. an 2 2 1 FEB 20 anti - 5

anti body, is usquenchdvgrAladerdiisiSyr-lie-Kiy-Berrltirhgu dlis, s4id CDR21 hiving thelamipo

ol ecul es of tzﬂ:?d selcprllt\:/n%g E\hag erz(ﬂn-lsléf-ﬂ’ﬁ::-g&'}/an%%m%%'Ihzrilvir?g &8%0' ?}c{dvseeqtglngéj 'ng

assay. .
His-GIn-Ser-Ser-Ser-Leu-Pro ;

and direct equivalents thereof.

Unless otherwise indicated, any polypeptide chain is herein described as having an amino
acid sequence starting at the N-terminal extremity and ending at the C-terminal extremity.
When the antigen binding site comprises both the Vy and V|, domains, these may be located on
the same polypeptide molecule or, preferably, each domain may be on a different chain, the Vy
domain being part of an immunoglobulin heavy chain or fragment thereof and the V), being part of
an immunoglobulin light chain or fragment thereof.

By “IL-1P binding molecule™ is meant any molecule capable of binding to the IL-18
antigen either alone or associated with other molecules. The binding reaction may be shown by
standard methods (qualitative assays) including, for example, a bioassay for determining the
inhibition of IL-1P binding to its receptor or any kind of binding assays, with reference to a

negative control test in which an antibody of unrelated specificity but of the same isotype, e.g. an



Exanpl es of antigen binding nol ecul es include antibodi es as produc d1tpEB 2005
B-cells or hybridomas and chineric, CDR-grafted or human anti bodi €s or any
fragnent thereof, e.g. F(ab')2 and Fab fragnents, as well as single chain
or single domain antibodies. A single chain antibody consists of the

vari abl e dommg| of the hegvy .and |ight chains of nt i.body, coval ent |
bound by émbngas gabody s pse sé&i‘l"ﬂa%ﬁ%)f' dhe; "@f"ffﬂi'eta)lﬁﬂ‘]fgb’? %W&Qﬁ‘i"ﬁ"b"féﬁfr d>s/,

r ef er abl ' i [ uch a structure does not
p vERRMd B 4P ngag bRThdn gc‘% etliR bg.hpggaﬁsa;

i ncl ude the constant eavy an t"chains and it is believed
that the small peptide spacer should be |l ess antigenic than a whole

constant part. By "chineric. antibody’ i s .neant an antibody. in which the
constant regi ERARFS %éﬁ%"&ma‘ﬂﬂgdﬁ?’e‘%lﬂlﬁi“ﬁ“dﬁﬁmﬁﬂaﬁs&?lé'o'g{“%ﬂhﬁwel# Pi n whi | e
the vari aflig g IRl hinticPEDR - 15@/or i fhan AdBbIE G 4 "R Ry, e 9-
mur i ne) orilltgll n or of hur?gh oriég}i n botft derivedl rrom a di r?fg}eg%t?' '{:%rran L
ant i body. aml/Fabdigmgntaf dsextlzas tsinple dhdin pssimgladdmaimanibodibody in which the
hypervari abl e regi ons (CDRs) are derived froma donor antibody, such as a
non- hurman (e.g. nurine) antibody or a different human anti body, while al

or substanti alal singhd ¢hainhBtiBIdYLondRRAE bfSthe PhriabB QomBTYHRAL REAVY bill §bh¥ chdifd®f an
constant regions and the highly conserved parts of the variable domains,

i . e. the hntdhedyervalendybaomd by apeptitsrlinkerdisially eprsisting effparn 10 &n30 doidy acids,g. an

anti body of n_qLi,gho. A - gr.af t.ed anti bod however contain a few
i o aci stestol R 8eS amile pobts R B0H & Btk Hes B0 RESHS G SRt nce”
t he part s pgrt of the hédva ARIBIHE chAgs DAt if BRI thatthe snialPepideapacRf sdkildebe 16871 ONS.
By "human anti body" is nmeant an anti body in which the constant and variable

regi ons ofntigshis thana wholsconstaet partg By "ehiraericantipasly 3 isjmesnt anantbedyrin wihich ther

substanti ' | aal | i 0, sarily from
the sane SattpsiFRl bl & [RAAUERESEboh TR bbig wnfithe WEEER Rt .
mur i ne i mofial hedy landlighn chaids! aee afebnetmrah &ng. paint) origiherofihamen bagin baepl aced
by their human_counterparts, e.q. as described in general terns in EP
0546073 BIeTMEbFOTEAdiTpsnt hugisn sidipds=By Gk srtsd POHAS Bans ap Bntitodpins 661016,

USP 577042 thrhyBedaetbiAe lords @BRsTEreQieAfa vl Bddnor Eﬁi&ohgﬁba{ 4% rﬂfnﬂfnﬁﬂafnfs

1L- 10 binding nol'ecul es of "the invention are human antibodies especla
the ACZ 865z amrinpbaiyibedy drerdiffereritthuman egibodyh exhilé all otrsebsEartiaily alkthe 3ther parfsEB

2008 Thus of the MhAiiaiopllur e B bsnst LBRA &8 g LROME: SRR et "
domains, i.e. the framework regions, are derived from an acceptor antibody, e.g. an antibody of
human origin. A CDR-grafted antibody may however contain a few amino acids of the donor
sequence in the framework regions, for instance in the parts of the framework regions adjacent to
the hypervariable regions. By "human antibody” is meant an antibody in which the constant and
variable regions of both the heavy and light chains are all of human origin, or substantially
identical to sequences of human origin, not necessarily from the same antibody and includes
antibodies produced by mice in which the murine immunoglobulin variable and constant part
genes have been replaced by their human counterparts, e.g. as described in general terms in EP

0546073 BI, USP 5545806, USP 5569825, USP 5625126, USP 5633425, USP 5661016, USP
5770429, EP 0 438474 B1 and EP 0 463151 B1.

Particularly preferred IL-1P binding molecules of the invention are human antibodies

especially the ACZ 885 antibody as hereinafter described in the Examples.



are of human origin, for instance those of the ACZ 885 anti body V\/ngfri Iﬁ_gzﬂus
shown in Seq. Id. No. 1 and Seq. Id. No. 2. The constant region d '
preferably al so conprise suitable human constant regi on domai ns, for

i nstance as described in "Sequences of Proteins of Imunological Interest”,
Kabat F.A. et al, US Departnent of Health and Human Services, Public Health
Servi ce, Nat Towsih prafetad aireriofantieadids hhd—hpqmblvdnsr’rmhﬂ af bbﬂgieavgsaxmmghbﬂlams

associ at ed WI h an .Ki d of fr r referably are_of
hunan ori 8f “é ﬁ%n%&lagg "&Bé ‘1%"15'1@5‘@6{{‘ XE-'.IA d.-Ng. al,
i bid. Thenaa&é@c{ w@ckdﬂezawe @A}@aaﬂufegﬁﬂam&g br\?\ﬁ?ab RofpAEYsuft ﬁh amewor k,

for instance that of the ACZ 885 anti b IS shOown 1 n d. No. 1.
|t consi stenstant @gxqudnmamaffot:ﬁstandél%ﬁ ,dedéf-&d inf\Skqhédtes efdiromms of hnmumiluydahr

manner d. referred. A 885 Light I mewor k
whi ch cong'fq%rtag I@#Ots%éuﬁtri‘g ent Of:&?q a%k"m&ﬁﬁg rlg g‘Ph@Pjr}ﬂ)‘??M Service,
Accor di ngmﬁlo,{ahg,sm@megnhal SO pI’OVI des an IL-13 binding nolecule which
conprises at |east one antigen binding site conprising either a first

domai n having an am no acid sequence substantially identical to that shown
in Seq. Id. . t|n t he am.no.aci ositi nl and endi ng
with the am mﬂ’eﬂa&‘a St'ﬁlag}eﬁsc?c% dévulhlapg?mg(gﬁﬁ?xﬁevgg &RE; B hove and
a second pgResEHlyard 3Y hilBarietghTISIRALIE frinGRsiK Pipais SreaRicibed Al Kibdt B0tk gRI t O

t hat shovvn in Seq. Id. No. 2, starting with the am no acid at position |

and endi nidaiThe prefsred heaiey chein dramewedsis aihaman wavy shaindtamswerk, fer inssange dhat ofii sed
A P R LS bR U Wi Lo, RUTR HPedbhifs I B faeL ¥epESkRA RS | 1

a non-human sys ssuchrare yplca
pr ot ei ns. amkFRY redwh.ﬁdh a@mh&qmm,@eqﬂdt Nbs2 shawx etiequetairéd AGZISBMght&Emﬁr oduced

by a hybridoma, en adm ni stered to humans, elicits an undesirabl e imune
response fRpeKork v Bf’fftFra‘ﬂF?q}'e?Féd‘P aﬁﬂa‘d’w’tw erhERLHesipRr t of the
xenogeni ¢ i mmunogl obul i n. This clearly limts the use of such antibodies

as they cannot be adm nistered over a prolonged period of tinme. Therefore
it is parti cuAa:oh;ingiy.ehcemmnlionhbo pawides myllelbiading melenyje e/hitbwamprises i mer i c,
| y. human antlEodl es V\/m ch are not likely to elicit

CDR-graft S ﬁ a.l
a subst an IO"%F’P':I%% Idling St CRTIREISHIE SHNT Afirst idemain daving () ymaR acid sequencew of t he

f or egoi ngsub@taﬁﬁﬁ“ﬁ iRRAEL I @k shbwvah Bl . NG, TfaB e EthQhe dbifio LAY %ﬂ&dsmanhs
selected froma human anti 1L-1B antibody which conprises at least 4 2 1 FEB
2005 and ending with the amino acid at position 118 or a first domain as described above and a second

domain having an amino acid sequence substantially identical to that shown in Seq. Id. No. 2,

starting with the amino acid at position 1 and ending with the amino acid at position 107.

Monoclonal antibodies raised against a protein naturally found in all humans are typically
developed in a non-human system e.g. in mice, and as such are typically non-human proteins. As a
direct consequence of this, a xenogenic antibody as produced by a hybridoma, when administered
to humans, elicits an undesirable immune response which is predominantly mediated by the
constant part of the xenogenic immunoglobulin. This clearly limits the use of such antibodies as
they cannot be administered over a prolonged period of time. Therefore it is particularly preferred
to use single chain, single domain, chimeric, CDR-grafted, or especially human antibodies which

are not likely to elicit a substantial allogenic response when administered to humans.

In view of the foregoing, a more preferred IL-1p binding molecule of the invention is

selected from a human anti IL-1P antibody which comprises at least



a) an i munogl obulin heavy chain or fragnment thereof which conpri S&@Ebcw
variable domain conprising in sequence the hypervariabl e regions r,

and CDR3 and (ii) the constant part or fragment thereof of a human heavy
chain; said CDR1 having the am no acid sequence Val-Tyr-dy-Met-Asn, said
CDR2 having the am no acid sequence |le-11le-

Tr p- Tyr - Asp- @) ym pepunigiebalimhenryy chajn orfragmentah&@eof-whidh dopupriksy(i) aavadallei d CDR3
having the Il N0 aci d. sequence -Leu- Arg- Thr - qufra, ) .
minag obul CRTARSREPEREE i BAsae 6 Joer B SEN R, CRiFS oy ang i

vari abl e domahdiconS@APpaArSdrTEhgiianStRERSIYTA HuhiBn ROARE EVAY, s r RSHng

optionally al so th‘eaﬂ%Rl' , 5DR2 , and CDR3' hyper%girsiﬁalgbemr egi 0226 gﬁﬂo(i 1)
t he const ant agidrsequsnce Valgher(#lytMrdrisof sask CBR having the ainino acidsequencallelIEDRI

havi ng the am ng. aci d sequence Al g- - Ser: d n- =1l ez yrSer- -~ Leu-H s,
said CDR2' ha %f’?ﬁ@'@%%ﬁ%’r}%’l(@"'gggﬁhgﬁg@"ﬁpéfeggﬁﬁy Sﬁ-ag'e PX%J %@E‘ haYiRe sai d
CDR3' havi ng thdemindla&iad sediiefceSApUeCArgtTig-Gly Yo 2fd - Ser - Ser - Leu- Pro; and

direct equivalents thereof. Alternatively, an IL-1 5 binding nolecule of the

i nventi on mdy) ap émseneglebutin fight ghain er fegreent thegphwhirh epmppisan(ibe variablgidomain

conprises a L ndi ' risl ' [ J4SiNg in
sequence. t noREHLHE T BUIAL e Bl BER S ip P dordbosd o HETBITL SRS Bid13,
regi ons haviCBR3 Mgpavariablere gidnsaguiEnhe somanspover fiagmbatthereof offithumhn Lht A
second domai n conprising the hypervariabl e regions CDR3'

CDR1' CDR2' d
sgi d hyper FarngtECPRY] aymeihs amige ard seayenes %&1@‘§€qﬁéﬁ%§§h£‘y§?&gﬁ'i n SFq.
SRL T . . The e . !
2 ik, iRy favin I ImG A scgBerBOURMIS 1 G efle KB ol S 11 12

extremty of the first donmain termnal extremt second
domai n or tcCIDR? W@vingtie amsiho acid sayuencg His-Glrk&er-Ser-Set-LeioPmi n and to t he
N-termnal extremt. aJOf ecotnd domai n; and direct equivalents thereof. As it
is well KiMguAtrech o %alﬁﬁfgg'i n an am no acid sequence such as del eti on,
addition or substitution of one, a few or even several am no acids may |ead
to an allelic formof the original protein which has substantially

i denti cal pr ofkernativsly, Fhlls!B pyndirigamelequin ofdhe inventiommiay bé¢ selectediftom eoihglei s

meant el t et i ShOSl e YATRL nked an kg b G TBpGMAE (Ml ecule ). 5

a) a first domain comprising in sequence the hypervariable regions CDR 1, CDR2 and CDR3,

said hypervariable regions having the amino acid sequences as shown in Seq. Id. No. 1,
b) A second domain comprising the hypervariable regions CDR1', CDR2’ and CDR3’ said
hypervariable regions having the amino acid sequences as shown in Seq. Id. No. 2 and
c) a peptide linker which is bound either to the N-terminal extremity of the first domain and
to the C-terminal extremity of the second domain or to the C-terminal extremity of the
first domain and to the N-terminal extremity of second domain;

and direct equivaients thereof.

As it is well known, minor changes in an amino acid sequence such as deletion, addition or
substitution of one, a few or even several amino acids may lead to an allelic form of the original

protein which has substantially identical properties.

Thus, by the term “direct equivalents thereof” is meant either any single domain IL-1J

binding molecule {(molecule X).




2 1 FEB 2005 (i) in which the hypervariable regions COR |, CDR2 angl 1CPRB 2005
taken as a whole are at |east 80% honol ogous, preferably at |east 90%

honol ogous, nore preferably at |east 95% honol ogous to the hypervari abl e
regions as shown in Seq. Id. No. 1 and, which is capable of inhibiting the
binding of IL-1 Pto its receptor substantially to the sanme extent as a

r ef er encéi) nolirewhikle thedypargariablemegionskCPR b (IPR2 ante@IPRE tdken s 2 whele avf atdmbtecul e X

ohown i n" Seq SO RgmGEOuT, ricteiaRy 3 R U oBTorg sk Bl A A 0% ot o
domai ns per RhAdioRSusSh ike l(%%}Rﬁﬁéﬂl%rgéghs &Idmo&u)nsd”q MNeh1 b€ hypervariabl e
regi ons CDR1, CDR3' taken as a whole are at

| east 80% honol ogous pref erably at | east 90% honol ogous, nore pref er abl y

at | east 95% ho S the h varl r.e a 0 I d
O 2w et pei Bkl e B R S PeB Ry AR RERIP ¢ e 35 o o

recept or subgf@fttds alcbf¥reh@ hbRBcIENE ingdnRMoridfegins @I&ﬁicen@ehmloeﬁwl&mbw ng

framewor k regi ons and constant parts |dent| caF nol ecul e X', but having

hyper vari abl butrf@gmgﬂnspmblems GO Cldtgrand, Cwﬂ%ﬂuo topRshown inSeni cal
to those shozgﬂdn Seq. Id. No. | and 2. In the present description am no
aci d sequenc at Ieast 80% honol ogous to one another if they have at
| east 80%identical amno acid residues in a |ike position when the
sequence are aligned optinmally, gaps or insertions in the amno acid
sequencesr ey Hglfg binding gnolesulehaying atdlpast g dereaipscee Binding, it (melaspleiXon of t he
binding of IL-1B to its receptor may be conveniently tested in various
assays including such assays are described hereinafter in the text. By the
term "t o (hhe igafkh @ typetvaridble ogions CDRAICDRE CBRECGDRE GDR2'tdnd GBRA’ takennt
nol ecul es exhibit, on a statistical basis S ntlaII identical IL-13

bi ndi ng i nhi 85 avbRlecAK fdeast 39%1‘?8"‘8103?%913@5%;&%3‘ @tV Bomelogaysy moreror

exanpl €. 1 1 lerd@oil 1A 95 HHoRotd g, ot Wpd: Datable réiorls KR Wil i SegVE. NGBS

for the inhibition o
1 and 2 and

(i) which is capable of inhibiting the binding of IL-1p to its receptor substantially to the same
extent as a reference molecule having framework regions and constant parts identical to
molecule X’, but having hypervariable regions CDR1, CDR2, CDR3, CDR1’, CDR2' and
CDR3’, identical to those shown in Seq. Id. No. 1 and 2.

In the present description amino acid sequences are at least 80% homologous to one
another if they have at least 80% identical amino acid residues in a like position when the
sequence are aligned optimally, gaps or insertions in the amino acid sequences being counted as

non-identical residues.

The inhibition of the binding of IL-1p to its receptor may be conveniently tested in various
assays including such assays are described hereinafter in the text. By the term "to the same
extent” is meant that the reference and the equivalent molecules exhibit, on a statistical basis,
essentially identical IL-1P binding inhibition curves in one of the assays referred to above. For

example, in IL-1P binding molecules of the invention typically have ICss for the inhibition of the



6 2 1 FEB 2005 binding of I1L-103 to its receptor which are within +/-x5 of
that of, preferably substantially the same as, the 1C50 of the 2 | FEB 2008
correspondi ng reference nol ecul e when assayed as descri bed above. For
exanpl e, the assay used nmay be an assay of conpetitive inhibition of binding
of IL-1B by soluble IL-1 receptors and the I1L-113 bi nding nol ecul es of the

i nvent i on.birdingtof Br-4B de ith regeptohwhinlyargrwithin 46 efithitiof dyeferably subsemtially theast a)

one heavy chain l.h .conprises .a variabl e dogai n havi ng ap agi no, aci d
cequence’ SETDEY MYt s Dy SRR maR o el gesqibed B | ng
with the amino acid at position | and ending with the amno acid at
position 118 and the constant part of a human heavy chain; and b) one fight

chai n whi ch cknrgxarsple, the asaayi wsbdl @ay beran assiyoefi cogpeatitiva inhitaticuclfdirsking it d
substantially jdentical to that_sh in Seq.. ld, Np. 2 starting with the
am no aci EV sa:\ll‘%’[ﬁ T FPERIOS %g%ﬁdﬂﬁgm“‘ﬂpﬁﬁ‘oi%@eéﬂfWBmé@@“at position 107 and
the constant part of a human light chain. The constant part of a human
heavy chain may be of the yl1, y2, y3, y4, , al, a2, 8 or E type, preferably

of the y typeMosoprefepablf ehediuiman 8- 1P hstibody cyperiseshdeaas t he constant part of

a human light  chain be .of the Kor Xt which jncludes the X1, X2
and X; subtypdk) b@PeH?VﬁFE%WQGF§°6‘P”§eﬁéV %é?@?a“mmﬁrﬁ’ﬁw&cﬂi%ﬁ%%ces

of all these const absRRihllSidediRaldb IRR show R RS, IBING!1 ddbife with ek Riiddi Ng
nol ecul e of the invenstion )ﬁlay be pr odaced byé(tf‘ecorrbi nant“q%DNA ttec niques. In

view of this, one ofpoestian IDNA emding evithdbe amipodiidgt pdsitiob il b8l ambtherobmstant partrust
be constructed, pIsO?c%d unﬁear gﬁ)%%gél ate control sequences and transferred
into a suitable hodt? "BPFARTN Y X pression. . In a very general manner,

there are accgrdi n@hny lipit@Waifl Khichichmbhiks AVh QUM ESnANRA g aphirfd U RqEPERT N
| L- 1Bbi ndi ng nol ecul e, of the invention, a single chain IL- | R binding
mol ecul e of the i nsabptangally idemisahtg that shovghin Seqmdid N2 startingreith ghe amispacifl of a

IL- 1 (3 bindi J the. i ' f
ol ecul o5 of the | b Eatiel trsrehfink SR Bindld b dokcbR T Bt b bbby
of the invention bwfademablightrhaimeans. ‘

The constant part of a human heavy chain may be of the vy, ¥, 1, ¥4, I, 01, 02, 8 or € type,
preferably of the ¥ type, more preferably of the y; type, whereas the constant part of a human light
chain may be of the x or A type (which includes the Ay, A, and A5 subtypes) but is preferably of the

X type. The amino acid sequences of all these constant parts are given in Kabat et al ibid,

An IL-18 binding molecule of the invention may be produced by recombinant DNA
techniques. In view of this, one or more DNA molecules encoding the binding molecule must be
constructed, placed under appropriate control sequences and transferred into a suitable host

organism for expression.

In a very general manner, there are accordingly provided

(i) DNA molecules encoding a single domain IL-1B binding molecule, of the invention, a
single chain IL- 1P binding molecule of the invention, a heavy or light chain or fragments
thereof of a IL- 1§ binding molecule of the invention and

(i) the use of the DNA molecules of the invention for the production of a IL-18 binding

molecule of the invention by recombinant means.



7 2 1 FEB 2005 The present state of the art is such that the skilled worker
in the art is able to synthesize the DNA nol ecul es of the i nvent i dnl @E‘Be 2005
the information provided herein i.e. the amno acid sequences of the
hypervari abl e regi ons and the DNA sequences coding for them A nethod for
constructing a variable domain gene is for exanple described in EPA 239 400
and may be briefly sumrari zed as follows: A gene encoding a vari abl e domai n

of a MAb of tever DNA segnent.s. encqodi.ng t he
framework and ﬁé"f fft'he%%YSS Q@J@xagg%?drﬁf?{garméwﬁ gblf)ﬂ?Ayg ﬂ@ ts
encodi ng M\@Nwmerevﬂés @mhemmmbﬁ@&eﬂrr@ HfBHRAGRR ﬁﬁﬁndcb%rehh% HAmirRagRENt S
encodi ng the franmework regions are fused together with suitable restriction

sites at sepeencesipfehe lamrvarnbée fegiepy Ingtthey BN seguenpepcoping frsribamtde tethod fore
o b edr cxsis e VTR ERR RGP e A RE I EE i RO BEE

synt hesi ssuagdized sdfollovs: Aegene enedngs variabdsdonmiSetth MAB.of h\khateierapeﬁcnt?MS e
cassettes are provided with sticky ends so that they can be |igated at t he

juncti onsc?ﬂed DNASREmetkeeading rfﬁ"@worli anddypervarfbleassionsars detepmiredaccess
to the gﬁr gﬁgﬁye@%@x@nﬁfg%@fe@e@o | PEr &efhahﬂe pRigi n_a DNA

construct co es o t I nventi on. Thus PCT
appl i cat i sspmbids &&bﬂiﬁg@lic fiamweeork tegionis las-.tfnmdumgcﬂmr vith smtablepesndutohism BDfthean

anti body by rec i nant, DNA t echni ues n wrlttenlnforrratlon as to
t he nucl eJBGteas: Qfg'g(ﬁ%?é‘?i’é’@“ B’f‘est"i’f'émﬁéﬁﬁ"fa‘ ﬁ‘é?ﬂ?& rREmositiRSbY, NM2RSMRTIHES s of

a nunber @f pAfA FRREGIE B9 klaflBRd plobB&iutes. mbkfslrﬁﬂ%& Q’E’x ic CPR EGRgBhiod, and

their splicing to give the desSired DNA sequence. pression vectors

conpri si ngemsdjbxﬁﬁﬁesyp&hmceordm tgehtessqmcﬂ@mmg irh%egvid. ahdl or §Hfhesthai n
constant parts are Y. hus l ecu of the

I nventi ongﬁ‘q%ﬁhﬁ Egﬁgfé)"b&d w'bl uc "dif)o @'%%g’n‘falh);’cfjgéﬁ@?tw RBECYoRs g t‘?’5ppr opri ate
expr essi ofanvRedrRr . DNA nol ecul es encoding single chain antibodies may al so
be prepared by standard met hods, for exanple, as described in WD 88/1649.
I'n view of the foregoing no hybridoma or cell line deposit is necessary to

enbod mont |t nEERbECh hoPhockifhry G nREeal SRR ke bR B bkl
cell line in order to obtain a DNA construct coding for the IL-1B binding molecules of the
invention. Thus PCT application WO 90/07861 gives full instructions for the production of an
antibody by recombinant DNA techniques given only written information as to the nucleotide
sequence of the gene. The method comprises the synthesis of a number of oligonucleotides, their

amplification by the PCR method, and their splicing to give the desired DNA sequence.

Expression vectors comprising a suitable promoter or genes encoding heavy and light chain
constant parts are publicly available. Thus, once a DNA molecule of the invention is prepared it
may be conveniently transferred in an appropriate expression vector. DNA molecules encoding
single chain antibodies may also be prepared by standard methods, for example, as described in
WO 88/1649.

In view of the foregoing no hybridoma or cell line deposit is necessary to comply with the

criteria of sufficiency of description.

In a particular embodiment the invention includes first and second DNA constructs for the

production of an IL-1f binding molecule as described below:

8




production of an |IL-1R binding nolecule as described below. 8 2 Z EEB 2005
The first DNA construct encodes a heavy chain or fragnent thereof and FEB 2005
conprises a) a first part which encodes a variable domain conpri sing
alternatively framework and hypervariabl e regions, said hypervariable
regions being in sequence CDR1, CDR2 and CDR3 the am no acid sequences of
which are shown in Seq. Id. No. 1; this first part starting with a codon
encodi ng the & 1,n0 _acid of the vari,abl e .domain, and ending.with a
codon encodi ngh{ ﬁ‘IeSt ﬁgécoggrﬂcge%c&d&; %?eat‘%%ha\lf’a?riﬁélﬁw “‘3%"&%9%&?" SHEPB* a second
part encodi nga heawfirscihed Whicloeibadita Rdable @smdik el Bingtahenadleiypirfidworkt art s
with a codon encoding the first am no acid of the constant part of the heavy
chain and en#rd Wperyagablesgsiens seid byprgvariakle regions being v sequeacesEDRAcCEBR andint
part o f 1 a0MBRfst RELARE acid'sdeAUE s BNicl Rl ARy AN, 1aPE! RTAPKYs phdtl S f11SE
part encodes & vari abl e donmal aving an am no aci d sequerice SuBStanti al | y
i dentical to jtaringwitha codonleseding nisefirstantiioaid ¢éMhéSetiable domiia .and esdifg withg
wth the amno acid @i_ position | and,_ endi nq% wth the amno acid at
position 118. a%&ﬁ“‘ﬁf ing the last amio psid f the yariableomaingand, yc| eot i de sequence as
shown in Seq. Id. No. 1 starting with the nucleotide at position 1 and
ending with the nucleotide at position 354. Also preferably, the second part
encodes the cbhst ard sepend panf engodingra hedvy aham cinstant, partor éragmerit ehearbd fyw hidhe

constant part of the hupan . chain. This second part may_he.a DNA fragnent
of genon ¢ o F‘Q{‘ﬁwgiéﬁﬁ‘??'b?'ﬁé‘i'}‘%grﬁﬁ)m&” il %rw?ﬁ& R OF ?\Q:Fh‘mh;f;::g |
Introns). € eBGANCh JdOn RSN URE 1aRNGRRER PO fitheddhstaniFa of FrafhedTRdibofl her eo
and conpri ses:ellﬁ) a first part vgvhi cﬁ encode‘s atvari abl e domaian COfT'pI’i%I ng

vi

al ternati vel yfallosmd by agtopgadothyper vari abl e regi ons; said hypervari abl e

regi ons being CDR3' and optionally CODR 1' and CDR2', the am no acid
sequences of which are shown in Seq. Id. No. 2; this first part starting
with a codon epgesabig cthid'frst parcéncadesovasishléldaihain Revingahiagiioeacitbsggnéncand endi ng
with a codon encoding the last anino acid of the variable domain, and b) a
second paftbs@pddlyiidigtical 1q daamiRLAcH CorEcatishpuR i 56 1 NgnbHertingefidghe whi ch

starts V"ia}nﬁaof'%cﬁ% g&eiﬁd;\gpﬂidr&dﬁﬁ Svith! thSmiRSha® adfsitioR 14, Meork PRELABY Rl O

the light chain an
part has the nucleotide sequence as shown in Seq. Id. No. 1 starting with the nucleotide at

position 1 and ending with the nucleotide at position 354. Also preferably, the second part
encodes the constant part of a human heavy chain, more preferably the constant part of the human
vl chain. This second part may be a DNA fragment of genomic origin (comprising introns} or a

c¢DNA fragment (without introns).
The second DNA construct encodes a light chain or fragment thereof and comprises

a) a first part which encodes a variable domain comprising alternatively framework
and hypervariable regions; said hypervariable regions being CDR3' and optionally CDR1'
and CDR?2’, the amino acid sequences of which are shown in Seq. Id. No. 2; this first part
starting with a codon encoding the first amino acid of the variable domain and ending with a

codon encoding the last amino acid of the variable domain, and

b) a second part encoding a light chain constant part or fragment thereof which starts
with a codon encoding the first amino acid of the constant part of the light chain and ends



9 2 1 FEB 2005 with a codon encoding the last anmino acid of the copst &8 7(05
part or fragnment thereof followed by a stop codon. Preferably, this first
part encodes a variabl e domain having an am no acid sequence substantially
identical to the amino acid sequence as shown in.Seq. Id. No. 2 starting
with the amno acid at position 1 and ending with the amno acid at

posi tion 107. witheeogoneseeditg the lashaming aid of {he consiaatparher fragmeabthertef sequence
as shown in Sﬁ)@ lﬁ‘g Not 2(§tarting with the nucleotide at position 1 and
ending with t PRORELPEAIPREOIE™ nosition 321. Also preferably the second part
encodes the constant part of a human |ight chain, nore preferably the
constant part _of the human x chain. The invention also includes |L-1B

bi ndi ng nol ecBiefesably; thiffishpashencedes gyadably darpain haying ap aginogridgegyenceDR2,  CDR3,

CDR1' (:Dﬁﬁ' ', & “ l | | . 1-4),
are change St?@ é“#fﬁ%@' ’cragé’ith%es s%ggvm “E&§e%¥®m.s X‘lqg'n%o'?e%%é%tﬂl&c 2; for
i nst ance iinc Gtid at pa3hioa.1Gind ehdisg dth €rtaendhonacideay osidors100f More peefemablyshadi ng

DNA sequences. The invention incl uﬂes t he DQ{ANse uences , ogi ng faor such
changed [ fistparkhas dherfickeptidecsanusace asshawn iy Jegt idr Nene stagting &t (B nyciofidejals

| L- 103 bi pdi - Lehe: s &S, fihddRdn CDR2'
have been%ﬁ%ﬁdﬁh?ﬁ%ﬂﬁ?ﬁé%eﬁ%%ﬁéﬁﬁg%dﬂ]ﬁsggé ﬂlj%{?ékg.thz. Ind ‘%]{'Te first
and seconenchilvh thocmsistantotast, of tathemén light chainl rsarc pretergdy the consyan part epthe humah by an
intron, and, ,an enhancer may be conveniently | ocated in the intron between
the firstXsk¥-second parts. The presence of such an enhancer which is
transcri bed but not translated, nay assist in efficient transcription. In
particul ar enbodi ments the first and second DNA constructs conprise the
enhancer of a Tecuyentibmalso pelndesdtivifibiadimgrosikgulasfin whishnnoer more. of Eeahsidifest he

DNA t | , i tab | ,
o parti ehERRInhhEE. CRBSGART Coie 5°EhR3orike BrhiTEs SHy Rrivd ey e

pronoter TRY REHAREM frdth MéireiGdhes SHOMn ih Bed Bl R6laRIn@ed AdINE. NEStinR4r@aBysmM i N
whi ch t he constructs wll be transferred for expression. However, if

expr essi omutation e gt sitealirpéted mutagengsisafiha cpmesperding DN spquepeast Thainygntign
preferred incltugcslﬁgDmeseaﬁé?lrggstc%ﬁin%fforasrﬁcﬁ Eﬂ%@&%ﬂ%ﬂd&&ﬁ&@culésc’ In particular the
invention includes IL-1P binding molecules in which one or more residues of CDR1’ or CDR2’

have been changed from the residues shown in Seq. Id. No. 2.

In the first and second DNA constructs, the first and second parts may be separated by an
intron, and, an enhancer may be conveniently located in the intron between the first and second
parts. The presence of such an enhancer which is transcribed but not translated, may assist in
efficient transcription. In particular embodiments the first and second DNA constructs comprise

the enhancer of a heavy chain gene advantageously of human origin.

Each of the DNA constructs are placed under the control of suitable control sequences, in
particular under the control of a suitable promoter. Any kind of promoter may be used, provided
that it is adapted to the host organism in which the DNA constructs will be transferred for
expression. However, if expression is to take place in a mammalian cell, it is particularly preferred

to use the promoter of an immunoglobulin gene.
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2 1 FEB 2005 The desired anti body may be produced in a cell cul turz ngoE:a: 05
transgenic aninmal. A suitable transgenic ani mal may be obtai ned aCcordai J
to standard net hods which include mcro injecting into eggs the first and
second DNA constructs placed under suitable control sequences transferring
the so prepared eggs into appropriate pseudo-pregnant fermal es and sel ecting
a descendant Teeqnssedantbodypayfedirpdused i 4 s gylturg\nein a transgemic dsimal. A waitable ar e

Pr OduCed e BerClmnfi ol M S LLRYAPONLHEN T yhlehShealE ubSRELGH 70O

. or T
either a SR expressi on vec or Into two separate b onp

expr essi Oifito 842§ therfiist ahd Secbid DBIA quastinds pladey uhder Bgitablecbatrodquencssor di ngl y,
the invention al so provides an_expression vector able to égflicate in a
pr okar yot rensiring the, 59 preparedeg2s ity ARPIGPRAHPERIRHPIegRaBt females 289 selsclingd? t he DNA

construct&magﬂﬁﬁex ﬁghgggxggpgpmagpression vector containing a DNA
then tTranst

construct 1S nsferred 1nto & suitable host organism Wen the DNA
constructs are separately inserted on two expression vectors, they nmay be

transferred separately, j.e.. one type qf vector r |, or co-transferred,
this latter poden BartiodyisBiingas pibroddna it alfpre B SN consiogh shRRRGF be-a
bacteri u nhség%e,l}i%§ teiﬁﬁlﬂ."r a%iﬁgg@ﬁcksﬁﬁ weelok of inRftwo skPirdte bt doripahBlk Repdsher r ed.

More prefer y, the ma lian cell line is of lynphoid origin, e.g. a

myel onm, ackors, damatterqrossibility beink prefermdt al i sed B-cel |, which conveniently does
not express any endogenous anti body heavy or |ight chain. For expression in
mammal ian cells it is preferred that the LL-15 bi ndi ng nol ecul e codi ng
sequence is i At@BdiaEI9Ckhe Bivention Alsh @edvides hh eXPNAsioh bEdtor able toceplicBiich permits
or favours high_|eve expression of the IL-1B binding molecule. Cells in
whi ch t heprokaryatic o enkianietic sl ding which semprises %‘é%ﬁ%b?f@é’fi‘%egﬁ)ﬂﬁe‘»‘tjﬂ%& 3bAY% such
favourabl g E&%h may be identified and selected on the basis of the |Ilevels
of the IL-F I hdi ng nol ecul e which they express. Any suitable sel ectable
mar ker may be wused for preparation of host cells containing the IL- 10

bi ndi ng nol ecul.e codi ng sequence;, for _.iLnstance,. dhfr .gene/ met h xat eor
equi va?ent sel E@Pi%ﬂfﬁ%@%" °ﬁﬁ?}“ﬂﬂm§§?§£ FeTPEPH & ‘l%%m“s?f}:g‘ieg ffe f’&?&i’gg 8 si on
of the I Lod3niGhWhaohEDING BoREu@E afeiBpdrati§ iHstreda drﬂ’tﬁrlolédgregﬁgrbﬁggﬁsd éhgg 611521%' 5

ed in ,

anplificatiion/selection systens, such as those descri ] 56(
EP 032399%¢ Bamsfatred Beprasgielnri.epenceipe efpjsttorpariceth 08 9B trausbered, this latter possibility

being preferred. A suitable host organism may be a bacterium, a yeast or a mammalian cell line,
this latter being preferred. More preferably, the mammalian cell line is of lymphoid origin, e.g. a
myeloma, hybridoma or a normal immortalised B-cell, which conveniently does not express any

endogenous antibody heavy or light chain.

For expression in mammalian cells it is preferred that the IL-1P binding molecule coding
sequence is integrated into the host cell DNA within a locus which permits or favours high level
expression of the IL-1p binding molecule. Cells in which the IL- 1P binding molecule coding
sequence is integrated into such favourable loci may be identified and selected on the basis of the
levels of the IL-13 binding molecule which they express. Any suitable selectable marker may be
used for preparation of host cells containing the IL-1p binding molecule coding sequence; for
instance, a dhfr gene/methotrexate or equivalent selection system may be used. Alternative
systems for expression of the IL-1P binding molecules of the invention include GS-based
amplification/selection systems, such as those described in EP 0256055 B, EP 0323997 B and
European patent application 89303964.4.

11



11 2 1 FEB 2005 In a further aspect of the invention there is prov?dgg 605
process for the product of an IL-1(3 binding nolecule which conprts Ea)z
culturing an organismwhich is transformed with an expression vector as
defined above and (ii) recovering the IL-1(3 binding nolecule fromthe
culture. In accordance with the present invention it has been found that the
ACZ 885 anti body appears to have binding specificity for the antigenic

epi tope of hu - | ' k §4 h@si due
of mature hunamrigrtlfhe} 3%%‘%2éqegﬁ\léeH@rﬁthgg%ogéoﬁgtaiuggﬂgﬁ#ﬁgiﬁwel ]Eljatucqgg?l? gérl)gnd to
resi due 1l mélbsildwhiein cdrhprist<Xipoudtetingar organiinm whielpisttapsonpdoritisat 0 be
outside the recognition site of the IL-1B recept and it is therefore nost
sur pri si rRYPIERNAN vERtor Bbdnfised akaye ang G) syspyermgdhe ?@{bW%‘R@c‘ﬂBQ’OMFbOdy, are
capabl e ogului“nhi biting the binding of IL-10 to its receptor. Antibodies, in
parti cul ar ¢hi meric and CDR-grafted anti bodi es and especially human

anti bodi es, which have binding specificity for the antigenic epitope of

mat ure human 1L-1 13 which _includes the, loop conprisi residue ( 64 and
whi ch are capalsiascesdance pithiths prgsephiBvanting it has &C“?@mﬂ?tﬂ‘g4&b€£€'@&a¥; and
use of such i | £g. raat iodnithbe Je nipdh ft- '-

di sor der s{fpp%ar?gion%\glgpﬁglﬂ%gé’?c Eadaﬁ]f?lru eﬁﬁ%nfcﬁ%p rllt bh]%f scopeijL g? %@qg?g%es?%d

| nvent i oNoopl&WHprisinhg @hd Glitdaaesidepd eatir BurnavEATH. (Residue Giil64 ofrnawmrd bty t 0

I L- 113 which has antigen binding specificity for _an antigenic epitope of
human | L-HLat cantespondrie rasisue 18Gef the bymardhptf Breegsor) dbis gpitore appeus K barat ur e

h IL-1( d whi.ch j. l.e of inhihi.ti i_ndi: | :
Lo eceptinde (hrestignifioh o8 of ORAE e oidran Rtk ot sHiboafi Pac isbdied 2
anti body qnil bpitépe, e ghine {Agm%mti&gﬁnmbica%mgafmm ithd Bidih®6f AP 1R kgeni ¢

epi tope of mature human IL- | Q\_/\,hl_cﬁ i ncl udes the lNoop conprising Gu 64
and whi chregeptorcAptitividiss.dft partiowlad chimegictand CHRngriafied antibediesiand espgcially hyreanept or |

for the treatpent of .an l.L.1 nediated disease or disorder: i hpd for
he ¢ r cat FORGIGY hih PEYH SRS TPGLH G RE S aniEen cioptif SRR hortem LA hRE
CONpr i SespAGds MheIb6 EdtBprstglrbidue Wi 68 andwhich hrechpabR o HhibitingQhe Bidiag of fIndy t o
I L-1B, which has antigen gi ndi ng specificity for an antigenic epitope of

mat ur e hulfate itsireceptogiindse of such antibodies for the treatment of IL-1 mediated diseases and

disorders, are novel and are included within the scope of the present invention.

Thus in a further aspect the invention includes an antibody to IL-1B which has antigen
binding specificity for an antigenic epitope of human IL-1B which includes the loop comprising
residue Glu 64 of mature human IL-1B and which is capable of inhibiting the binding of IL-1p to

its receptor.

In yet further aspects the invention includes:

i) use of an antibody to IL-1f, which has antigen binding specificity for an antigenic
epitope of mature human IL-1f which includes the loop comprising Glu 64 and which is
capable of inhibiting the binding of IL-1[ to its receptor, for the treatment of an IL-1

mediated disease or disorder;

i1) a method for the treatment of an [L-1 mediated disease or disorders in a patient which
comprises administering to the patient an effective amount of an antibody to IL-1pB, which

has antigen binding specificity for an antigenic epitope of mature human IL-1 which

12




12 2 1 FEB 2005 includes the |oop conprising Au 64 and which is capabl e of
inhibiting the binding of IL-1 0 to its receptor; iii) a pharnmacedti B 2005
conposition conprising an antibody to IL-1 3, which has antigen binding
specificity for an antigenic epitope of mature human IL-1 13 which includes
the | oop conpr|5|n Qu 64 and which is capable of inhibiting the b|nd|ng
of 1L-1 13 to ipgludes %'egﬁs?mpmswgéanﬁﬂﬁm whish ygicepable qfintvbitingshe biading of IL-1

accept abl e exqae)f ﬁahluent or carrier; and iv) use of an antibody to

IL-1 R, which has a eh bi ndi ng speC|f|C|ty for an antigenic epitope of

mat ure human |iky alali’mﬁﬁmhcdl a&hptsiﬁ@ntcbﬁﬁhﬁcg%mmdy% g 1§ whibithanetigdn ch is
capabl e of inhibiting the bindi ng of 10 to its receptor, for the

preparation ofblndmgmlﬁatﬁem a:p @mgcmecmlweapﬁ@mredfunan -1 whichi mlwsdhesease or

di sorder. For th t
Keapabl e’ of i rPBFTHTE G Yt wGh iy ospie (s g BECARPE By TH L Kpabl e of
I nhibiting the.h Iﬂ.g:om‘buiahormnﬁg phérﬁ:aéc%ﬁ ?Q&epﬁﬂ@%ﬁ&ﬁlédta&ddnﬂd} chfir;sane

extent as the ACZ 885 anti body, wheérein he sane extent" has neaning as
defined above.alhe ACZ 885 anti body has b| nd| ng affinity for IL-lei which is

hi gher th ff ti ted for. anti-1L-.15. anti bodi
ani’ huran | ) 1 o L | ot Siise hinfine s GBReRRR ORAGHE 1 | b | um

constant Ko 1topé Gﬂhﬂqretlﬁ:rrlahﬂqe vﬂﬁcﬂ et hﬁﬁo@i&&ﬂpr@ﬁ BM 6fafd whidPgut 35
pM This high b|nd|ng affinity makes the ACZ antibody partlcularly sui tabl e

for ther apeutdapatdppf nhibiting tie. bindingofilh-1§ nyas rdceptbhﬁn' tmmqmratidne)ﬁanvent I on
provi des an anti L-1B S for to I L-1(3 of about
50 pMor |ess.™ ?‘ﬁ?&&&g’éé‘le ‘W‘%DF%&% atﬁﬁjg'éc"’\sﬁﬁq Tuses nethods and

conpositions for such high affinity antibodies, as descrl bed above for
antibodies to |IL-1R have binding specificity f or an antigeni c determ nant
of mature hunaForEhe ptrpomhpf:me ipresént dessriptidnean| aotipody dnrjs npablemé irdibitingghe | n t he

t des M- [
B Sonces Btne RElRI f GnbaBRivs Ao mhre fRemEhE of EOPIRRreERSr
directly Qubsiafi@illly @6 tHelame Bxtbit@s tHeSE@E 88 Pintibody, wherein “to the same extent” has

meaning as defined above.

The ACZ 885 antibody has binding affinity for IL-13 which is higher than affinities
previously reported for anti-IL-1J antibodies e.g. anti human [L-1P antibodies. Thus ACZ 885
has a dissociation equilibrium constant Ky, for binding to IL-1f} of less than about 50 pM, e.g.
about 35 pM. This high binding affinity makes the ACZ antibody particularly suitable for

therapeutic applications.

Thus in a yet further aspect the invention provides an antibody to IL-1p which has a Kp
for binding to IL-1P of about 50 pM or less. This aspect of the invention also includes uses
methods and compositions for such high affinity antibodies, as described above for antibodies to
IL-18 have binding specificity for an antigenic determinant of mature human IL-18 which includes

the loop comprising Glu 64.

In the present description the phrase “Il-1 mediated disease” encompasses all diseases and

medical conditions in which IL-1 plays a role, whether directly or indirectly, in the disease or

13




13 2 1 FEB 2005 nedical condition, including the causation, devel ognﬂr_t 8 2605
progress, persistence or pathology of the disease or condition. éE
present description the terns "treatnent” or "treat" refer to both
prophylactic or preventative treatnment as well as curative or disease

modi fying treatnent, including treatnment of patient at risk of contracting

t he di seasedigdl cgtubtpféb inshrding thesgausationi dexlerRiaent. [PEOSTPSs cResHstense RE pathelegy plithe ent s
who are |bmm&gon§M§ gen di agnosed as suffering froma disease or medica
condi ti on, and es suppression of clinical relapse. IL-10 binding

nmol ecul es as defined above, in particular 1L-10 binding nol ecul es according
to the first and second aspects of the invention antlbodlgﬁ whi_ch have

bi ndi ng  speci Iniths pRysanprlescrRionihs t5ERt dreaiment 08 “Bratneafernte bathpspphylackc o whi ch

i ncl ude

l:apagl esot"Ja *ﬂgllgtuﬁgmwﬁ‘ﬁ@nag&mﬁé? mll (II_}SC%% d&%?he%gggggl? ﬁ‘gw Elgkr?? f’ﬁodl es
to | L-10 phiesthathiskef a)ritxﬁ‘cri:(grthbdm’bsmg duepekled 1d Bave tomtroted tﬁtﬂdlmvscms wabs are

herein referred to as, Anti bodi es of the ve ion.,. Prefera JANt od| es
of the | nRRIERISIhoArUlgr.have beep Iaﬁ'é‘”ﬁ% rﬁ&’%F‘H?%% 6""??\% °°‘P tios,
second aspemhs qu defifor! JTERALAI PAapsfdVant ageousl y the Antibodies of the

| nvention are n anti bodi es, nost preferably the ACZ 885 anti body or
di rect equival ent thereof. The Anti bodies of the Invention bI ock the effects

of IL-1 0 on i}s et cell th are _indic |nthe

treat ment of | ‘!Léﬁ’Bgﬁnﬁt"E’Ee f% gﬁ“ﬁ Vﬁl"énggﬁ$ﬂé)§@ S(EI'Ilu r

phar macol agbfdilg @Ghé Hist ﬁlﬂ%céﬁcndtagﬁbcﬁ@f iRAANeRSorCintiboiBes! whi€H have BindR

denonstrat ed |n standard test nethods for exanple as descri bed eI ow

Neut r al i zsgecifinitpfor the-antigenibegpitnpeof mgneduman Bi 1 B whiettiirludasithe deaprdospkising 6 by
pri mary h fibroblasts The oduct| GE2 and | L- rimary human
der nal g;ll"o%* dnsparticular patibadies ¥y r?’ﬁapa&lﬁop ting ﬁ\‘?&f{{gm@é’g#o{]ﬁg? ffciently

| nduce thgégpoP A dnariadedies (adi Alubich habed K§Yd?%ﬁﬂh1é$§ll¥\ﬂlef6fh$out3e mn@srsy

der mal asts are used as a surrogatée nodel 1-1 nduced cel lul ar
act i vat i oare hereimmfeyred noranAifititodish bbthe dnvantenst i nul ated with reconbi nant |L-10
or conditioned nmedium obtained from LPS-stinulated human PBMCs in the
presence of various concentrations of

Preferably the Antibodies of the Invention are IL-1 binding molecules according to the

first and second aspects of the invention. Advantageously the Antibodies of the Invention are

hurnan antibodies, most preferably the ACZ 885 antibody or direct equivalent thereof.

The Antibodies of the Invention block the effects of IL-1p on its target cells and thus are
indicated for use in the treatment of IL-1 mediated diseases and disorders. These and other
pharmacological activities of the Antibodies of the Invention may be demonstrated in standard test

methods for example as described below:

Neutralization of IL-1{ dependent production of PGE; and interleukin-6 by primary human

fibroblasts
The production of PGE; and IL-6 in primary human derrnal fibroblasts is dependent on IL-

1. TNF-¢ alone cannot efficiently induce these inflammatery mediators, but synergizes with IL-
1. Primary dermal fibroblasts are used as a surrogate model for IL-1-induced cellular activation.
Primary human fibroblasts are stimulated with recombinant IL-1f} or conditioned medium

obtained from LPS-stimulated human PBMCs in the presence of various concentrations of
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14 2 1 FEB 2005 Antibody of the Invention or IL- |IRA ranging from? icF 005
18,000 pM The chineric anti-CD25 antibody Simulect (basiliximb) i LEBeJ
as a matched isotype control. Supernatant is taken after 16 h stinulation
and assayed for IL-6 by ELI SA. Antibodies of the Invention typically have

| C50s for inhibition of IL-6 Productlon of about | nMor less (e.g. from
about 0. | Aptdpogy §f the Inyenpionprelh- | R4 sanging feom$ 9/ 48,008:pM n Fhe chimeri¢ anti-GB2Sbove

assay Ant hvention bot ent ck the effects of. )
Accor di nglli Jt’ﬁ%""ﬂnetcwlgﬁmém%}) '%lﬁ'g @ﬂ??{cgﬁsqgg(?ecoﬂﬁ%lr PEPEnant mkifrf %ﬁef'y as
fol lows: Ak istanelisn 0 aidaged foF HRG b BLIS & AlBbdbs dfakic Inb@mtiéh@ﬂhé’a!ll%hv’i 1epd
treatnment of IL-1 nediated diseases or nedical conditions,

€. g.
i nf | anmmat B jhiisien ofilbrdsprodiction gf aboubhaMaar|less (1.5 fognabont @440 about 1 nM) when
hyper SenSleEtleXI quggactlons aut oi mune di seases, severe infections, and
organ or trssue transplant rejection. For exarrpl e, Antibodies of the
I nvention may be use for the treatnent of recipients of heart, |ung,
conbi ned heart-1lung, liver, Kkidney, ﬁancreatlc skin or corneal transplants,

i ncl udi ng aI |6§W3\°@t6¢§jt@%ewﬁ 23y RBHeRsHes of theép‘@emrbppterawcblchfrthq ¢fEects of
‘preventiogf u asnd mar r ow

t ranspl an %; Er?eaﬁlgﬂ?&te a@gg@g}g Oiglg her| 5§Jétfc§¥“&gﬁggof§ﬁ?w%odl es of
the Invention are part i cul arI y useful for the treatment, prevention, or
anel i oration of autoi nmune di sease and of inflanmatory condi t j ons, in

particul ar i nfMFﬁ?ﬁFBPQ‘ e dnyisatiqn aseusefy! dof ‘B‘?\PVQEQYIWS@QQ ""ﬁ‘e‘,‘lcﬂﬂ?fr% bipediated
aut oi MMUNG;e ¢ QMR ARAREI DHGiRoRS d a Sritis,
arthritis I(S:‘:hr oni ca progr el(tj‘loen%3 anﬁh@rtm |°?§'ggﬁé§ﬁ§k%anﬁﬁgg%gk%hgﬂﬁ%
di seases, hypecskusitivity réacfibranamoiomune diselists, sevsreanfections and bfgan e s’msaansplmol Vi ng
bone Ioss I.nfl ammat ory pain, hypersensitivity (including both airways
hypersensfeﬁc(}?q y and dermal hypersensitivity) and allergies. Specific
aut o-i mmune di seases for which Antibodies of the Invention nay be enpl oyed
i ncl ude aut oi mmune haemat ol ogi cal disorders (including e.g. henolytic
anaem a, apl astarexamplenmntivogigs of the inveation mayde e fantbe ireitmerttofirasipients of
t hr ombocy e ) r ndr |

h&RS @b% combihtd ‘i]?{if} fa nétli%'? Kty g%{r Eﬁ%a?é Ugin op RorhEd1 1A lanlls inc|uding

scl erodona eher granu 't OSI’S, onyosi tI's, chro a

hepati ti sauo@mbjaaﬁdna)rgaemgrsft refesdon, and ﬁ;rt}ﬁt;ﬁmnuo}odﬂgsmvmdfo@nmscase such

I di opat hi ¢ rue, autoi mune inflanmatory bowel disease (including e.g.
ul cerati v é@q’v’npg ne marrow transplant, and organ fransplant associated arteriosclerosis.

Antibodies of the Invention are particularly useful for the treatment, prevention, or
amelioration of autoimmune disease and of inflammatory conditions, in particular inflammatory
conditions with an aeticlogy including an autoimmune component such as arthritis (for example
rheumatoid arthritis, arthritis chronica progrediente and arthritis deformans) and rheumatic
diseases, including inflammatory conditions and rheumatic diseases involving bone loss,
inflammatory pain, hypersensitivity (including both airways hypersensitivity and dermal
hypersensitivity) and allergies. Specific auto-immune diseases for which Antibodies of the
Invention may be employed include autoimmune haematologicat disorders (including e.g.
hemolytic anaemia, aplastic anaemia, pure red cell anaemia and idiopathic thrombocytopenia),
systernic lupus erythematosus, polychondritis, sclerodoma, Wegener granulomatosis,
dermatomyositis, 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 ophthalmopathy, Graves disease,
sarcoidosis, muitiple sclerosis, primary biliary cirrhosis, juvenile diabetes (diabetes mellitus type
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Crohn's disease and Irritable Bowel Syndrone), endocrine ophthal nopay m 2@5
Graves disease, sarcoidosis, multiple sclerosis, primary biliary Cir Si'S,
juvenil e diabetes (diabetes nmellitus type 15 2 1 FEB 2D05 |), uveitis
(anterior and posterior), keratoconjunctivitis sicca and vernal

kerat oconjunctivitis, interstitial lung fibrosis, psoriatic arthritis and

gl oner ul dheyeitis (anterionandpastedioni kdratatonpestivits sicca agy mematkeratacogjunétivitisudi ng

i di opat hi. ] d i ni h h hy). Anti bodi f
e P avoristefial i et et St At Bomerieh s WyBas BHious PRI or ot | on
of ast hmayndibMB Y. lihchdinz I@SPRER Ak RbHC sﬁ@o%%ﬂnﬁmﬁ%{%glgiﬁg%h@t her

obstructive or inflamatory di seases of the airways f the
I nvention are useful for treating undesirable acute and hyperacute

i nfl ammat ory reacti.on ich are di at by, I.L-]or involve IL-1 production,
especial ly | L-Af'%%o%?s ?Sfﬁ}é\g]‘&y 5’?%{5’{‘?{?255&"5?%&0( gtfcelé"%m Pr§veRtion, ofameiiofalign

i nf ect i ong asth@b, WswMRsSpreeRbidhicsROFHMORarg emphye i) bAK bheStifkictiieGr adul t
respiratory distress syndrone), neningitis, pneunonia; and severe buns; and
for the t'ﬂéﬂ%@ﬂ%%&@ﬁ@??'ﬁwaﬁ wast i ng syndrone associated with norbid TNF
rel ease, consequent to infection, cancer, or organ dysfunction, especially
AIDS -rel ated cachexia, e.g., associated with or consequential to HV

i nfection. AntArnbodiesofafe Inentionaeisefuh for treatrgrint esithisle houteiaef hypedabute t r eat i ng
di seases of bone netabolism including osteoarthritis, osteoporosis and

ot her i nfinfampatomeastions whichiere mediatedihy Jb-lop dwolve lgrd peqdartion, esperially Bgl B,
age-rel at : | %gﬁt_' C ' |, di se. For .t hese

i ndi cati ooﬁgv&é}ﬁglog%g?%ﬁgﬁlée&% sagie’ e\?\%.f&ﬁt?g?écgag%;gogcx%hapﬁ §§e g‘f)éﬁr?o Fr%g'ﬂpon,
for exanmietoxi Bkodkaint adult @spiviniry Hthyssefndrdvee)| mengiiis) pnduindnéa; eipdevsred, t he
host, the nod adm ni stration and the natfure and severity of the

condi t i orPUs: i’eﬂjlogf"f ths treatmeppoferaghexiajo was raef pgsoglated withmarbid INF v resul t s

are gener@lhy idndignahqd idf@ibR, QReRl J1Fzaald L jal ©
about 10 rré S%er(ﬁ.l%ikqlaogtr am b(t)ldy wei ght n%@ey%gﬁgilgﬁ’?sﬁ%m'a ogtreba?id)%ﬁﬁ%g’ about

5 ng pere-&i dsoapiated wishipr somseguentialNedFY mépgborsy of dosing for prophylactic
uses will normally be in the range from about once per week up to about
once every 3 nonths, nore usually in the range from about once every 2

weeks up to abgiibodiBCst tRYRivintib aliRifGoulaely Gse fOITEEIQVYIAE HischsésOfBone RKGbolism
Ant i body of the Invention is convenient|ly adm nistered parenterally,
intr avendﬂ@‘l“yf,‘g (é\;_tf@)_arthxms@ ogteporosis and other inflammatory arthritides, and bone loss in general,

including age-related bone loss, and in particular periodontal disease.

For these indications, the appropriate dosage will, of course, vary depending upon, for
example, the particular Antibody of the Invention to be employed, the host, the mode of
administration and the nature and severity of the condition being treated. However, in
prophylactic use, satisfactory results are generally indicated to be obtained at dosages from about
0.05 mg to about 10 mg per kilogram body weight more usually from about 0.1 mg to about 5 mg
per kilogram body weight. The frequency of dosing for prophylactic uses will normally be in the
range from about once per week up to about once every 3 months, more usuaily in the range from
about once every 2 weeks up to about once every 10 weeks, e.g. once every 4 to 8 weeks.
Antibody of the Invention is conveniently administered parenterally, intravenously, e.g. into the
antecubital or other peripheral vein, intramuscularly, or subcutaneously. A prophylactic treatment
typically comprises administering the Antibody of the Invention once per month to once every 2

to 3 menths, or less frequently.
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antecubi tal or other peripheral vein, intranuscularly, or subcutangogj#ea ﬁh& |
prophylactic treatnment typically conprises admnistering the Antibo

the Invention once per nonth to once every 2 to 3 nonths, or |ess
frequently. 16 2 1 FEB 2005 Pharnmaceuti cal conpositions of the invention may
be manufactured in conventional manner. A conposition according to the
invention is pPlafrescablioal grmpdsilieds ofthe ephiohingg te hhitactined in éonvedionkle

adm nistration it is dissolved in a suitable aqueous carrier, for exanple
steri| e WRRHETfQCompRsiton acaerding tq the inyeation ppesierably Apyided idyeptilized farme Forf i t
i's consi dggkddi }ﬁg?& ; : . i . r £ Qr

adm ni strati ohﬁﬁid In u?fog?]t %F%ét&axg ag a%feuagﬂ?o#? é%:lj{l?%gﬁ eﬁm‘}]gg{gﬁl\?&nﬂtggfgbus
to i ncor ip@rtigreorstardsbifferadphysiblogical salinet MEit pabhsiderédsdesivablelte paake np agdukibpod
into the sagline at tpe tjpe of forpu) ation. The fresence_of an excess of
such physPOMEE: WIS 1Of AUPRISHAUNRinision s4bes a5 g balus wiection itivadyapgeesds i pt i on
ont o the iedderafdf hundd s Mush ofthd patitird Swi epkristdTblb O intd ihe SAIRE at Q! Ut 1 on.
If albumin is used, a suitable concéntration i1s fromO0.5 to 4.5% by wei ght
of the satieef fosmilationo nTheTprescnpe efan expess of fugh physiclagirslly intbe grdigin peeyemts loss

illustration.n the follow ng Exanples which refer.to the acconpanying

i gure whiRuRin b Entts nes iR of du Pofien ] Ghin Pt rurcihe mpnL 3

bi ndi ng byoraRiny il Bbunkin ks ¥se€ aRuREHE tordBratibn iskbnP0.3 (& EB%b YOG AR E e
Transgenic mce engineered to express the human 1gG x repertoire instead of
t he nuri ng@utiofnunogl obulin repertoire (Fishwild et al., 1996, Nat

Bi ot echnol , 14, 845-851) are used to generate antibodies to human IL-1B. B

cells fromthese mce are inmmortalized by standard hybridonma technol ogy and

muri ne hybri donie ineentibs isdiirched desetibabbyaycdT iR itiingn tHado E xGpldskwvhich

anti body ACZ 885 Exanple 1. Ceneration of the hybridonma and purification of

the anti bty to theResqmananyipe Eigyreutichbshoms deie resonse quvss for éhe inkibitiompfHelB e, NJ)

IS i munizegd W Thi I L-1{3 coupled to KLH (50 g) s.c. in
@&%ﬁ&éﬁ&&”’?k&@%rs‘ ;1 o A

several sites uvan e nouse is
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boosted five additional times with the last injection three days before the
fusion. On the day of the fusion nouse 18077 is killed by CO2 i nldal tidrild
and spleen cells (4.1 x 10") are fused by a routine nmethod using PEG 4000
wi th an equal nunber of PAI-O cells, a nouse nyeloma cell line. Fused cells
are plated out in 624 wells (im/well containing a feeder |ayer of nouse
peritoneal cells (Balb C mice), i nwl enented RPM 1640, 10% heat

i nactivated fetal calf serum5 x 10-5 M 3-nercaptoet hanol. Supernatants are
collected and tested in ELI SA and screened for IL- 1{i reactive nonocl onal
anti bodi es. Fi Vansgenieahics@lgineefed boekpesss €He Hubian (@54 Kepetbied MSteadPbPthe murine
identified. Coning is done using 4 x 96 well mcrotiter plates, plating 0.5
cells per mmnoglomlgneﬁeperttw (ﬁébwét? el $9%y Na Bigiselobdl 484588 armusedited

m croscope, Supernatant ,is cqll.acted fromwells ositive fqr growth and

bt oduct 1 GRS RORE oy ogf oo 6o P msBe e & Bpaitireebosgingisn” 1. o1
of condi t WRRIma tRRAGL e ; ; e [ i fied
hybri doma 1‘92in|657 are gér):%{gr ed arlllg&ggr?ﬂ%lgg% igggg[?nela{)ﬁr ?’?fﬁfﬂé‘%lyh@g‘#’mzlﬁm

chr omat ogretipady 86ZB8rotein A columm. Purity and partial amno acid
sequences of heavy and light chain Am no acid sequencing Light and heavy
chains of the purified antibody ACZ 885 are separated by SDS-PAGE and the
am no- t er Exfipleddi NGemerhtion SR hybABSMR ¥nFPIRBARH FIBRE hftibodhe purity of
the antibody used in these studies is >..90% by sequenci ng. "cDNA sequences
codi ng for theGeredigallysngineqredympuseHE0T (Medaees|Tec. danadales N&Y is oburizedewditioy PCR

anplification, .o DNA qgbt ai ne r fromthe cloned . hybridoma cells
ana ful |yresamtBin daa i & sPied GXRH Y iie) slroRb ey FRas il 18 Bowe e
2005 | i ghbogshedifive daditiondll EmeOwih the 120 thidchién Gk dRF R M U, SeRURMagSF ar e
given in Seq. Id no. | and Seq |Id No. 2 below, in which the CDRs are shown

in bold tihsausionapeess 1BEEL k@hﬁﬁhC@aMalmi@ andgploen ®He (4.1 ¥ 10"Nere fused by a
AT CCAGT T TR e Ao PG oo TGl AP PPEED QehCT AR myerdia M, ©

SWVFL
GT GCAGCT CHilsex4¢HE G ¥iehaaGa 61 CHEIAGIE MEGAKRIN A TR RGO Gousd/péditbned] E S G

ToTecAGa sl RN efeplomnisd RRYINSHRCFcbratinessoiadsal calf serum 5

10° M B-mercaptoethanol. Supernatants are collected and tested in ELISA and screened for IL-

1P reactive monoclonal antibodies. Five monoclonal antibodies of the IgG/x subclass are
identified. Cloning is done using 4 x 96 well microtiter plates, plating 0.5 cells per well. After
two weeks wells are inspected with an inverted microscope. Supemnatant is collected from wells
positive for growth and production of anti-IL-1B monoclonal antibodies is evaluated by ELISA.
1-2L of conditioned supernatant from four subclones of the originally identified hybridoma # 657
are prepared and antibodies are purified by affinity chromatography on a protein A column.

Purity and partial amino acid sequences of heavy and light chain
Amino acid sequencing

Light and heavy chains of the purified antibody ACZ 885 are separated by SDS-PAGE
and the amino-terminal amino acids determined by Edman degradation. The purity of the
antibody used in these studies is > 90% by sequencing. cDNA sequences coding for the heavy and
light chain variable domains are obtained by PCR amplification of cDNA obtained from mRNA

from the cloned hybridoma cells and fully sequenced. The amino-terminal sequences of heavy and
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CAASGFTFSVYGHNWVRQAP- 41

GGECAAGGGECT GGAGT GBGT GGCAATTATTTGGTATGATGGAGATAATCAATACTATGCA. G K & 1 FeE 812005

Al l WYDODNQQYYA- 61

GACTCCGT GAAGGGCCGAT TCACCAT CTCCAGAGACAATTCCAAGAACACCCTGTATCTG DS VK GR F

TI SRDNSKNTLYL- 81

CAAATGAAW@WW@T@WWW@ VoGipSe§) IWIndL. Cad R A
-101 .

EDTAVYY ﬁ
qn:cﬁeﬂr‘éA@r PRSP TGPFDYWGQGTL

V TVSS-118 ACZ885 Li ght chain vari abl e region Seq ld. No. 2
ATGTTGCCATCACAACTCATZGGGTTTCTGCTGCTCTGGGT TCCAGCCTCCAGGGGTIGAA -19ML P S QL
| G F L LACZy83/Heavik cBaiRv@idble-région Seq. Id. No. 1
ATTGTGCTGACTCAGTCTCCAGACTTTCAGTCTGTGP. . CTCCAAAGGAGAAAGTCACCATC | VL T QS
PDFQSVTPKEKVTI - 21

T GG AT AN GTART AT A RS ACATTARMARAG e, & R A S Q'S
| GSSLHWY @ QKrPdD 24k w v v L L R G
CAGTCTCCAAAGCTCCTCATCAAGTATGCTTCCCAGTCCTTCTCAGGGGTCCCCTCGAGG S P KLLI
KYASQSF S GNAPCTSGROGAGEETCCEEGAGECETEETCCAGCCTGEEAGGTCCCTGAGACTCTCC

TTCAGT GGCAGT GGATETEGGACAGAT TPCACCETEACEAYCANTRGECTEGRACCTRAL £ S8 G S G
TDFTL T N SelechedEnacdrda

GATGCTGCAGOGTATTACECT RALCAGAGT Cc?&‘f?ﬂ“““““““%’éﬁé“ﬁ ABAYYC
HQSSSLPFTFGPG- 101 ACCAAAGTGGATATCAAA - 107 T KV D |

Italics: Leader SefReAEETEEHRATCEGTCARANTTATTIRETATOMGFABIATCABDRITATE R 2 1 FEB
2005 Constructi of df €xpreBsion’ véctor¥ for¥ h8aw Bnd 12 gkt Xhain- 61

GACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTG
D 38 v K 6 R F T I 8§ R DN S K NTITUL ¥ L

81

CAAATGAACGGCCTGAGAGCCGAGGACACGGCTGTGTATTATTGTGCGAGAGATCTTAGS
g M N G L R A E D T A V Y Y C A R D L R - 101

ACTGGGCCTTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTC
T 6 P F D Y W G Q G T UL V T V 8 §8 - 118

ACZS885 Light chain variable region Seq. Id. No. 2

ATGTTGCCATCACAACTCATTGGGTTTCTGCTGCTCTGGGTTCCAGCCTCCAGGGGTGAA
-1 M L P $§ Q L I G F L L L W VvV P A S R G E -1

ATTGTGCTGACTCAGTCTCCAGACTTTCAGTCTGTCACTCCAAAGGAGAAAGTCACCATC
I v L T Q s P D F Q S V T UPIEKEI RV T I - 21

ACCTGCCGGGCCAGTCAGAGCATTGGTAGTAGC TTACACTGGTACCAGCAGAAACCAGAT
T C R A 8 Q 8 I @ 8 8 L. H W Y Q Q K P D - 41

CAGTCTCCAAAGCTCCTCATCAAGTATGCTTCCCAGTCCTTCTCAGGGGTCCCCTCGAGG
Q 8 P K L L I K Y A 8 ¢ 8 F 8 G V P S8 R - 61

TTCAGTGGCAGTGGATCTGGGACAGATTTCACCCTCACCATCAATAGCCTGGAAGCTGAA
¥ $s G 8 6 5 G TDF TULTTINSIULEW AE - 81

GATGCTGCAGCGTATTACTGTCATCAGAGTAGTAGTTTACCATTCACTTTCGGCCCTGEEG
b A A A Y Y C H Q 83 8 S L P F T F G P G - 101

ACCAAAGTGGATATCAAA - 107
T K v D I K

Italics: Leader sequence {not in mature antibody)

Bold: CDR's
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A GS based anplification/selection systemsuch as that described i ? EPF,- "
0256055 B, EP 0323997 B or European patent application 89303964. 4%i Jd%d,ﬁas
in which the selectable marker wused is a GS coding sequence. Exanple 2:

Bi ochem cal and Biol ogi cal Data The nonocl onal anti body ACZ 885 is found to
neutralize the activity of interleukin-1 0O in vitro. The nonocl onal

anti body is further characterized for its binding to reconbinant human |L- 1

Q Bi acoreC% ﬁWéﬂoﬁ %I@Sﬁ‘gﬁ ve%; °l{'tl"regl§|b?'b¢i§€q'qfhs assessed by conpetitive

bi ndi ng stU|es Wt @blologlcal activity of the

anti body ACZ 8&%:8 sused ﬂﬁpuﬁemmwemaﬁun syétem sikhad e d¥scRHQCH EPh2skossER | p
determ neDg% rimary human cell r%I e 3), responsive to stimul at I on by

IL-1 P. ﬁaﬁr iEyFPRSAN Eﬁt%éépl&@'il §3R6%i408 nspdh inovhishethe seitntablesmarkemt | on

and di sso nts for the binding of reconbi nant human UL- |
beta to %@?8%6%‘:2&@%%&9%0%% by Bl Acore analysis. ACZ885 is immobilized,

and bi ndi ng of reconbinant IL-Ibeta in a concentration range froml to 4 nM
IS measur surface pl.as resonance. The chosen format represents a
nmonoval eng—m\é@&a l%BFP"‘&Hﬂalﬂ'PasB‘ gipkRatar eating the binding event of IL-I
beta to AC2885T9¢%:,59,; i bc?d]A Ls hS..performd
usi ng the Bl Aeva uato%)ﬁa:{n &Eﬁﬂ(g@ﬁ%h&%f%f.ﬁ[ﬁkéf s"?f%%%’—ﬁ*w’ﬁn

| L- 1011. Ovittb: The BBoderial mtmaf):sﬁunthezclﬁam:%zéﬂam litb Binding to\keSMbiniit Molfan -

reconbi nané human |L-1 beta with very high affinity. Binding conpetition
study wi t AP Bicoss agalysis: 1We|°faﬁﬁquatw9@a§§eéw§ bysapeetitive bmdingtswgiss withz885
and sol ublg t W] | l_acore.
ACZ885 ISEI n%ﬁ'r%]g?mfézcg'g&{)snmg blo sscxuiir9 é:tleth%%gﬁpg)go%@ﬁgmﬂ%%ﬁomﬁﬁﬂg (1
nM is i ng\texail)eﬂ'oﬂmu‘edlﬂ.nﬁlmgctémmﬁ%ﬁﬁmaﬂy hainsectigERimple 8% egp6nsple th NCr easi ng
concentratjons of re onbi nant human sol ubl e receptor | or receptor 11(0-12
nM 4 ind aliogy lehﬂ -each.). The

Determination of dissociation equilibrium constant

The association and dissociation rate constants for the binding of recombinant human IL-1beta to
ACZB85 are determined by BIAcore analysis. ACZ885 is immobilized, and binding of
recombinant IL-1beta in a concentration range from 1 to 4 nM is measured by surface plasmon
resonance. The chosen format represents a monovalent interaction and thus permits treating the
binding event of IL-Ibeta to ACZ885 according to a 1:1 stoichiometry. Data analysis is

performed using the BlAevaluation software.

kon koﬂ' KD
[10°/Ms) [10°/s) (pM]
Human IL-1p 11.0 +/-0.23 3341027 30.5 +/-2.6 | n=22

Conclusion: ACZ885 binds to recombinant human IL-Ibeta with very high affinity.

Binding competition study with soluble IL-1 type I and I receptors

Competition between ACZ885 and soluble human L-1 type I and type II receptors is measured
by Biacore. ACZ885 is immobilized on the chip surface and recombinant human IL-beta (1 nM)
is injected for binding to ACZ885 in absence or presence of increasing concentrations of
recombinant human soluble receptor I or receptor I (0-12 nM; 4 independent runs each.). The

results obtained are given in the accompanying Figure.
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results obtained are given in the acconpanying Figure. 20 2 1 FEB 21\

Bi ndi ng of NVP-ACZ885 to human IL-10 was deternined in the presencg bfFER 2605
reconbi nant human soluble IL- i type | or type Il receptors. Half-maxi num
val ues (1 C50) were determ ned graphically wusing the Oigin 6.0 software The
mean SEMis given (n = 4). Conclusion: Binding of ACZ885 to IL-I beta is
conpet i t i Bodipg ohNYS+-HNCEE8Ntohwmep florl Ot yasedeterained inttheppresence 6fracdmbindny hipnad i | e

to h - aj - | RA | L-| beta f th ' Th
Foact vl t SPUSIERPT Bros d 8ABBe iretetors A i shues (OB e aErmnedameniiols,
rabbit, nmiiigtfe OfRM G.Rfoflware Thehaan SSERLiICEWENGD: Py Bi acore anal ysis. ACZ885

I's immobilized, and the cytokines exam ned are applied at a concentration
of 8 nM (6 independent runs.) Table 3: Crossreactivity of NVP-ACZ885 with

IL-1 A 1]-10:. a 1-4 %Bi ndi .mean /- S c, Human | L-1B(n=6) 100
Rec Q/nonkf'bc?f?faifl %ﬁéﬁg %1%5%‘.’ gﬂ&g%a t-’“‘f"E-“ft‘E’(”H thlf.- resepreryype Fgrd \puse
| L- 1B( n=6}p2f164-0. 6 Rec Rat |L-1B(n=6)-6.24-1.0 Rec Human IL-1

a(n=6)8.4+/-2.4 Rec Human IL-1Ra(n=6)-3.7+/-1.7 Resonance units were read at
1000 s after injection start; an injection of running buffer was subtracted

fromall 3 ] ne a i | LLi zati on af anti.-Fcy set
to zero. E?%Z'?ﬁg%?'gﬁ%?p@gg% &gfﬁ%l&r%’gﬁ? %?‘f}r gﬁﬁlﬂﬂhft&tdé?ﬂ"ro&?Gﬁﬁmﬁ units
f or humanThd rehctivitEprotileusi ATZI8AGE Bhartle Falgha) 151 RN ahil eprdimolg duk FaBHIE Afulrint t h
human 1 L-1ai pha, human IL-1RA, _ or cynonpl gous rabbit, nmurine or rat

| L- 1 bet a. aniby Bet is felerminnd; by Rircae yrlyshe CEB&xis immpbilizedcarid thereyiokings der mal
fi brobl asfﬁnﬂ%d ﬁ:};&'&%ﬁé@é&&%dﬁ%frﬁ%ﬂ?@Bh%@{de\‘lﬁ%ﬂk’.fed to assess the
activity o n

bi ol ogi ca 51n neutral izl

Table 3: Crossreactivity of NVP-ACZ885 with IL-1B, IL-1c, and IL-1Ra

% Binding (mean +/- SEM)

Rec FHuman IL-1p (n=6) 100

Rec Cynomolgus [L-f  (n=11) 7.8 +/-1.0
Rec Rabbit IL-1p (n=6) -0.5 +/-0.2
Rec Mouse IL-13 (n=6) 26 +/-0.6
Rec Rat [L-1B {n=6) 6.2 +/- 1.0
Rec Human IL-1 o (n=6) 8.4 +/-24
Rec Human IL-1Ra (n=6) : 37 4+/-1.7

Resonance units were read at 1000 s after injection start; an injection of running buffer was subtracted
from all sensorgrams, and the baseline after immobilization of anti-Fey set to zero. Binding is expressed as

percentage of accumulated resonance units for buman IL-1p.

Conclusion: ACZ88)5 does not significantly crossreact with human IL-1alpha, human IL-IRA,

or cynomolgous, rabbit, murine or rat IL-1beta.

Example 3:
Neutralization of the release of IL-6 from human dermal fibroblasts by ACZ885

The following methodology was used to assess the biological activity of ACZ885 in neutralizing

the action of human IL-18:
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the action of human IL-10: 21 2 1 FEB 2035 1. Preparation of conditioned
medi um contai ning |L-1B The preparation of conditioned medi um frond hufEB 2085
peri pheral bl ood nononuclear cells was done as follows: nononuclear cells
were prepared fromthe peripheral blood of nonkeys using ficoll-hypaque
density separation according to the nethod of Hansel [Hansel,T.T. et.al.
(1991) . AA. i npr Brepardtiomof condjtienédcmpdiopeantainihgiLipe i sol ati on of highly
purified human bl ood eosi nophils. J.Imm Methods .145: 105-110]; they were
used at a conceThe prepayationfof tObditiered shathin from hRmbA pdripherrfood MbRorfutRAr sdiie )
and LPS (5ug/n1&hmere aﬁ&ed_and cells were subsequently incubated for 6
hrs. |ncubation”fadone 2 IIRNEc@orRnueles sells wsea pispared fromptherpamiphesal bloodriof .
IL-113 in the s 3 b & | kzat hon
assay Hunan der ey ouong  BH ipldar deda Sebishal BPorlink 6, e BN BE phdl
(CC-2509) and giHaneel, TiTh eEBIM {981 b et impsqveC@nitdidiagnatic |pustictere H6:he (sbldtigh ok ,
CC-4065), insulj. 5 Bg/ -4021)., d 2% F CC-4101) . For induction
of 1L-6, cells %nl?lé pélgﬁ?ighﬁ'ﬁ?"c&ioa ﬁQ%'P%P?‘g’f J%W ﬁ?‘f’%ﬂspéfﬁm@ﬁ-u% theygvarel |
tissue cluster.ysthat he | 5 y}ﬁfeﬂﬁ; '

containing 2% FCS befgﬁgmgggpg?gg %?b%§¥o |ne.qg%yﬁg%?ﬁﬁﬁgg%%g?ﬂyﬁgﬁ§%§ture
medi um was r epl @eetnlhyereFBided apd/cellEBSvere istlsqiendy innabazedpioo Priirst lacubation waef
condi ti oned nedj um for  about.. 50pg/ |L1B. Alternatively, reconbi nant human
1L-1(3 at a fi ntgm@%tﬁ‘ié’ﬁtcrcﬁtf‘f“@ﬁ“ a"rsﬁbz M fo5d9 e - 1Ridy theapypsimatgnt was
anti-EL1B anti bgagtif@susinktah & gglai nto the diluted conditioned nmediumprior to
addition to the cells. Reconbinant |IL-IRa (R& Systens # 280- RA-010) was

used as a positive control. Cell supernatant was taken 16-17 h after
stinmulation and the anount of released IL-6 determned in a sandw ch ELI SA.

3. IL-6 Ebl SA Neutralization assay

Human dermal foreskin fibroblasts were obtained from Clonetics (CC-2509) and grown
in- FBM (Clonetics, CC-3131 ) including bFGF (1 ng/ml, CC-4065), insulin (5 Pg/ml,
CC-4021), and 2% FCS (CC-4101).

For induction of [L-6, cells were seeded at a density of 10* cells per well in a 48 well
tissue cluster. The following day, cells were starved for 6-7 h in FBM containing 2%
FCS before addition of cytokine. For stimulation, the culture medium was replaced by
FBM + 2% FCS containing the appropriate amount of conditioned medium for about
50pg/ml IL1P. Alternatively, recombinant human IL-1B at a final concentration of 50
pg/ml was used.

Neutralizing anti-IL1B antibody was titrated into the diluted conditioned medium prior to
addition to the cells. Recombinant IL-1Ra (R&D Systems # 280-RA-010) was used as a

positive control.

Cell supernatant was taken 16-17 h after stimulation and the amount of released IL-6

determined 1n a sandwich ELISA.

3. IL-6 ELISA

ELISA microtiter plates were coated with a murine anti-human IL-6 MAb (314-14

22




ELISA mcrotiter plates were coated wth a nurine anti-hunman IL-GmQ(A?
(314-14 22 2 1 FEB 2005 (Novartis Pharma; batch EN23,961, 5.5 ng/nt); REd 2005
p.l at 3 g/m) in PBS 0.02% NaN3 and i ncubated overnight at +4 C,  The
followi ng day, mcrotiter plates were washed 4 tines with PBS/ 0.05% Tween/
0. 02% NaN3 and bl ocked with 300 ul of PBS/ 3% bovine serum al bum n &EISQA)/

0. 02% NaN3 f or (Mgovartisihagrea; batsh ENSe18d o8 gng/mD{( W01 gk 3 yreimly im BBS 02f% dfaN,

supernat ant (f] [ Lt ] f. 1 I . e .nan uman | L: 6
standard (( Noﬁl’?@%ﬁaé%&ﬁggféé?)z@ tT?'F e {’lv{)"lrikeg{}'r \%@&?gﬁgp}ﬁ'& £y vashest 4
0.0156 ng/ m i times {vith @¥BSH0.06%i Deent ROBH Nadl andiblocked withBO0 g af PBSAS% Moviad
overni ght incubation at RT the@gl ates were washed (4 tines) and a different

muri ne anti - hupgivwm abaginghs A4 92 %Nalolor B thi Elates ayereawvashed agaimy(iipes) 2od 160 at

oi oti ni abel | olt §5SWPRRPE (Bl B 307 o of M kesBbhiins WPer Lo °
#1090-08) was gerdesttiatPhidiea #9198b), ditdatibd @frvE frankinkOREH 1( &00.0056 Welnhi; in3 ordt

roomtenperature). After incubation plates were washed 4 tines and

streptavi di n céilisioadgtepy) wasiadded iRauplivalsphBierasoveighbkaomatiomat ok the platestwere

A S ooty O L0y
(p- ni trophenyl pBosgha) €00 @l di eiuano B andtneoh Whkaturt)ds dddedna fadaRitidnar 4 30

m n. Reaction was bl ocked @%’ the addition of 50 |/well of 1. 5 M NaCOH.

Pl ates were re¥@sheh & bigtindabsiled gpaty angimpuse gigbZRantiseqyn {§outhemeBipteshnojey; and
490 nm IL-6 | ' ultyre_supe t . r C t N ference to
t he standard cgir/@'ggou m% a{j g %tuégcﬁlgagr(@gaﬁ}t% @@@s@b@ﬁ“’ec\yalig‘t RO g
det er mi nati on @dmpefabile \adiepaichbitivachlieswere vothed gidieslahd sGeptyddihi dobipled to

Results: Table: Inhibition of IL-1 P- induced IL- 6 _secretion NVP ACZ885
Bat chl NvP- Aczakajingphopphatase {fagksonshnmungresearcho il ©950- 08\ wps added ek @ fipaln | +

SEM dilution of 1/3000 (100 pl/well; 30 min at room temperature). After washing (4 times) the

substrate (p-nitrophenylphosphate in diethanolamine buffer; 100 ul) was added for 30 min.
Reaction was blocked by the addition of 50 pl/well of 1. 5 M NaOH. Plates were read in a
microtiter reader (Bio-Rad) using filters of 405 and 490 nm.

IL-6 levels in culture supernatants were‘calculated in reference to the standard curve using
the cubic curve fit. Statistical evaluation and determination of IC50 was performed based

oun sigmoidal curve fitting.

Results:

Table: Inhibition of IL-1p- induced IL- 6 secretion

NVP-ACZ885 Batchl NVP-ACZS85 Batch2 IL-1ra
ICso [ pM ] + SEM ICs [ pM ] £ SEM ICso [pM ] £ SEM
1L-6 secretion 54 + 6.1 446+ 3.6 304+ 3.1
cond. medium (9.1 + 1.0 ng/ml) (7.4 + 0.6 ng/ml) (0.51 + 0.05 ng/ml)
{n=6) (n=06) (n=5)
IL-6 secretion 42 +3.4 63 +£2.8 nd
rec. human IL-1p (7.1 £0.56 ng/ml) (16.5 £ 0.5)
(n=4) {n=6)




| 1L- 6 secretion54+6. 144. 6+3. 630+3.1 cond. nediun(9.1 + 1.0 ng/rﬂ)(z 2
ng/m)(0.51 + 0.05 ng/m) (n=6)(n=6)(n=5) IL-6 secretion42+3. 463+2 811(FErBe (05
human 1L-1(7.1 0.56 ng(m)(10.5+0.5) (n=4)(n=6) 23 2 1 FEB 2005 |1 C50 val ues
for inhibition of IL-113-induced secretion of IL-6 from human der nal
fibroblasts. Fibroblasts were stinulated with reconbi nant human |L-113 or
condi t i onEh, natkisifon inhihitiai of Hg1p-betivedesacredonaofdL 600 bmdn deimallfibiotRstsExanpl e
4: Definitjon of the epitope.for ACZ88 E‘HACZ 85 _bi nds fo human IL-1R with

hi gh affi ﬁlbf%b §oters %{Fp‘gatf"g‘”%&“&@ﬂp?ém Bk HP?f 108 %d‘“’F'IEQ‘ltemﬂ'érl ved
fromrhes nost prom nent differences in the amno acid
sequences Pa‘rgetﬁ rhe)sﬁl’g/ anghtﬁ]? n 1L-113 is in position 64 of the mature

I L-113. Human IL-i$3 has a glutam c acid, and rhesus an alanine in this
position. A mutant human IL-113 with the respective replacenent d u64Al a
has lost its ability to bind to ACZ885 wth neasurable affinity. W

concl ude at U64 in human I1L-113 is essential for recognition by the

ant i body — Glu64 is located on a loop of IL-1 Rwhich is not part of
the bi ndi Defifitioh € ehd epidope fdrlACZES ype | receptor, or in close proximty to
it. Thereby, antibodies directed against a binding epitope incorporating
Glu64 have the potential to neutralize the biological activity of human

e oty O AR A it s b LSS ORRRAS
bi ndi ng nL-¢p déréved dirvp thess namké)eaeﬁe cfithe Modt ngﬂmmbit ﬂﬁfefbgccsﬁn the aﬁﬁ[ﬁ)ﬁcﬁdﬂ ng:
sequences between rhesus and human IL-1p is in position 64 of the mature IL-13. Human IL-1p
has a glutamic acid, and rhesus an alanine in this position. A mutant human IL-1p with the
respective replacement Glu64Ala has lost its ability to bind to ACZ885 with measurable affinity.
We conclude that Glu64 in human IL-1 is essential for recognition by the antibody ACZ885.
Glu64 is located on a loop of IL-1p which is not part of the binding surface to the IL-1p type I
receptor, or in close proximity to it. Thereby, antibodies directed against a binding epitope

incorporating Glu64 have the potential to neutralize the biological activity of human IL-1J.
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a) an i munogl obulin heavy chain variable domain (VH which corrpgﬁe én,m
sequence hyperyariable regions CDRl, CDR2 and CDR3, said CDRl h&vi éE hed5
am no acid sequence Val-Tyr-Gy-Mt-Asn, said CDR2 having the am no acid
sequence ile-Ile.Trp-

Tyr-Asp-Q y- Asp- Asn-Q n-Tyr-TyT- Al a- Aspoge~r-Val -Lys-Gy, and said CDR3
having the am no acid sequence Asp-Leu-Arg-Thr-dy-Pro, and b) an

i mmunogl obulin light chain variable domain (VL) which conprises in seqguence
hypervari able regions CDRl', CDR2' and CDR3', said CDRI' having the arnino
acid sequence Arg-Al a-Ser-d n-Ser-||€ELEIMS Ser-Ser-Leu-Hs, said, CDR2
havi ng the arni no- acid sequence Al a-Ser-d n-Ser-Phe-Ser, and said CDR3
havi ng the am no acid sequence Hi s-d n-Ser-Ser-Ser-Leu-Pro. 2. An 11-1b

bi ndi ng MO ! h h bod
A IS 18 bl g e e et Bithg bAE Gudend Bak: Ghin Ganvisiabis ng

site COVPridomgns &i whizh saidTLLF b | o.acid seguyence
subst anti al l%/F i denti cal tlo th?t @Eg%mrﬁlﬂn g%g&n%egﬁﬁ)fgaﬁt o4t ﬁ’f‘tllgtﬂg"-%"ﬂ& am no

acid at posi $cH®MPrising ending with anmino acid at position 118 or a first
domai n as de CI’I §'|Ed ab e .and a second domain having, an amno acid
sequence i de 3¢ a{m.@ﬁ%\%" naimvagahle domaln\BJH)Zvlnsh aoritpigs W Sdhued® NO

acid at posifigpR, 03| t| on 107. 4. A ftirst
DNA construct engglg?!r%gcég %29%}%@@“%%%@@% Bdthayingdhe somoraceks a) a

i A O AR e

f ramewor k d hypervarl able regions, sal

sequence Yr‘@ﬂf@ -AflH AGDFGInt Ter- '&mﬁda-ﬁeamghwm&mg, ad s \‘(\g! rhgvs hown in
odi ng e Pfr st

Seq. 1d. No i st starting with a codon enc
amino acid oF ermv%r'é %G&ugn%d%ﬂh YAdE-dAGhgPrasanth a codon encodi ng the | ast

am no aci d &) ahi@nimbsRBIRL HeHRI 005 .-26 b) a second part
encodi ng a heavy chain con%tgnt %g‘fﬂé?}efd gjﬁﬁg&ﬁ“&’&%of“)%ﬁﬂéﬁﬁ mgecmcn@ with

d Superyarishie figiois GRRD he h
a codon encadpPey ® Q GORY B8 A3 CORSEMH @%g?hﬁ{ge e ant

chain and %nds Wl‘tkh ic don encoding the last am no a
part or fragRefice Arg-Ala-Ser-Gln-Ser-Ne-Gly-Ser-Ser-Leu-His, said CDR2’ having the amino

acid sequence Ala-Ser-GIn-Ser-Phe-Ser, and said CDR3" having

g the amino acid
sequence His-GIn-Ser-Ser-Ser-Leu-Pro.
An Il-1B binding molecule according to claim 1 which is a human antibody.

3. AnIL-1pB binding molecule which comprises at lcast one antigen binding site
comprising either a first domain having an amino acid sequence substantially identical
to that shown in Seq. Id. No. 1 startmg with armno acid at position 1 and ending with
amino acid at position 118 or a first domain as described above and a second domain

baving an amino acid sequence identical to that shown in Seq. Id. No. 2, starting with

amino acid at position 1 and ending with amino acid at position 107.

A first DNA construct encoding a heavy chain or fragment thereof which comprises

a)  afirst part which encodes a variable domain comprising altematively framework
and hypervariable regions, said hypervariable regions being in sequence CDR1, CDR2 ‘
and CDR3 the amino acid sequences of which are shown in Seq. Id. No. 1; this first part
starting with a codon encodin g the first amine acid of the variable domain and ending ‘

with a codon encoding the last amino acid of the variable domain, and



thereof, followed by a stop codon. 5. An expression vector able toz(rfgkbcqu%
I n a prokaryotic or eukaryotic cell line which conprises at |eastéon i
3

constructs according to claim4. 6. A process for the product of an TL- | (
bi ndi ng nol ecul e which conprises (1) culturing all organismwhich is
transfornmed with an expression vector acgording to claim5 and (ii)
recovering the IL-113 binding nolecule fromthe culture. 7. An antibody to

1L-1(3 which has antigen binding specificity for an antigenic epitope of

mat ur e hurran&gL-é%gormi ch in%lucjaﬁ; the | oop conprising residue Au 64 and
which is capabl Facoadrgtaneeaby cltiingorefant | cept.or. 8. A
R

phar maceut i cg} Ltjon conprising an antibody to IL= acc
claims 1 to 3”’% C %.*%‘%,elacﬁsm Igrat ramowcidrofahpiumstme s bml:hmxa,,;p&%t abl e
| L- 1(3 bi ndi ng nol ecul e dccordi ng

exci pi ent, dizhdiefds wik ' : of .
toclaims | to 3 anvé 7ai%§&(§¢1§£cﬁp%§a¢€%‘%m8? 2gid ohthyt eonsiant paroor friendrt eat ment

of an I L-1( 3threetifafodiowai dgaseopeoddhsor der .

5. i icate i
An expression vector able to replicate in a prokaryotic or eukaryotic cel] line which

comprises at least one DNA constructs according to claim 4

6. indi
A process for the product of an T[.-1 B binding molecule which comprises (i) culturing ay
organism which is transformed with an expression vector according to claim $ and (i1)

recovering the IL-1B binding molecule from the culture,

7 : . : -
An antibody to IL-1B which has antigen binding specificity for an antigenic epitope of
mature hurnan IL-18 which includes the loop comprising residue Giu 64 and which is
capable of inhibiting the binding of IL-1 to its receptor.

8. A i iti isi
phatmaceutical composition comprising an antibody to IL-1PB according to claims 1

to 3 or clai i inati 1 i
aim 7, in combination with a pharmaceutically acceptable excipient, diluent
OT carrier. |

9. -1B bindi i
Use of IL-18 binding molecule according to claims 1 to 3 and 7 i the preparation of a

medicament for the treatment of an IL-1B mediated disease or disorder.




