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C?'[n; rr%nqﬂﬁnén e rd;ﬂn%%nggéﬁqbﬁ% ]p% td[f%%rfrtréluﬁ\fag ngnﬁbogcﬁpﬁtﬂfpe QIPHP%JBS%H%I@ dilfike

ext r atierypaots oéﬂmamtmog‘@bnl;n agdtheuqoeettanferqgiovaaedmtfw higlly seseryeg partsiof
vel | 4k QMbl%zﬂﬂ%m% q%nﬂﬁsfr n’?ev%}k?éﬂu?l%\}v ?&Et@%nﬁ@d@t £8Nan
or even severa

addi tion or su ion of one m no
may |aedibiodyoofaningnl caflgm: Ar@Dﬁrgyaftedmttbpﬂgmawhowaweqontayma&w RBMNO acids of

substanti Al Qéqhéjr%% el fr%&%ﬁtré&ﬁns, 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variable and constant part gengs have been replaced by their human counterparts, e.g. as
described in general ferms in EP 0546073 B1, USP 5545806, USP 5569825, USP 5625126,
USP 5633425, USP 5661016, USP 5770429, EP 0 438474 B1 and EP 0 463151 B1.

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

the ACZ 885 antibody as hereinafter described in the Examples and in WO 02/16436.

Thus in preferred antibodies of the invention, the variable domains of both heavy and light
chains are of human origin, for instance those of the ACZ 885 antibody which are shown in
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Thus, by the term"direct equivalents thereof" is nmeant either any
si ngl e doW&i200%05088 bi ndi ng nol ecul e (ol ecule X). (i)i PCRIISCIVGH0HIRIT
hypervari abl e regi ons CDR1, CDR2 and CDR3 taken as a whole are at

| eas I

or of SECDI NGEP PO SERUDING S5 S8 st ont R oR{H i3 SRR o B

S howguﬂaelhw buaad condlht2egian eamempkar ingBihoe &3 dederibed (i TSequbneds of?rotems
capa n N ol | O ¢l

subs L PP oeEg e REba A B 8. D Eiehi HeBh 8T By, segvices

fr anﬁubh¢<Healg1 Smrcedlﬁaﬁcnablhshtutadfdﬁaaltbf mol ecul e X but havi ng :
hypervari abl e regi ons CDR1, CDR2 and CDR3 identical to those shown in

above, or any |L-113 binding nol ecul e having at |east two domains per
bi ndiHygesatiablé nediarcuhey bé gsgddjatedwith aonkintef figrpeworkiregibhs, thaugihansferably

O S P B8R T B et o
EL gf erafbirgd headyechsin | fﬁaﬁﬁéWmh’nﬁ agomsan hE,-evs% MImmewakj %)binstamsg |thﬂ1$=f’d[®
L BB RSt Wb il 7 SRR Y NG i AHBISH hisBucrlt® oF Rl PRoMERS
g: 2«33'6 gm)zaegngs fln ammdnrknam@rcﬁmalam@m%e peaf@rsed ACABBE dighttalpain
r CDR3
? Wﬁﬁ’h c&%%%@gin Qgg&{nc%ak to t%%ﬁsﬂeﬂg%om abov Sh af hrt her

aspect the invention -al so provides an IL-1 beta blndlng nol ecul e

conprising both heavy (VH) and light ch Vit . bl '
whi Cicseicingly, inEaventin %@@0%%%%1@@@3%39%@ e WHgE opnEsanticish

bi nding (a@Lésn ) BRGRG s 'sﬁé Bnpiing Bt B4R ﬂgaaphav.ﬁbemmmgu y&fueAld e

domain n seguence ervari abl e regions I
CDR2 stibstaiiig ;demacaj ttn:malsihmm InSERID NQ:he aémgdm Heiia@reo acid at position 1
Ser - - | \V/

UL BBl Yyl S i 6V e anen o
and sacmct]meam@awng an mlmwd sgmerg:g@ybﬁg@tla]ly identical to that shown in Slgld 1D

Tyr - . QA&QB';EE Q\af(@%nge W egl'ﬁd seitloR 1 ?rflpeﬂlﬂngaxﬂitﬂ fﬁ%lé'ﬁﬂﬁé abielak Boélilcﬂf“m?

chai n vari conpri ses " hypervari abl
regi on having the am no acid sequence dn- G n- Arg Ser - Asn- Tr p- Met -

Monocional 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 xenogeﬁic 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 immunoglobuiin, 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-1B binding molecule of the invention is selected

from a human anti IL-1B antibody which comprises at least
a) an immunoglobulin heavy chain or fragment thereof which comprises (i} a variable
domain comprising in sequence the hypervariable regions COR1, CDR2 and CDR3 and
(ii) the constant part or fragment thereof of a human heavy chain; said CDR1 having the
amino acid sequence Val-Tyr-Gly-Met-Asn, said CDR2 having the amino acid sequence



Phe Pro; and direct equivalents thereof. In further aspect the

i nvent i onWeér2901/ek8607an | L- Thet a bi ndi ng nol ecul e conpri sipag/Usedds/ oGy y
(VvH) and Iight (Vv chain variable domains in which said IL-1 beta

bi ndi ng ol ecul e ri ses at

conpri si HgM ea'S"PaTrY‘" IR Al (ﬁg%éfﬁwf %ﬁg&%g%r %@é Sﬁhﬁﬁa'(’\ﬁ'?@?v

whi ch Com{r‘nﬁ@ﬁe hifirRstitESstRiehoP RSP B I-AR)-Fhit@-RrESatePRL, CDR2 and
sai d

CDR3, havi ng the am no aci d sequence Ser-Tyr
sai d corbéanavmgoslﬁeulmghbcw of TR, s e LR s Ji variabis ddinain
2007/ 05Q@RHHSHRG iS3QRN8S #feifpervariable regions and optionally also the CDR1 CDR2',
Pr o- Ser - Z)HSeé Asp- Thr - Ar '%? er-Prgo- Ser-F’hp 1

CDR3 ha\ﬁnﬁ&mﬂ% hypemvariakie fpgﬁﬁ@@p{é@ the constant part ogfragmeXt thereof ofﬁ a ﬁluman
Tyr - Thr ‘hﬁﬁfbh'ﬁirpséﬂliclﬁhﬂ rﬁbmg@ﬁaoamm acmbqhbn@mﬂgwurswimmer-neblgeer-

o0 G ek £ s it et R SRS B
sequenceafy @D%%aﬁﬂgtﬁé BmARY ad@ﬁqﬁ%hc@ﬂk -ErSdrlerder-Leadrd; CDR2'

having the am no acid sequence p- Al a- Ser-Asn- Arg- Al a-Thr, and said
CDRBa”Ha@'T%e%WéaI%Wﬁmﬁrﬁ d sequence

d n-d n-Arg- Ser - Asn- Tr p- I\/Et-Phe- Pro; and direct equival ents thereof.
In the present description am no acid sequences are at |east 80%
honol Atgensgivelp, anit-Hh dlriting nbletiie pf theveventioh emytbe8@isciatiefimm esingiambhmin
acid residues in | i ke FF()Sl tion uence ate aligned

h
opt i rhiftdiRg mglesule yyhieh,eupyr f58ﬁ§"|aﬁt'$?fg&5%§83%lg?'apr§%?ﬂjences bei ng
countggd as fretddhedlh cembrisieg irduﬁaenéﬁ'taeihlypdﬂ'h/bmetblmregufnstcrm?'blmmgnd)f

IL-113 to its, rece may he conveni ent | |
el i ng Gt SEECHE 1Hha B AR ritnd TS R RIREERIS
t hF SaerE Q?ét:mgtthe bfhirtesoid sédn.@hcé h@l!e&h&ﬂ'gmﬁsp amalAdsmAsre@ln—Vw-EmAla-Asp—
nol ecul es ex SiS,. eSs. |
13 bi ndi ng8" T#ﬂﬂjﬁ’ﬁg‘h a@ﬂ ‘gsd[ﬁ# ﬁﬂ‘@n% tﬁ{@ﬂ%gg@%%hﬁéd er rsga'r&' -Tﬂr-lG
For exanplm@g, in |1L-18 binding nol ecul es of the inventi on typl caI I y
have |1.C50s for the inhibition f t he Dj f p
whi cHPar e APeeaNd dpmaicopPrsg t SPVpW%?%?%&%f% L(I'let a‘n t%ﬁﬁ? el
as, the | @ORPMavING ta@aﬁmuimsemeneé Argemaesmm@ﬁrélemmsea@sayew-m;
descri bed aboy For  ex .assa .
conpet i ti V&9 ﬁﬁﬁg baving @F aﬂ?'%?ﬂ SEYUY eﬁ "ge'ng}oﬁ Q% % ﬁéls g?{%géldtcoDrRss
and the | Lnabing the atimgadio bequsnes l—ﬁn‘-GIrh@an—SSmeE&nL@u Pro 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 equivalents 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-1p binding

molecule (molecule X).

(i)  in which the hypervariable regions CDR1, CDR2 and CDR3 taken as a whole are at least
80% homologous, preferably at least 90% homologous, more preferably at least 95%
homologous to the hypervariable regions as shown above and,



Most preferably, the IL-1p binding nolecule for use according to the
I nvent i onwio0ed03entan | L-1 anti body which conprises at [PEXAIS260p/0a1389
heavy chain which conprises a variable domain having an am no acid
sequence substantially identical to that shown in SEQ ID NO 1
starting with the amno acid at position 1 and ending with the am no

S o o . am
acl (@ omhi % egpéﬁéoﬁﬂﬁﬁtf@ﬁ tfgﬂﬁalﬁé'%f R&E 1oQfs 18 éﬂ!%?%ﬁb?@ﬁtﬁéﬂy%ﬂie;‘sname

and b ht" chal n nprises a varlab?e omai n havi ng

ani no aciedtestagia neferensh maleculeahawnd frmewarkiregions idanticshtevinoserof ot X
NO 2 starting.wW .. | t I3 i | ' e
am no ac ibgl @%'R@o%e%ﬁ'aﬁgﬁgﬁ?tbﬁeﬂ tgﬁgéaérl{'ltdq%%%? ﬁ%ﬂ t'(gj' uﬁg?\él\%ﬁcgﬁm
chain. \aBo®&$)071050607PCT/ U52006/ 041479 Most preferably, the 1L-113
bi ndi ng nol ecul e for use according to the invention is ACZ885 (see
Exanpl e). The constant part of a human heavy chain may be of the .7i,
721 3Eny#H1p Binding, melaculSbrdng wpleastiwe Bemasypeobintiing site {ipplecuiadi’e
preferably of the 7, type, whereas the constant part of .a human
light chain may be of the Ic or A type (which includes theX 2 and

A 3 gpbt y@wﬁkhﬂﬁ ttn';ferwr%w r?@io?s waR;me:DRz; LOR3, Ummrom?z’a?q G‘iDRSt; _teaken
sequences of a ese con nt parts are giv | a al .ibid.
An | L- 1198 WoRlR §re i '@eﬂﬁﬁfbﬁom?}gg?%@ﬁ?"aﬂ'y ﬁg[}aﬁ&dp%i8'8ﬁ8g’8°% more
reconbi nanéfefdfy 4tasdutioaueRorAcloold, HERE hiypardariabld@gltAs B8 4B6wn Bhoyeeand
anot her enbodi nent of the invention, IL-1 beta Conpounds may be

anti bodi es whi ch have binding specificity for the antigenic epitope

of h i "t#i%%a?{l%l@ lag ir?fﬂith"@%e Bfﬁ@inb%ﬂ.(#@f@ﬁé felcBgiof fithstantiabtortes salde

of mat'ure human 113 (Residue G u 64 mature human |L-113, .

cor r esporaktand as ageigtrRNcEgDOlecule having framewprkrregions 2pd cenFtans parts iegntical to
epi tope i hdl ; ?&@i, ' hi h DRAC SR apad
It ist herﬁ(g?%q%kﬁ%g% n%ﬂ'ﬁ%ﬁ Sl negiatgﬁartéblgﬁ? ?Eggl gg%émeept I t ope,

e.g. the QUR3'gE@ENtnA tdibaye sheven agyabl e of inhibiting the binding of
IL-113 to its receptor. Thus the use of such antibodies for the
treatnent of Juvenile rheunatoid arthritis and adult rheunatoid

ar t hriptal fartiedr@spéctAné mventidreaismprorideSan di-dbeta binditgomolktige cempadsing both

S (V) 30 R EhairV0) VANBbM R Thalts Rhidh @i ORRiLbinkiRG RIS
comprises at least one antigen binding site comprising:

a) an immunoglobulin heavy chain variable domain (Vi) which comprises in sequence
hypervariable regions CDR1, CDR2 and CDR3, said CDR1 having the amino acid
sequencé Ser-Tyr-Trp-lle-Gly, said CDR2 having the amino acid sequence lle-lle-Tyr-
Pro-Ser-Asp-Ser-Asp-Thr-Arg-Tyr-Ser-Pro-Ser-Phe-GIn-Cly, and said CDR3 having the
amino acid sequence Tyr-Thr-Asn-Trp-Asp-Ala-Phe-Asp-lle, and
b) an immunoglobulin light chain variable domain (V1) which comprises a CDR3’
hypervariable region having the amino acid sequence GIn-GIn-Arg-Ser-Asn-Trp-Met-

Fhe-Pro,
and direct equivalents thereof.

in further aspect the invention provides an IL-1beta binding molecule comprising both heavy
(Vi) and fight (V,) chain variable domains in which said IL-1beta binding molecule comprises at
least one antigen binding site comprising:
a) an immunogiobulin heavy chain variable domain (Vi) which comprises in sequence
hypervariable regions COR1, CDR2 and CDR3, sald CDR1 having the amino acid
sequence Ser-Tyr-Trp-lle-Gly, said CDR2 having the amino acid sequence lle-lle-Tyr-
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Thus in a further aspect the invention includes the use of an
anti body W& 2007/8087whi ch has antigen binding specifi cit PCTGIS2806/041479
antigenic epitope of human IL-113 which included the |oop conpr|5|ng

id a 1
Pt b 1 e TeREBERGRAe TPy SR RLS e Bu By AR faf cRia havine 1
Juveni | e rdnenoradid sdg@erichMyr-Tar-dsn-dduAsp-Aleckinafisp-tleaartchri ti s and/ or
Aut o- | nf | t S d/ or.. | e\l e, |
further adbapiramineBipRlBTaR: R Brisklscdorfyn f) B oiRRes petionos
I ]I: 10t mhirﬁbeMQﬁTélfém GCDR, CoR2pawd CORBY yaifl @DRH hawng @Eﬂdaminegicldope
mat ure _hunman
ohi Ch 1o cRuTe AspAlaselc gy RESH S L8 R SRS et il
f](c)rJthe _?Aﬂd’c’ééah EéWREEMSMt Argdladahe, mﬁam?gﬁgmwar tgﬁ?etammaﬁg r
uvenil e rheu itis or r heunmat oi itis
Zut o-1nfl éﬁ%ﬁ'@?@@%‘, ﬂ%rﬁ?& Nﬁﬁ?ﬁfetfr&él |'s Syndrome, ii) a
met hashdfdirect dimivaledtethereafi and/ or treatnent of Juvenile rheumatoid

arthritis or adult rheumatoid art-hritis and/or Auto-Inflamatory
Syndromes and/or Mickle Wells Syndrome in a patient which conprises

adm nj, ?ﬁeeﬁrle%t WesdripBioR @Fﬁn%‘écn@ Be@lidneed hretat fERLIBG% domtilogds ltd)mb/arﬁciher if
| L-1f 3 which has anti

I ndi ng SpeCIfIQIt for eni c |to e
b mithe b aRs! S0P TRALATINA GEqEScasdn P ke Pesig Fesh fedequEre g
Wh' Chahbﬁ%&éﬁﬁﬁtbahl? ngs'd?f"r‘\éé'rﬁddQGn tearktho dbifl Ge@lierices béidgtoounted as @oapt or ;
armacelt] cal conposition conprising an antibody to IL-113,

mhlchdﬁﬂ§a%ﬁ@¢@§h bi ndi ng specificity for an antigenic epitope of
mat ure human | L-1f3 which includes the | oop conprising Au 64 and
whi ch is capable of inhibiting the binding-of IL-113 to its receptor,
i n "commhé malbition oftiidbiadinh af (Rt tu rts:mbeptoamm%nﬂnaemnﬂydeetﬁd in vAricugnt

adul t SFSBIEIE DRI Rar iR ks Bp/ A PR ARl B Sark

Syndr agest’ andésrt tMteké reidienks afRy tidraymivalent 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-1B binding molecules of the invention typicaliy have 1Csps for the inhibition of the
binding of IL-1 to its receptor which are within +/-x5 of that of, preferably substantially the
same as, the ICsp of the corresponding reference molecule when assayed as described above.

For example, the assay used may be an aséay of competitive inhibition of binding of IL-1p by

soluble IL-1 receptors and the IL-1p binding molecules of the invention.

Most preferably, the IL-1B binding molecule for use according to the invention is an human -1
' antibddy which comprises at least

é) one heavy chain which comprises a variable domain having an amipo acid
sequence substantially identical to that shown in SEQ ID NO:1 starting with the
amino acid at position 1 and ending with the amino acid at position 118 and the
constant part of a human heavy chain; and

b) one light chain which comprises a variable 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 and the

constant part of a human light chain.



iv) use of an antibody to IL-113. which has antigen binding

speci fi ciwy Foerosasn7ant i geni ¢ epi tope of mature human | LegpoebiosRaia7o

i ncludes the | oop conprising Au 64 and which is capabl e of
inhibiting the binding of IL-1(3 to its receptor, for the preparation
of a nmedi canent for the treatnent of Juvenile rheumatoid arthritis or

adul t . daar e - |

SynarSeErRisBly L g YRR oo e I-REHRIA; Hozges (see
pr eseEwangdsicri pti on an anti body is "capable of inhibiting the binding
of IL-1 p" if the antibody is capable of inhibiting the binding of
IL-1J3"toits receptor substantially to the same extent .as the ACZ
885 arHd dupetant parof diRsman Ak af tn@Nbe aithe WD b, wm}qqmsmaa; Adf@ type,
neasured e.g. In a standard Bl Acore analysis as disclosed in th
Exanyirefersblyl afrinvg ptypeomere prefeyablywkthery: tmewherpa%ﬂ@rmsganﬂ_n@t piva bmman

lﬁée?wo et 6o e ok lpsctpioR Pt thscany e 34 0o stfvigh B Ros o
Kr) f@kse Péer a%frlﬂe Egydetﬁé%]ngso a!fqg gé?@caé\/bf ah e tEHr%faEHt thy arle%?véﬂ\rh

nore pre S treatnent of Juvenil

r heuntahei dt ﬂinhldhrl tis or adult rheumatoid arthritis syndr orre and/ or

Aut o- I nfl ammat ory Syndrones. This aspect of the invention al so

i ncl udes uses nethods and conpositions for such high affinity

ant i basliLes3 bl&ﬁundmﬁédulzeof thb twenfien maybé brdiuesd byprdcombiranhBNA. tetfinigliesg
speC|f|C|t Qr an determ nant of mature human IL-1 f3

whi cHPS hi84 é@%@vﬁﬁ@ﬁﬁ%ﬁ&l sing Gu 64. WO

2007/ 050607PCT/ US2006/ 041479 I n the present description the phrase
"Juveni |l e rheumat oi d art IS eumatoi d arthri ndr ome
and) oF mmraptlmnmﬁrew?&w veste e Rl el BB
medi Galy e GaffHd 4 Eﬁcmoi;Bneaérﬁugaﬁibfep@épe]df\fﬁmah%ﬁBewmh%&h@%ttﬁﬁ iobps or

adul t rﬁeumat oi'd art’hritis syndrome and/ or Auto-Inflamatory
Syndrmml,smghm b 64l resatuiel of noatuieridimeadi 1@, (ResiduedGiditded seatane huadindkt1p

condi tion, Iudln sat | evel o S
per si %Otr'@ﬁE‘é” r'f)%i‘f"l‘ﬁ%? %‘g?f @P%ﬂ" 8?&3%@@r%qf%06ﬂhﬂspecpﬂgp$is ?%%d%}hgs ent
descriepbdritibntdie dﬂh‘fe’o‘&el betdiekckptov\énd & isSiard{oveaiost ahrsns:hg/uﬁt )ant1bod1es to this
enconpasses al | diseases and nedi cal condjtjons whi €

" Mic kerditanss p- thprro R8O antipasynaie capalde of Phibiting thg ‘P'E@E‘WfﬁT ﬁ [%'&3

di seasg. Gbr FRbs Hal use W dlbh Qﬁlh ddﬁb@lfm;m@&esmr@apmhmheqﬁw.@amms .and

progress, perS|stence O&ﬂp &q di sease or condition. The
conpoariishedmatoidraithitis andipr Autodafammstost Byndsamenand/ar Mugile Wells Syndrome

' ngr eg'n%{?él Al ardinERBEd WithinQhe Wedde of%&pre@&t@fﬂeﬂﬂdeant to, other

I MMMunNosuppr essi ve or 1 nmunono ulat|ng agents or ot her

antl -| nf I anmat ory agents, e.g. for the treatnment or prevention of
| f .
aut of FiltAA 2 Hﬁféie?@éfﬂgﬁ“%?m%@%ﬁ” (3Phcse) s 868 b BioB WEILTRS Serae

cel | afiden r&rrfatrigfs%ambmﬁfoaaﬁ@hng&m erHopap mmérhn.—eﬂltwrbddinemdeecmnﬁbmg
to the invention nay be used in conbination with a calcineurin

i nhi bedroprising rgsiduy Elwe of Mmatute bumBAR II50B and whitbrs caiabls eidrhibiing the binding

AP 34801 Yo 4 esepieh KT GosRbentoR IR Msueiotd gl e ecijalole

asconyﬁﬁrnls faawopsautomﬂ&aw ERENAEABRF MuBRle Well SyNaTorR@1, ASMP8L,
etc.; corticosteroids; cyclophosphan de; azathioprene; nethotrexate;

| ef | unomi de; m zori bine; nycophenolic acid or salt; nycophenol ate

nofetjl: 15:d I mmunosuppr essi ve honol ogue,
anal oﬁ%et% hag%%%fﬁe‘thgﬂﬁ)ﬁe?g%& Iugg?’KC inhibitor, e.g. as disclosed in
WO 02/ 3856 or ¥ &%(n&?rﬂbﬂdy&) w-1[, lummd‘mp@uf@broiﬁinﬁngspé@ﬁcﬁt@ farar7antigenic

JAK3 ki nase inhibitor, e.
N-benzyl- 3, 4- di WM@WMQrﬁlhmdeﬁaWbﬁbﬁ%ﬁ%@e loop comprising Glu 64 and

which is capable of inhibiting the binding of IL-1p to its receptor, for the
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- mediators, e.g. inhibitors, of nlOR activity, including rapanycin

of fornmul o Abdodoa@anyci n derivatives, e.g. including pcrwUs2006/041479
40- 0- al kyl -rapanycin derivatives, such as 40- 0- hydroxyal kyl - rapanycin

derivatives, such_as 40- 2- h dr ox et hyl -raparnycin (everolinus),
32- deoxo- rapanyc’?rﬁ"%'f’f’\?agfbﬁgg é@"ﬁ’?ﬁ' kguna riis @& Ay thevaiatoid

such as 32- deoxm'trmﬂaau@lbﬂAutbﬁlnﬂarﬁmbﬁiry SW&%&@BWFMBC@@WM@S%&% e,

such as 16-, ent 2- 32- deoxor aParnyci n, 16- pent | oXy-3
(S or hydr%"%%gﬁﬁythﬁ prﬁ"@”B‘é‘hfmdioVFﬁﬂ"BWt@ 'L’E"@Qﬂ? rheumatoid arthrits or

5}1 dlh hydro 40I Otac(uﬂfhmdﬁalﬁwfﬁrih)’hé aﬁ@@ﬁ%ﬁ@llﬁlanﬁ?ﬂ@ ﬁvdaréirﬁéé é(ﬁdlbi"lﬂﬁckle .
ich are acyl a e _0X roup,in position

hydr oxy- 2- (hydro ?”%ﬂ‘i&'}’ef}/ gn? p#‘&bﬁm’é%m@ﬁﬂmgﬁw Ikﬁ"f@ﬂha‘as
001 779) , rapanyGdffeciiRy érﬁ&idt\bﬁn‘ﬂﬂhmy ﬂ.—?ﬁ‘@lﬁfchtl'l'é%%ﬂn%é}' éﬂd.ﬁﬁ%&m&?&y for
by heterocyclyl, e.g. 40-epi- (tetrazolyl)-rapamycin (also 0 as
ABT578), the so-anearitigenic apidpegsf, maturechunae Iti i Wbivhdndlidd4XA8 dpdbmprising

W0114387 and W)0364383, such as AP23573, and-
(glu %ﬁ and which is capable of inhibiting the binding of IL-1 B to its receptor;

iii) a pharmaceutical composition comprising an antibedy to IL-1, which has
antigen binding specificity for an antigenic epitope of mature human IL~1B which
includes the loop comprising Glu 64 and which is capable of inhibiting the binding
of IL-1B to its receptor, in combination with a pharmaceutically accepiable
excipient, diluent or carrier; for the treatment of Juvenile rheumatoid arthritis or
adult rheumatoid arthritis syndrome and/or Auto-Inflammatory Syndromes and/or
Muckle Wells Syndrome.. '

iv) use of an antibody to IL-13, which has antigen binding specificity for an antigenic
epitope of mature human [L-1 which includes the loop comprising Glu 64 and
which is capable of inhibiting the binding of L1 to its receptor, for the
preparation of a medicament for the freatment of Juvenile rheumatoid arthritis or

adult rheumatoid arthritis syndrome and/or Auto-Inflammatory Syndromes and/or
Muckle Wells Syndrome.

For the purposes of the present description an antibody is “capable of inhibiting the binding of
IL-1B" if the antibody is capable of inhibiting the binding of IL.-1 P to its receptor substantially to
the same extent as the ACZ 885 antibody, i.e. has a dissociation equilibrium constant (Kp)
measured e.g. in a standard BlAcore analysis as disclosed in the Example of 10nM or lower,
e.g. 1nM or lower, preferably 100 pM or lower, more preferably 50 pM or lower.,

Thus in a yet further aspect the invention provides the use of an antibody to 1L-1B which has a
Kp for binding to IL-1B of about 10 nM, 1 nM, preferably 100 pM, more preferably 50 pM or less
for the treatment of Juvenile rheumatoid arthritis or adult rheumatoid arthritis syndrome and/or
Auto-Inflammatory Syndromes. This aspect of the invention also includes uses methods-and
compositions for such high affinity antibodies, as described above for antibodies to IL.-1p have
binding specificity for an antigenic determinant of mature human IL-1p which includes the loop
comprising Glu 64.
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Phar maceuti cal conpositions of the invention may be manufactured in

convent i owa 200E#80607. A conposi tion according to the i nvegtriuspooss41479

preferabl y provided.in |yophilized form For imedi ate adm ni strati on
is dissolved in a suitable us carr or ex |l e steri
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in the followi.ng Exanples. WO 2007/ 050607PCT/ US2006/ 041479 EXAMPLES
Exanpl e 1: ACZ885 Structure and of ACZ885 are e, g. described
in O roediaters 6.9. iphikitess, of MTQR Q?HVH-‘() "E qqu%apawaﬂéﬁé%@ UF heavy and
light chain variable domains and the correspondi ng DNA sequences are
given in SEQID NG 1 an'dOSE Q NGO 2 below, in which the CDRs are
shown in Italic and underlilned ype. ACZ885 Heavy chain variabl e
region SEQ ID NO 1 TCAG A

GT GCAGCTGGT CGAGT CTCEEBFEEEGTGGT (O ".. GGGA@GI’ CCCTGAGACTCTCC

* and rapamycin derivatives, e.g. including
40-O-alkyl-rapamycin derivatives, such as 40-O-hydroxyalkyl-raﬁamycin derivatives, such as
"40-0-(2-hydroxy)-ethyl-rapamycin (everolimus),
32-deoxo-rapamycin derivatives and 32-hydroxy-rapamycin derivatiiles, such as 32-
deoxorapamycin,
16-O-substituted rapamycin derivatives such as 16-pent-2-ynyloxy-32-deoxorapamycin, 16-
pent-2-ynyloxy-32 (S or R) -dihydro-rapamycin, 16-pent-2-ynyloxy-32(S or R)-dihydro-40-O-
(2-hydroxyethyl)—rabamycin,
rapamycin derivatives which are acylated at the oxygen group in position 40, e.g. 40-[3-
hydroxy—2-(hydroxy-methy])-2-methy1propanoate]-rapamycin (also known as CCI779),
rapamycin derivatives which are substituted in 40 position by heterocyclyl, e.g. 40-epi-
(tetrazolyl)-rapamycin (also known as ABT578),
the so-called rapalogs, €. g. as disclosed in W09802441, WO0114387 and WO0364383,

such as AP23573, and
compounds disclosed under the name TAFA-93 and biolimus (biolimus A9).
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QL VES GGGWQPGRSLRLS - 21
TGT GCAGCORORBEABIMACCT TCAGT GT TTATGGCAT GAACT GGGT CCGCCAGCETRMA 2606443 795E
TES VYGWWRQAP - 41

GGCAAGGECCTGGAGT GEGTGECAAT TATTTGGTATGATGCGAGATAATCAATACTATGCA  KGL EW
VA 11WY DGDNQY | A -61

%ﬂ%@@@@@%ﬁ%@%ﬁ%ﬁ@%ﬁ%ﬁ@%@ﬂ 6 orS VKGRF

TI SRONSKNTL YL - 8
eplmenteswehas soptiny aTdiverse ATadiflyngdmatpnt dnginding treatment

I SR 130 R S e ! Tt
vssma patirgs whpjagh il ahave been fiapnesed agisyiferdrgrom aiseasy grmedical

condition, and includes suppression of clinical relapse. A successful treatment according to the
invention also inciudes remissions of all reparable symptoms but no remissions of irreparabie
symptoms. £.g. one of the symptoms of Mucke-Wells is the progressive ne}ve deafness which
is normally irreparable and thus there is no expectation that this symptom may be treated.
However, other reparable symptoms of Muckle-Weils such as skin rush, muscle pain fever,
fatigue and conjunctivitis may be completely disappear in a successful treatment according to
the invention. Another measure of a successful treatment is the decreasel of relevant
biomarkers for Auto-Inflammatory Syndromes, e.g. Muckle-Wells, i.e. the decrease of serum
amyloid protein (SAA) and c-reactive protein (CRP) to normal range, i.e. < 10 mg per L serum’
in patients. ) '

In the present description, the disease "Muckle-Wells” is among others (molecular pathology)
determined according to its clinical symptoms which are acute febrile inflammatory episodes of
arthritis and urticaria, brogressive nerve deafness and optionally long term multi organ

' amyloidosis (about 25% of cases). Molecular patﬁology is caused by one or several mutéti‘ons
in the MEFV gene, located on chromosome 16p13, which codes for the protein named pyrin.

IL-1PB binding molecules as defined above, in particular IL~1 binding molecules according fo
the first and second aspects of the invention antibodies which have binding specificity for the
' antigenic epitope of mature human IL-1p which includes the loop comprising Giu 64, in
particular antibodies which are capable of inhibiting the binding of IL-1B to its receptor; and
antibodies fo IL-1p which have a Kp for binding to |L-1B of about about 10 nM, 1\ nM, preferably
100 pM, more prefei‘ab!y 50 pM or less are herein refetred to as Antibodies of the Invention.

In yet another embodiment of the invention, the further uses of the IL-1beta Compounds, e.g.
the Antibodies of the Invention are as follows:

Prevention and treatment of inflammatory Bow! Disease (IBD), Juvenile arthritis, reactive
arthritis, ankylsoing spondylitis, ~coronary syndrome, arterial restenosis, cystic fibrosis,
Alzheimer’s disease, multiple myeloma, artheriosclerosis, pulmonary fibrosis, Muckle-Wells and
Chronic Obstructive Pulmonary Disease (COPD).
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ATTGTGCTGACTCAGT CTCCAGACTTTCAGTCTGT GACTCCAAAGGAGAAAGTCACCATC VL T @S

POW VT PK{6 Mo7rbsosedl PCT/US2006/041479
ACCT GCCGCEGCCAGTICAGAGCATTGGTAGTAGCTTACACTGGTACCAGCAGAAACCAGAT T CR A S

() SIGS SLHW YQOXPD - 41

CAGT CRCeANEZT GBI GRACTATIOUTS GO
LLI K YASCS

N LS %?%&?ﬁ%&w&%&&&xﬁw&&mwmﬂg 1t

GSG. Thngdundis, I‘Q,EEMEAnﬂﬂody of the invention to be employed, the host, the mode of

voroduATA e ot Sl Ik o iy g i, i

20071;@6@%%!%3@@32@66&040%?%5 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. Antibody of the Invention is conveniently administered
parenterally, intravenously, e.g. into the antecubital or other peripheral vein, intramuscularly, or
subcutaneously, '

in yet another embodiment, the invention concerns a surprising frequency of dosing for
therapeutic uses, i.e. tﬁe treatment schedule with IL-1beta Compounds, preferably IL-1beta
antibodies, more preferably ACZ885 (at a typical dose, e.g. between about 0.1 mg to about 50 '
mg, more preferably between 0.5 mg to 20 mg, even more preferably from 1 mg to 10 mg, of
ACZ885 per kg body weight of the patient) may be once every week or less frequently, more
preferably once every 2 weeks or fess frequently, more preferably once every 3 weeks or less
frequently, more prefe'rably once every month or less frequently, more preferably once every 2
months or less frequently, more preferably once every 3 months or less frequently, even more
preferably once every 4 months or less frequently, even more preferably once ‘every 5 months
or less frequently, or even more preferably once évery 6 months or less frequenily. Most
preferred is once every month.

Pharmaceutical compositions of the invention may be manufactured in conventional manner. A
composition according to the invention is preferably provided in iyophilized form. For immediate
administration it is dissolved in a suitable aqueous carrier, for example sterile water for injection
or sterile buffered physiological saline. If it is considered desirable to make up a solution of
larger volume for administration by infusion rather as a bolus injection, it is advantageous to
incorporate human serum albumin or the patient’s own heparinised blood into the saline at the
time of formulation. The presence of an. excess of such physiologically inert protein prevents
loss of antibody by adsorption onto the walls of the container and tubing used with the infusion
solution. If albumin is used, a suitable concentration is from 0.5 fo 4.5% by weight of the saline
solution.

The invention is further described by way of illustration in the following Examples.
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Exanpl e 2: Biochenical and Biological Data of ACZ885 The nonocl onal
anti body Wekopfishép7f ound to neutralize the activity of perars2o06/041479
interleukin-1J3 in vitro. The nonocl onal antibody is further
characterized for its binding to reconbi nant human |1L-10 by surface
pl asnon resonance anal ysis. The nEXAMBEESeutralization is assessed by
conpetitive binding studies with soluble IL-1 receptors. The

bi ol ogi cal activity of the antibody ACZ 885 towards reconbi nant and
nat urahh_mlm;qd@zms IL-1 p is determined in primary human cell,

responsive to, stj nul ati | L-1p. .. Det ' | f di.ssoci ati
cau SR LRelER T AGLo88 Bix. 7, Tesriorn gV CsDL B st B aTbent s
Ijg'[ e?éf]nﬁ‘ri]?é Q%E;/ua?lcjﬁ gz ? indaight dhamevaribble Hohlﬂir&.éml tREZaBEspanding DNA

| re . ' .
 oISPHSTEa SR e A H 194 ORI NP [ Aelpters WP ARE GERe A'p ShPR
r angggfis o4n hideritheMpes measured by surface plasmon resonance. The :

chosen fornmat represents a nonoval ent interaction and thus pernmts
treating the binding event of IL-lbeta to ACZ885 according to a 1:1

st oi i . o i i fiat.red : .
Softm%@ggﬂ%ﬁy %'?V%@lgféﬁ%da?%%ﬁb[@'g%i g]SI FI%I\/} he Bl Aeval uati on

TCRG
0] -1

GTGCAGCTGGTGGAGTéTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTGAGACTCTCC
v 0L VE S 66 &6V V QP G R S L R L S - 21

PETGCAGCGTCTEEGAT TCACCTTCAGTGTTTATGGCATGAACTGEGTCCGCCAGGCTCCA
¢-A A S G F T F S VY GM NWV RQ®ATP - 41

GGCAAGGGGCTGGAGTGGGTGGCAATTATTTGGTATGATGGAGATAATCAATACTATGCA
G K 6 L, BE W V A I I W Y D G D N Q Y Y A - 61

GACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTG
p §$ V XK 6 R FT I SR DNJSZ KNTULZYZ5L - 8l

CARMTGRACGGCCTGAGAGCCGAGGACACGECTGTGTATTAT TGIGCGAGAGATCTTAGG
QMNGLRAE'DTAVYYCARDLR - 101

ACTGGGECCTTTTGACTACTGGGGCCAGGGAACCCTGGTCACCGTCTICCTC ’
T 6 P F DY WG Q6 T L V T V 5§ S 118

ACZ885 Light chain variable region SEQ ID NO:2

TGAA

E -1
ATTGTGCTGACTCAGTCTCCAGACTTTCAGTCTGTGACTCCARRGGAGARAGTCACCATC

I v L. T Q 8 P DF QS VT PKETZ KVT I - 21
ACCTGCCGGGCCAGTCAGAGCATTGGTAGTAGCTTACACTGGTACCAGCAGAAACCAGAT .
T ¢ R A S 0 8§ I 6 8 8 L HW Y Q @ K P D ~ 41
CAGTCTCCARAGCTCCTCATCAAGTATGCTTCCCAGTCCTTCTCAGGGGTCCCCTCGAGE :
g 8§ P K L L I K Y A 8§ ¢ § F § G v P 8 R - Bl
TTCAGTGGCAGTGGATCTGGGACAGATTTCACCCTCACCATCAATAGCCTéGAAGCTGAA

F S 6 S € §S ¢.T D F T L T I N S L E A E - 81
GATGCTGCAGCGTATTACTGTCATCAGAGTAGTAGT TTACCAT TCACT TTCGGCCCTGEE

D A A A Y Y C HQ $§$ 8 85 L PF T F G P G - 101
ACCARAGTGGATATCAAA -~ 107

T K VvV D I K
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ACz885 11.0 +/- 0.23 3.3 +/- 0.27 30.5 +/- 2.6 n=22 Concl usi on:
ACZ885 bi wis20p7030607onbi nant human 1 L-1 beta wi th very hipgr/ed2006misigre
Exanple 3: Cinical trial with ACZ886 |In order to asses the
suitability of an IL-1beta Conpound, e.g. ACZ885, an open-|abel,
single. center dose titration study of ACZ885 (human anti-IL-1 beta
nonocl onal antibody) to assess the clinical efficacy, safety,

phar macoki netics and pharmacodynanics in patients with MV syndrone,

characteri zed by NALP3 nut atlons |s conduct ed. Patlents are treated
by '=L|u§- doBloghemicpband Biolotgigal-Daty f A 5i dinical

[ne;Eﬁﬁégngwﬁcﬂ?ﬁsa‘ﬁ%&'q;?)(ck@%ﬁ%%gﬁ(glo rféutrzm%a mﬁl@cﬂ int ﬂgumn.agmm.

ever at I guée OWering o ut e phase proteins
ser umhamanotidngirantibody is Bsl)er gharacterizatfor iebipdioged rec(o@RFr)ant human IL-13 by

38?2%%3# e LS BRgrSR T RaB0 eeTTee S Sataabt B ARRES Y e

. V. pindingGtudies with soluble-laylpeceptors.e Thé binldgivat attivity nt)ﬂ”lerasmbwz §85

?a'yé“o‘if«iq's# EarBiaat 61 CHBAIR Bredhed -1 ARy RGN Pifngt) gian 4™ " °

pati ed¥psnsitd idﬁtiﬁﬁllaﬂ’dﬁfﬁyﬂ&i‘[qm .of synptons with

Determination of dissc;ciation equilibrium constant

The association and dissociation rate constants for the binding of recombinant human IL-1beta
to ACZ885 are determined by surface plasmon resonance analysis.'ACZBSS is immobilized,
and binding of recombinant IL-1beta in a concentration range from 1 o 4 nM is measured by
surface plasmon resonance. The chosen format represe'nts a monovalent interaction and thus
permits treating the binding event of {L-1beta to ACZ885 according to a 1:1 stoichiometry. Data
analysis is performed Using the BlAevaluation software.

kon koff KD
[10°/Ms] [10°/s] [pM]
ACZ885 11.0 +/- 0.23 3.3 +/-0.27 30.5 +-2.6 [ n=22

Conclusion: ACZ885 binds to recombinant human IL-1beta with very high affinify.

Example 3: Clinical trial with ACZ885
In order to asses the su1tab1hty of an IL-1beta Compound, e.g. ACZ885, an open-label, single

center dose titration study of ACZ885 (human anti-IL-1beta monoclonal antibody) to assess the
clinical efficacy, safety, pharmaéokinetics and pharmacodynamics in patients with MW
syndrome, characterized by NALP3 mutations, is conducted.

Patients are treated by a single dose infusion of ACZ885 (10 mg/kg i.v.). Clinical response is
measured by improvement of symptoms {(e.g., skin rash, muscle pain, fever, fatlgue) and by
lowering of acute phase proteins serum amyloid protein (SAA) and c-reactive protein (CRP). In
addition, response to treatment is assessed by the analysis of mRNA obtained from peripheral
blood cells. A second treatment (1mg/kg 1.v.) is given after re-appearance of clinical symptoms.
Results: Clinical remission of symptoms (fever, rash, conjunctivitis) within 3 days, and decrease
of CRP and SAA to normal range (< 10 mg/L) in patients. Clinical remission of symptoms with
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WD 2007/ 050607PCT/ US2006/ 041479 first infusion lasts for at |east 134
days, typxeaob¥osag;ween 160 and 200 days. Upon second t'i’%%f'df.g&fsloﬂﬁﬁ‘
| oner dose, patients respond with inprovenent of synptons an
normal i zati on of acute phase proteins. Analysis of mMRNA obtained from
per i fitseinfisidl lasid foreatlisast 48 days:, Hpesllvbetween d6@andR0Q Hays)&pon second
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1. Use.of I,L-.1.b i odi ' . h
ranu U eiatagrZadE e EREL g Of hE26de Bhich dpBRNRIL: kMictkaat of 1 e
j uvepiddectiati afghatibiupoartteatrient syithtAGRZa8atn thedy petients. Wiinpartieular abdix 9f

ek Bl Sl PSRRI T 0 4 172 o

conprising: a) an inmmunogl obulln heavy chain variabl e donmain (VH)

whi ch conprises In sequence hypervariable regi ons CDR1, CDR2 and
OOR3, said CDRl having the am no acid sequence Val aTyr-Qd y- Met - Asn,
said CDR2 having the am no acid sequence

lie-1le-Trp-Tyr-Asp-Qd y-Asp-Asn-d n-Tyr-Tyr- Al aAsp-Ser-Val -Lys-QAvy, .
and said CDR3 having the am no acid sequence Asp-Leu-Arg-Thr-d y-Pro;
and b) an i munogi obulin [ight chain variable domain (1/0 which
conprises In sequence hypervariable regions CDRl', CDR2' and CDR3',
said CDR1' having the am no acid sequence
Arg-Ala-Ser-An-Ser-l1le-A@y-Ser-Ser-LeuH s, said CDR2' having the

am no.aci d sequence Al a-Ser-G n-Ser-Phe-Ser, and said CDR3" having
the am no acid sequence H s-G n-Ser-Ser-Ser-LeuPro; and direct

equi val ents thereof. 2.Use according to claim1, wherein the IL-beta
bi ndi ng anti body or fragment thereof conprises at |east one antigen
bi nding site conprising a first domain having an am no acid sequence
substantially Identical to that shown in SECI ID NO 1 and a second
domai n having an ami no acid sequence substantially identical to that
shown In SEC I D NGO 2.
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3. A pharmaceuti cal
anti body or fragnment thereof as defined In clains 1 or 2, for the
treatnent of system c onset juvenile idiopathic arthritis In a
conbination with a pharnaceutically acceptabl e excipient, diluent or

THE CLAIMS DEFINING THE INVENTICON ARE AS FOLLOWS:

carrier.

conposi.tion conprising the |IL-beta binding

1. Use of an iL.-1 beta binding antibody or a fragment thereof for the manufacture of a
medicament for the treatment of systemic onset juvenlle Idiopathlc arthritls, the
antibody compiising both heavy {Vy) and light chain (Vi) variable domains in which
said IL-1 beta binding antibody comprises at Ieast one anfigen binding site
comprising:

a)

P)

an immunoglobulin heavy chain variable domain (Viz) which comprises In
sequance hypervariable regions CDR1, COR2 and CDR3, said CDR1
having the amino acid sequence Val-Tyr-Gly-Mat-Aen, sald CDR2 having
the amino acid sequence [le-lie-Trp-Tyr-Asp-Gly-Agp-Asn-Gin-Tyr-Tyr-Ala-
Asp-Ser-Val-Lys-Gly, and said CDR3 having the amino acid sequence
Asp-Leu-Arg-Thr-Gly-Pre; and

an imrunoglobulin light chain variable domain (V) which comprises In
sequenée hypervariable regions COR1, CDR2' and CDR3', said CDR1*
having the amino acld sequence Arg-Ala-Ser-Gin-Ser-llie-Gly-Ser-Ser-Leu-
His, sald CDR2' having the amino acld sequence Ala-Ser-Gin-Ser-Phe-Ser,
and said CDR3’ having the amino acid sequence His-Gin-Ser-Ser-Ser-l.eu-

Pro; and

direct equivalents thereof.

Use aceording to ¢laim 1, wherein the IL-beta binding antibady or fragment theraof

comprises at least ane anfigen binding site comprising a first domain having an
amino acld sequence substantially identical to that shown in SEQ ID NO: 1 and a
second domain having an amino acid sequence substantlally identical to that

shown in SEQ ID NO: 2,

3. A pharmaceutical composition comprising the IL~beta binding antibody or fragment
thereof as defined In ¢lalms 1 or 2, for the treatment of systemic onset juvenile
idiopathic arthritls In a combination with a pharmaceutically acceptable excipient,

diluent or carrier.
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