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I nvention relates to antibodies to human interleukin | beta (IL-1 0) il L 12804
the use of such antibodies for the treatnent of IL-1 nedi ated di seases and
di sorders. Interleukin | (IL-1) is an activity produced by cells of the
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response. | nappropriate or. excessive production of IL- 1, in particular
IL-1 J3, is associated with the pathol ogy of various di seases and

di sorders, such as septicem a, septic or endotoxic shock, allergies,

asthma, bone |oss, ischernia, stroke, rheumatoid arthrititis and other
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I L- | nediated di seases and di sorders. Accordingly the invention provides
an 1L-10 binding nol ecul e which conprises an antigen binding site
conpri SI ng &mteﬂ@d@l ! §Hel) m@um@gvl@bmoldnchda\gﬂ:llthéuhn mamnabyseermm:mhmc(s\dsl)a
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direct . equivalents. thereof. In a first aspect the invention prOV|des a

- singl eaubmsrﬁnﬂLotheIOnﬂﬂwmtngf disorders Antiberdiesiteilhel p kaveibsen ptopdsed for use in
i nvnunog| obuI in 9 risi heavy_ chain v bl e domai.n (VH)
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bi ndi nﬂns@ﬂs%ﬁ% ﬁne%ﬂ?@&dc?nbﬂ@hé? heavy (VH) and light chain (VL) variable
dormains i n sal d L, 10 bi ndi ng nol ecul e conprises at |east one
antigen binding site conprising: 2 0 J UL 2006 a) an i mmunogl obul i n heavy

chain variable domain (VH) which conprises in sechTence hypervari abl e
regi ons CDRWe¢ havpmow.prepupkinproyed antrdies i biman Hind B dont vss imthedreatientaric e

pr o- selAdfedfd fisfisof b g, S "0 0 Ser - Phe- Gin- Gy, and said oos
having the am no acid sequence Tyr-Thr-Asn-Trp-Asp- Al a- Phe-Asp-I11e, and
Accordingly the invemion provides an IL-1p binding molecule which comprises an antigen
binding site comprising at least one immunoglobulin heavy chain variable domain (Vy) which
comprises in sequence hypervaﬁabie regions CDR1, CDR2 and CDR3, said CDR1 having the
amino acid sequence Ser-Tyr-Trp-Iie-Gly, said CDR2 having the amino acid sequence Ile-Ile-Tyr-
Pro-Ser-Asp-Ser-Asp-Thr-Arg-Tyr-Ser-Pro-Ser-Phe-Gln-Gly, and said CDR3 having the amino
acid sequenée Tyr-Thr-Asn-Trp-Asp-Ala-Phe-Asp-Ile; and direct equivalents thereof.

In a first aspect the invention provides a single domain IL-1f binding molecule comprising
an isolated immunoglobulin heavy chain comprising a heavy chain variable domain (Vy) as defined
above.

In a second aspect the invention also provides an IL-1p binding molecule comprising both
heavy (Vy) and light chain (V) variable domains in which said IL-IB binding molecule comprises
at least one antigen binding site comprising:



b) an i nmunogl obulin light chain variable domain (VL) which conprises a
CDR3' hypervariable region having the am no acid sequence 20 JUL 2004
G n-&n- Arg- Ser-Asn-Trp- Met - Phe- Pro; and direct equivalents thereof. In
particul ar enbodi nents of the second aspect the invention provides an |IL-10
bi nding ol sﬂhﬁmﬁecggmﬁmeaaoémm\me@wDaM) wh%tco(—&ﬂr?seé"magcguéfﬁs' abl e
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bi ndi ng sit dyparmidbdd regiona CDR , iGDRD and GHR3| suihEDRY Iedvizignthe afriedhdad domai n
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equi val ents thereof. Unl ess otherw se indicated, any pol ypeptide chain is
her ei n adédirédtleqdivalentaahdregf. an ami no acid sequence starting at the
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ol eculbindirigsmoeaulé camprimIaeleudtemeaﬁagzﬂnemﬁfmgadiu&dﬂ'on@rfmgt he 1L-10 antigen

ei ther alone or associated with other nolecules. The binding reaction my
be shown by 2) 3k Enauneelohulinbgavy dai variable demaind Xys whichsiomprises infsequenganpl e,
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i sotype, e.g. an
Pro-Ser-Asp-Ser-Asp-Thr-Arg-Tyr-Ser-Pro-Ser-Phe-Gln-Gly, and said CDR3 having the

amino acid sequence Tyr-Thr-Asn-Trp-Asp-Ala-Phe-Asp-Ile, and

B) an immunoglobulin fight 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-Val-Ser-Ser-Tyr-Leu Ala, said CDR2' having the amino
acid sequence Asp-Ala-Ser-Asn-Arg-Ala-Thr, and said CDR3’ having the amino acid
sequence GIn-Gln-Arg-Ser-Asn-Trp-Met-Phe-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 Vi and Vi domains, these may be located on
the same polypeptide molecule or, preferably, each domain may be on a different chain, the Vy
d_omain being part of an immunoglobulin heavy chain or fragment thereof and the V| being part of

an immunoglobulin light chain or fragment thereof.



anti-CD25 anti body, is used. Advantageously, the binding of the IL-1 13

bi ndi ng ol ecul es of the invention to IL-1 13 nay be shown in a 20 JUL 2004
conpetitive binding assay. Exanples of antigen binding nol ecul es include
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anti body" is neant an antibody in which the hypervari abl e regi ons (CDRs)
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derived froman acceptor antibody, e.g. an antibody o human ori1gin.

CDR- gr and Eab fagrindrdslyas meell dscinglesthaontsingle dorhamartitiodizsaci ds of the donor
sequence in the framework regions, for instance in the parts of the
framework regions adjacent to the hypervariable regions. By "hunan
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subst aantitadyyovalekaii bamld bya eddeinkes usialll comsstag of irom IDlo JeaRBRc sy from
the sane antibody and includes antibodies produced by mce in which the
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derived from a different human antibody. By "CDR-grafted antibody"” is meant an armbody in
which the hypervariable regions (CDRs) are derived from a donor antibody, such as a non-human
(e.g. murine) antibody or a different human antibody, while all or substantially all the other parts
of the immunoglobulin e.g. the constant regions and the highly conserved parts of the variable
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 dcscfibcd in general terms in EP



are of human origin, for instance those of the AAL 160 anti body which are
shown in Seq. 1d. No. 1 and Seq. Id. No. 2. The constant region dondithdUL 200
preferably al so conprise suitable human constant regi on domai ns, for

i nstance as described in "Sequences of Proteins of |munol ogical
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are of human origin. Suitable framework regions are described in Kabat E. A

et al, ibid. The preferred heavy chain framework is a human heavy chain
framewor k, Haticular$t prafegred L 1bindinB ncMiuleb & L thitRey aiftmlﬁﬁkgi I n
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I n a sicspeacilly beenfAL, 1 eantibpdy aNaereiRaftdvalescribtied inpthe Bxamplis AAL 160 | i ght

chain framework which consists, in sequence, of FR1', FR2', FR3' and FR4'
regi ons. Accordingly, the invention also provides an IL-1 0 binding
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humans are typically developed in a non-hunman system e.

di r ect Netinsdddussitete ofHealkihs, a xenogenic anti body as produced by a
hybri doma, when adm nistered to humans, elicits an undesirable immune
response which is predom nantly nedi ated by the constant part of the

xenogeni c s A ' hi.m t such antibodi es
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hyper v&hain fpeewarl whish congists, dpregugnet, 0DRB 1 afdR2(,iFR3’ and FR4’ regions.

Accordingly, the invention also provides an IL-1f binding molecule which comprises at
least one antigen binding site comprising either a first domain having an amino acid sequence
substantially identical to that shown in Seq. Id. No. 1 starting with amino acid at position 1 and
ending with amino acid at position 118 or a first domain as described above and 2 second domain
having an amino acid sequence substantially identical to that shown in Seq. Id. No. 2, starting

with amino acid at position 1 and ending with 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. 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
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the constant part or fragment thereof of a human heavy chain; said CDRI

havi ng the am no acid sequence Ser-Tyr-Trp-lle-Ay, said CDR2 havi naﬂtJUé 2004
am no acid sequence lle-l1le-Tyr- Pro -Se r-Asp-S
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al so the CDR1l', CDR2'" hypervariable regions and (ii) the constant part or
fragment thereof of a human light chain, said CDRl' having the am no acid

sequence Arg-Al a-Ser-d n-Ser-Val -Ser-Ser-Tyr-Leu Ala, said CDR2' having
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said CDR2’ having the amino acid sequence Asp-Ala-Ser-Asn-Arg-Ala-Thr, and said CDR3’

having the amino acid sequence GIn-Gln- Arg-Ser-Asn-Trp-Met-Phe-Pro;

and direct equivalents thereof.

Alternatively, an IL-1B binding molecule of the invention may be selected from a single
chain binding molecule which comprises an antigen binding site comprising
a) a first domain comprising in sequence the hypervariable regions CDR1, CDR2 and CDR3,
said hypervariable regions having the amino acid sequences as shown in Seq. 1d. No. 1, |
b) A second domain comprising the hypervariable regions CDR3’ and optionally CDR1' and
CDR2’, 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 equivalents thereof.



in which the hypervariable regions COR I, CDR2 and CDR3 taken as a whal e

are at |east 80% honol ogous, preferably at |east 90% honol ogous, ndrleJul 2004

preferably at |east 95% honol ogous to the hypervari abl e regi ons as shown

in Seq. Id. No. 1 and, which is capable of inhibiting the binding of IL-1P

toits rec ptors bstantially to the same extent as rence, nol ecul e
R b & igdd

having fra \7\50'? RS &l MRS PGS 6" f“HB‘QéiC SCRBETEE S tHom adqiHgn or
hyperVﬁstﬁt'Bh@n B?Qh@@sfcmglcve@-@%r AE® a rfﬁlethb?ér‘?n SR aﬁeq
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bi nd| ngosam @ hictrdias subbseana)ly {denticah prdpectiiest he hypervari abl e regi ons CDRl
CDR2, CDR3, CDR3' and optionally CDRI' and CDR2' taken as a whole are at
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. 5 and 300 s S virtd sai e RYR AR L et LS e A LS (o
its regﬁ%g%l&upﬁﬁdﬂ]gdlﬁéky to the same extent as a reference nol ecul e
havi ng frafrework regions and constant parts identical to nolecule X but

havi ng hypervar| able regions CDR I, CDR2, CDR3, and CDR3', and optionally
CDRI ' i denti cal tothose shovvnln 1 and 2. In the

.1 d. No.
prese nf‘) de@c‘?’ﬁ“ﬁtﬂ FWYQWI‘}H%{E regiensduaRd eQDBIZé‘“Qt&P%%EleB CI% h‘d}?dﬂ Fgobasto one

anot her if t n ider i ke
position \Aﬁen%ﬁk&y@ ljﬁgezgga{ ep]a%gtgﬁgdhégﬁ lo%(gqﬁ %O?ggregerel?] E%?t gﬁs in
the ani no Aéélo emertﬁeayémmbm foﬂ@laﬂgwmpiﬂseqem Nbah ap@sidues. 6 2 0
JUL 2004 The|n|b|t|ono t he blnlng of IL-1 Q'to its receptor may be

conveniently tested in varlous assays includi ng such assays are descri bed
her ei n fter the he IL- | Rre r ed referably the IL-
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essenti al | enti ca on curves i n one

assays ref butihading mmﬂmblmglmmn CIDRE and CDR Ligestioabyo th@s@iho&&ﬁﬁ)(ieqf
conpetitive inhibition of binding of I1L-113 by soluble IL- |I receptors and

the IL- 11H Bondi ng nol ecul es of the invention. Mst preferably, the human
IL-1 0 anti body conprises at |east a) one heavy chain which conprises a
vari abl e domai n having an ami no aci d sequence

or any [L-1p binding molecule having at least two domains per binding site (molecule X’)

(i)  in which the hypervariable regions CDR1, CDR2, CDR3, CDR3’ and optionally CDR1' and
CDR2’ 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 in Seq. Id. No. 1 and 2 and

(ii)  which is capable of inhibiting the binding of IL- 1P to its receptors 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, and CDR3’, and
optionally CDR1'and CDR2’, 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.



substantially identical to that shown in Seq. Id. No. | starting with the
amno acid at position 1 and ending with the am no acid at position? 818 7004
and the constant part of a human heavy chain; and b) one |ight chain which
conprises a variable domain having an ami no acid sequence substantially
identical to that shown in Seq. Id. No. 2 starting with the amno acid at
position | and ending with the amno acid at position 107 and the constant

part of aThuiibitidngitithe binding ofTE- (POASsaBEepleH thaye ConvenBMINRINY i RadidusTaY
be of they,, 72i 73i y4. , Cc,, (Xi, S or type, preferably of they

type, rssags pclfimgablly asshys dre dpscribgd bereiaierciashe teat. cChmsHanp rpaptorafsed ishuman
light chain nmay be of the K or X type (which includes the JLi, k2 and X3
subt yp@ssfershly the Iyl Btgpes b rsrepior B theperny o therpamegntens” iscmeans dhatshe eaferencen) |

th tant . [ .in Kabat. et al ibid  An |L-]| iondi
o SR e B it b, b Dbl e
In vi e%ﬁﬁiti&ﬁbnﬂvc@ﬁ?n@[ﬁf@m N R84 hEseencodi ng the binding ol ecul e

must be constructe aced uUnder appropriate control sequences and
transferred into a suitable host organismfor expression. In a very
general manner, there are accordingly provided 7 2 0 J UL 2004 (i) DNA
nol ecul es Eerceramply. thesaspayl used gipgibe anlassay®f spmgetitiyeriahibition @f b IL-1p

i nventjon, i | e chai L- hi pdi ng, no] ecul,e.of the invention, a
heavy SP]“g}‘?tIiéﬂgﬁcﬁptBFs #ébﬁéﬁ‘glﬁ b“?‘ﬂ'ég g'glrec‘élFS P‘I*‘E-"T"Q“B?‘Prdi ng mol ecul e of
the invention and the use of the DNA nol ecul es of the invention for the
production of a IL-1 (3 binding nolecule of the invention by reconbi nant

means. The Mgsepedférablyaghe baah Me- 1 dntibsdptahpriseate ke skil | ed worker in the
art is able to synthesize the DNA nolecules of the invention given the
i nf or mat i 0@) pr ovPRckEaME chaim which compsisesa yasiahlei dpmadebarirg esaminotasisl sequence
hypervari abl e regions..and .t he PNA sequences cqqi or .them A net.hod for
constructing a vglrblsg?ﬂpa[}dgﬁﬂlcﬁ 19hat sﬂgw]ndl} §%9(§ﬁﬂﬁg {jg%ﬁgb‘@&h Hg PR 394 400
and may be bri ef hyposhidiPdrdZdindSytiPlhe Afino Ai@ENSOsRMOIShdRNY 86ksel: Part
dormain of a MAb of whatever specificity is cloned. The DNA segnents
encodi ng the fraofmkarehevighanyandi abl e regions are determined and the
DA segrengs encodl it b MHRS o3 B0! £ BBl Furitf Y St a8t g O
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.

The constant part of a human heavy chain may be of the v;, 12, 3, Y4, 1, 0, Oz, & or € type,
preferably of the 7y type, more preferably of the v, type, whereas the constant part of a human light
chain may be of the x or A type (which includes the A, A, and A3 subtypes) but is preferably of the

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

An IL-1B 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



segnents encodi ng the franework regions are fused together with suitable
restriction sites at the junctions. The restriction sites may be ged&rAl bl
at the appropriate positions by nutagenesis of the DNA nol ecul e by

standard procedures. Double stranded synthetic CDR cassettes are prepared

b . ' ' . qi, ' d. No.. | 2.
These UL % DRASIEHECL lhe Csildl? a8 GHMATCAERAUUE IR B ab ingkRiion o gat ed
at the j ungidlonsai@iL PaindifPRBWRLE JFhd RELIIRIEA 2% io?iugﬁécm?@ﬁﬁé‘gq{%&@ have

access to the nRNA froma produci ng hybri doma e 1 n order obtain
a DNA constheteof of oili-nf tiraling felethle of tiielinkéntidnagd nol ecul es of the

i nvention. Thus PCT application WO 90/07861 gives full instructions for the
pr oductii) on B¢ uanof taLiMhddgolesulesed shtinventionDiNAtheqrodiictios ©f gillet bintingwr i t t en
i nformation aIs t.0 E_g.nucl.eo%i de sbe uence of the gene. The net hod
conprises tHBCCYRPALE ivenfion by regombingnt gleaR nucl eot | des, t heir :
anplification by the PCR nethod, and their splicing to give the desired DNA
sequence. Expression vectors conprising a suitable pronoter or genes

encodi ng heBiwypresaht kiaghof thaitis sushnhitahé skiled woRkeLintb hitGé ¥bla Y&k {rhesee
Thus, once a DNA nolecule of the invention is prepared it nmay be

conventhe R4 malegnies of theginvention giysprtbe pifermation preddsddersin e othe apiio agidecul es
encodi n sin hai n. ant i bodi es 0 _be prepared. by stapdard t hods,
For exaurbes & e BB ReRRT Bn e SBNAGed kel it ion ity W it ot ne

f or egoidigtrQinE - PR oI Rink if foR @xSRPIe Hedcribed HPERE 239M0DAnG %Mﬁh&l the
criteria of sufficiency of description. In a particular enbodi negnt the

i nvent supmmarized aslfdlofvisr Atgean encelingalvadidblectomstin of4 MAWwof wheevqrspesifitityol of

an | L-é P bigd' rll\gthrml ecul e as, descri bed bel ow The first DNA construct
encode€onedy ‘?/b’ SSEOeHEs gneaging the framewerk anddypenvariabieegipns arg detsmiged ¢

ohi oh ! ! ey | q
nypor A PRV stfhond 2 of AT OIAaR AN Rthottd o ABEIRNA,. Com 1.
CDR2 agegmefiDieBcddity teiffinenairkl rapionseiie amed togattice Withrsaitshlo YadtdidlioRastes httthe NO.

1; this first _part  starting with a codon encoding the first amno acid of
t he vaihetiang Hhergstackemisites anaydedenerates at derorppsonsisé pepitions byamsutageriesis ofici d

of the,vankabl e d ' nd b secQn rt._encodj eavy chai n

o onst sitE DA PoecR RandiRf pidke el BRMIE /i Bl St CoRTEREUEIS g ¢ e

first gpepited Bf DNRbydtheiseRBSa toRAE Seq@bnded §ivRR &Y Yed: @I Mo 218r 2. These
cassettes are provided with sticky ends so that they can be ligated at the junctions of the

framework

Furthermore, it is not necessary to have access to the mRNA from a producing hybridoma
cell line in order to obtain a DNA construct coding for the IL-1p 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.



ends with a codon encoding the last amno acid of the constant part or
fragnment thereof, followed by a stop codon. Preferably, this first gﬁr.wl 2004
encodes a variabl e domai n having an am no acid sequence substantially
identical to the amino acid sequence as shown in Seq. Id. No. 1 starting
with the amno acid at position 1 and ending with the am no acid at
position 118. Mre preferably the first part has the nucl eotide sequence
as shown i rin Sesy. of tte fdvegoihg ad hytridugnaret delitline deprsitaphecdssasy to qmnply imdth the and
ending with the_nucl eotide at position 354. Also preferably, the second
part eriepaetsufhgencyafidgparipbaRt of a human heavy chain, nore preferably the
constant part of the human vyl chain. This second part nmay be a DNA
fragnment of genomic origin (conprising introns) or a cDNA fragnent

(Wi thout i mhaARiculal BMbEEFRACHMVenaHS Inclhdls BRE QP& cend DBIK c6M&uBsTbr the
fragnent thereof and conprises a) . a first part which encodes a variable

domai n peoghuptiorsofreg Tl 1 [Ebinding\nedlgcule asndeacnibied telodv:hyper vari abl e regi ons; said
hypervari abl e regi ons being CDR3'" and optionally CDR1" and CDR2', the
am no aci d sequences of which are shown in Seq. Id. No. 2; this first part

920 ' ] i ' ino.acid of th
vari abi e ddER IR st EhohdRs EREAR RARYS iink ReintlebE ho PEMRRIAS 00 1
the vari ablag domaifipst paRCwkith encoEEPA Yarkdle PP Ebmifrising AltrhatRRB/ farkisrkant

part or fragment thereof which starts with a codon encoding the first

am no aci d apd hypesvarinbletragiong said hyperviamiatils tggions beibg insequennsg DRIl  GDR2cadon
encodi ng t t amino .gcid of the constant part or fragnment _thereof

Fol Loved by DRt ntiarid Sedtepss b mpich s S B Segaf Noh J0H0S s Bt o o
domai n_havisagidnwRfaRBAGHE bitoBBGUROARL adiRHRIY A Lakid SR hnd End; | no
acid sequer?f:bgt S sﬁgwn f&?\ qu.glgé.] No. 2 starting Wllth t he a[rﬁg%&lgﬁrgmat
posi ti on 1 aandoeentodingvhe st dreinaricidofabe darableplosiain,and 107. More preferably,

the first part has the nucl eotide sequence as shown in Seq. Id. No. 2
starting with the nucleotide at position 1 and ending with the nucl eoti de

at positiony321. , éo%d%aﬁfe%E%% ]a%Qﬁgﬁc&gﬁrb%nﬂgﬁttsg[agﬁ(ﬂcfg%%fengp%{cﬁogq’ﬂ*iap t pﬁrt

of a human tight chaln,” nore prefrera he con uman

chai n. The stapgeavith DodbnSeacodifg thdefist Amidd atid B tHREoREtaBCparesst the hidyGhandor
nore of the residues of CDR 1, CDR2, CDR3, CDR 1 ', CDR2' or CDR3' are
changed fr ¢nds wih ,a@g;l@mgg:ogm\gkp lapt amaigo acid of the constant part or fragment thereof,

followed by a stop codon.

Preferably, this first part encodes a variable domain having an amino acid sequence
substantially identical to the amino acid sequence as shown in Seq. Id. No. 1 starting with the
amino acid at position 1 and ending with the amino acid at position 1 18. More preferably the first
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
¥l chain. This second part may be 2 DNA fragment of genomic origin (comprising introns) or a

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

a)  afirst part which encodes a variable domain comprising alternatively framework
and hypervariable regions; said hypervariable regions being CDR3’ and optionally CDR1'
and CDR2’, the amino acid sequences of which are shown in Seq. Id. No. 2; this first part

9



I'd No. I and Seq. Id. No. 2; for instance by nmutation e.g. site directed

nmut agenesi s of the correspondi ng DNA sequences. The invention incl udels0 tbie 2004
DNA sequences codi ng for such changed |L-10 binding nolecules. In

particular the invention includes IL- 1R binding nol ecul es i n whi ch one or

nore resid f : e S S

"o e | S W R cddorPénchlig thd BXFaRiEE AL HackbB Rl fESeqtmEwRE 3"
SeCOﬂd_ par &@ddiﬁhcbﬁngmaﬁt@dn@}iaaﬂftheniah@lﬂe daﬁdm,a’ﬁ{d 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 transl ated, may

assist in fficient transcri articul ar odi nent s thefrrst and
second DNA P onst AGETIRAR ‘?'"Icgg“' E‘Shqe‘ﬂﬁ é‘FtaBtfPaé“?f sR8Menh Hefeqf epfich starts

advant ageolsirya badidiROaig i st &R0 0k Jrie %aﬁ { SUABL Hight! ol QMO

t he control sul t ntro sequences, 1n

of a sui t ab¥ith peadonteacodiAg yhedandntifo w‘x@ﬁbmetoﬁﬂiynttpanuﬁreﬂgn@hpt\hb%@ 10
20JUL2004 that it is adapted to the host organismin which the DNA

const ruct s follaweddey ¢ ptensPdeted for expression. However, if expression is
to take place in a mammalian cell, it is particularly preferred to use the
pronoter of an inmunogl obulin gene, or a cytonegal ovirus (CW) pronoter,

e.g. a humggefably, BiONRL phrt cﬂ_d"éﬂeéjﬁ%tﬁ% ddthdiR AHndRY a@ﬁo%ﬁﬁ%ﬁﬁrﬁuchn a Ce"

culture or in a transgenic animal. A suitable transgenic ani
obt ai neubsamudbddmglqabtosmaradmoohquudme\mLs'hxlrwm imcSeqdbd. Nce chtamngommnge r nto

eggs the firsy and seco DNA ca ructs ced under_suitable control
sequen@BEo ac ‘ﬁsPPé‘r"PPr}ga"lgr?@d’é’S wiHthe apan £atrwe°a FOMqrgpg:ferany, the

pseudo e i red
Bt i bofiyt DR I e BB aRe SR shileh B ScdtRE N2 NarBARH AR ST AP RE 1A
const r goedidornTliahd énding with the Medsotide at pésition 321erAlgo plefeghtdy ehePeesied gt Vect or
or into two separate but conpatible expression vectors, the latter

possi benGadgs thecastpntarash efedumandightithagh. ynore pecferably the esmstankparpebihie dwmaan
expressi on vector able to replicate in a prokaryotic or eukaryotic cel
line wii€ f‘lm'corrpri ses at | east one of the DNA constructs above described.
Each expression vector containing a DNA construct is then transferred into
a suitable host organism Wen the DNA constructs are separately inserted
on two expr &hsimventacilss mclutdeell-bfpbinding molecules in which one or more of the residues

of CDR1, CDR2, CDR3, CDR!’, CDR2’ or CDR3’ are changed from the residues shown in Seq
Id No. 1 and Seq. Id. No. 2; for instance by mutation e.g. site directed mutagenesis of the
corresponding DNA sequences. The invention includes the DNA sequences coding for such
changed IL-1P binding molecules. In particular the invention includes IL-1B 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

10



be transferred separately, i.e. one type of vector per cell, or
co-transferred, this latter possibility being preferred. A suitable h&gul 200
organi smmay be a bacterium a yeast or a mammalian cell line, this latter
being preferred. Mre preferably, the manmalian cell line is of |ynphoid
origi N8 I; | i - whi ch
conyen i 2Bapt 8 R RosC RS P Bich S ORAR orkFIRE il DRSS Fe oy

chai n. ekpressiopthaedver) if expiessivalis @takeplse inta ammakinesenenl istfaeticul 48, prefekd

bi ndi ng nol ecul e coding sequence is integrated into the host cell DNA

wi t hi n taupebe Premneien obhat wrpenaglotulio genes ohp gRromegalp vineEMY s pmasér, ehgp al L- 1
0 binding‘nehﬁgule. Cells in which the IL-1 0 binding nol ecul e codi ng
sequen&@ g éﬁ?gPEﬁ'into such favourable | oci may be identified and
selected on the basis of the Ilevels of the IL-1(3 binding nolecule which

t hey express. Any suitable selectable marker may be 11 20 JUL 2004 used for
pr epar at i orThefdekived argioldy magibe produced inhecdllcultGrebormin iangnsgehcanirfalc Aduiigble
sequence; for instance, ne/ met hotrexat e _or_ equi val ent sel ection

a dhfr ge eqt |
syst em!fRBSEeRE apyBl may st @%ﬂf @ﬁ?gfdé&gsto yydaghmeteds whick include microligjestingli ng

yst omitd figy TRt A HHRnlE A3 Btos 8 ikt Bl e ealer, o "
Eur opeanngfairgith@gppiepated @gg SREDIHRdprinte el ¢iprdtinintatbmaled BRI ¥RLRE aMBY

contai n other sequences as desired to facilitate expression, processing
and exgescendsnt expressigr the desiredrastibedy. for exanple, the vector may typically
contain a | eader sequence asoociated with the codi ng sequence. In a further
aspect of the invention there is provided a process for the product of an
IL-1 bindi j af‘é‘)ﬁm. [ ef ' ' is
transfor ned%wgﬁ“bg(wgglgi on vg%(i%gﬁn ggl%gggﬁgéhggﬁc%gaﬁs?@Srgtsg\%ri ng
t he | LirseBedinnaltither asingtad préssiomvetter ocintd iwoesephratealne aoohpattde wkprdssidre
present invention it has been found that the AAL160 anti body has binding
speci f iVEFPLF: § rla‘ttfﬁé’oéﬂ‘?'i‘[j’et?ﬁ”kg EBH:FGBE of human | L-10 which includes the

| oop conprising residues, Ay 22, Pro 23, Tyr 24 and Qu 25 of mature
human | L-1P. (Residues, Ay 22, Pro 23, Tyr 24 and Qu 25 of mature human
| L-1 P cor raspatiogly,ahe asentisalddfiovild®an dxddesaion vkdbr isle pefdplivat n #f t he
human 1L- i J3 precursor.) This epitope appears to be outside the

r ecogniPfekgRyotigior eukarypticecqll line jwhieh-eqmapsiseaatdeast onesof; the DY A penstavsts abaver i si ng
t hat ara%;c?lgg& es to this eptitope, e.g. the AAL 160 anti body, are capable
of inhibrtrng the binding of IL-1(3 to its receptor. Antibodies, in
particular chineric and CDR-grafted anti bodi es and especi al ly human

anti bodi es, whi ch have o )
Each expression vector containing a DNA construct is then transferred into a suitable host

organism. When the DNA constructs are separately inserted on two expression vectors, they may
be transferred separately, i.e. one type of vector per cell, or co-transferred, 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 immeortalised 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- 1B binding molecule coding
sequence is integrated into the host cell DNA within a focus which permits or favours high level
expression of the IL-1B binding molecule. Cells in which the [L-1pB binding molecule coding
sequence is integrated mto such favourable loci may be identified and selected on the basis of the

levels of the IL-1p binding molecule which they express. Any suitable selectable marker may be

11



bi ndi ng specificity for the antigenic epitope of mature human |IL-1(3 which
i ncludes. the loop conprising residues, Ay 22, Pro 23, Tyr 24 and @ 0 JBb 2004
and which are capable of inhibiting the binding of IL-1(3 to its receptor;
and use of such antibodies for the treatnent of IL-1 nediated diseases and

di d , <] d incl.ud it hpn. th f.th
nvont i forRtraatalion of Ibv el LafeltfE gy b BitalG RERRR: Slehe e BRRRE R, 1o

-1 F e anbd Li86fcx i BOLAGY SRR GEELTnt st A mA HARNE IB R ekreaR! of
human F{I%Eéj?{e%ca\l;\%ﬁi?@%m?ﬂgtuge?the | oop corgfpritgnnsgs’é@ergi dues %Q?@g%&%?%@;gg

Tyr 24 ferekpfdssioR of tfe it fibindimgmsicdlesldfIho invemtionriecldin@8-Haked 10 and  whi ch

is capable of inhibiting the binding of IL-1(3 to its receptor. In yet

f ur t he emplfieagios/selRetigmsyetemsosuchras [thrpe slescribed pED 02540530 ER H3 13997 &3 arth

anti bo to IL-1 1i, whic i ge i,.ndi ng specificity for, an antigenic
op! t opLuatreanpaien’ RN G B ORge R SRR A ey REGr o Bl oueP et es
Gy 22 2 nd . . B t he
bi i g Oy e 4G T ire ShpRUod: procksiip nd TRt dF ERAEY Protdif o bl 04
di seaseheovectirsoaydgpically Jomainatiérddr fayuendeaasvoaatdmith thé cading tequemeedi at ed

di sease or disorders in a patient which conprises admnistering to the
patient an effective anount of an antibody to IL-11, which has antigen

bi ndi ng spegifi.city fo i ' it t hyman L L-1 i

el udas. | nd PGPt aicr 87 R ThisdRlh bl 1890805 BRSSP odirt bpdB. g
whi ch ipindifzaRelebfe Shidhdymidst)d) Edigiriigidionganim Which ls dréhsfdriel SEAPIOr ; T11)
a pharmaceutical conposition conprising an antibody to IL-1(3, which has
-ant i gerxpiessich vgtapsdefingd shove and i) racvegiogite iEplf} bipdingfmateduls ffomuban | L- |
R which includes the |oop conprising residues Ay 22, Pro 23, Tyr 24 and
A u 25°8i¥enwhi ch i s capable of inhibiting the binding of 1L-10 to its
receptor, in conbination with a pharnaceutically acceptable excipient,
diluent or carrier; and iv) use of an antibody to IL-1 13, which has

anti gen bi ndicngcseasiéd with the fresend hvaitidrgie Rischee fiindnBatahe AAIGO ahtbady Hak - 1

13 which includes the |oop conprising residues Gy 22, Pro 23, Tyr 24 and
G u 25 bindingipecificit s far ahradntigenic cpivopert humeantihel fhwhigh inglusies the-loop comprisiag
e S B, BT e e e Bt B P e o
an ant iRedy .i§ G1§ 25 3P RnlE nlidh . 1ip S delfond to residues 138, 139, 140 and 141
respectively of the human IL-1f precursor.) This epitope appears to be outside the recognition
site of the IL-1 receptor and it is therefore most surprising that antibodies to this eptitope, e.g. the
AAL 160 antibody, are capable of inhibiting the binding of IL-1p to its receptor. Antibodies, in
particular chimeric and CDR-grafted antibodies and especially human antibodies, which have
binding specificity for the antigenic epitope of mature human IL-1p which includes the loop
comprising residues, Gly 22, Pro 23, Tyr 24 and Glu 25 and which are capable of inhibiting the
binding of IL-1 to its receptor; and use 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-1f which includes the loop comprising
residues Gly 22, Pro 23, Tyr 24 and Glu 25 of mature human IL-1p of mature human IL-1f and
which is capable of inhibiting the binding of lL-lB to its receptor.

In yet further aspects the invention includes:
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bi nding of IL-113" if the antibody is capable of inhibiting the binding of
IL-113 to its receptor substantially to the same extent as the AAL1BDJUL 200¢
anti body, wherein "to the sanme extent"” has nmneaning as defined above. In
the present description the phrase "IL-1 nedi ated di sease” enconpasses al

i rectty ord oy utanpoar o aBomblnd: Srieen bindhgSeacRah? o SAiestii ng  he
y « APt _ i
o1 condi 1) ol Pk Of Ke. ke HAEAFTEAD wRERTARIERER, Bop EARPAPNesRhel O 2 RET°

refer to botd) ot ophvl @k i26 288 whHidlEXRBpaId YEnhDRAL M bindik W?'Ilt—l?stociﬂér ative
or disease nodifying treatnent, including treatnent of 1% 2 0 JUL 2004

patient at rrcegkonforthatreatnéntgf ahéldi medisted disczespdsbetert o have contract ed

t he di sease_as 1. as. patients wh re ill or have been di agnosed as
suffering Fibgnmsthar dertbe ATRRINOE AN Tk dnipdipios dssahg or dherdran i SRAISAEYSIcHN of

Li ni cal ' . . Lo N ficity. f h .
ant goni ¢ et g ARRRRHE U RGHE R bt BheBRRT A FHbSHL B IR vvigh ng
residues G dasdtighll Binddg spadificidy BNen GhtilgedR PEpdbf mtufd Rum&RNaRE Svidh
inhibiting the brnding of IL-1°0 to its receptor are hereinafter referred

to as Anti bindiudss theflodthemhprisarg iesidnePGaf 22, Riod 93 ,Ari2daaid €3lu @5 andHevHictvsnt i on
are anti bodi es. which _have binding _specificity for this epitope of hunman

| L- 10 when ¢apablg@iiphibiting thedinding afiH- 1340 ity eeceof. normal  physi ol ogi cal
condi tions,..not,under denatured.conditions, e.qg.,notin,th esence of a
denat ur i ng likgehriaseyicel SeupRostion oraerisdte a5y np sy LA B oriiRR YA aeen e act
i th non- RugRsink isediichor WhRfhenRARoBE bE ASAHENGRY PSS WiikiPRlaE) tge Oy
at residue , glrsge atl egf%e c,n Tg’?"gf] rlg@irﬁdue 24 angB vg&uﬁgglb?&e\sls[#gue 25
and whi ch akepcbapebitg sesidueaiGly 21 Pe 23 Mye 84 antl Gho2 hambwhizhiid capable lodr
exanpl e, Antibodies of the Inventjon may cross-react with primate |L-113s,
such as r henbibitingrthe pindingyefdhol Ryiesitsisaertor, in combjpaties Witk a pharmmieeytically 1.
Preferably the tAg Invention are |IL-10 binding nol ecul es

: CC ltcl boidlcggr@{l t[hoe TIET, . .
accor di ng” t FERETCFRERY U SEEE Y s of the invention. Advantageously

the Anti bOdhr?ﬁsé%f debBIL Y TIQMP Ak Rich BEEEiceR blRRF sBSoifi ForQﬁ%ﬁﬁ%eg@ y the

AAL160 anti body or direct” equival ent therecf. The Antibodies of t

| nvent i on bépgigipe iofienaedrt &atrgn EL- I whidh awclides tHedogetompridisg pRduehGly 20, ®ro
indicated for use in the treatnent of |IL-1 nedi ated di seases and di sorders.

These and oZhédryr 28tad ke @S swil wehichniscapatle efsinkibiting shesbindipg @f Bs- 1Bftotitae

| nventi on n}ae\éeé)lgr enpnstrat Eid i n standard

or the preparation of a medicament tfc?rslhe treatment of an IL-1 mediated

disease or disorder.

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-1J to its receptor
substantially to the same extent as the AAL160 antibody, wherein “to the same extent” has

meaning as defined above.

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
medical condition, including the causation, development, progress, persistence or pathology of the

disease or condition.

In the present description the terms “treatment” or “treat” refer to both prophylactic or

preventative treatment as well as curative or disease modifying treatment, including treatment of
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met hods for exanple as described below 1. Neutralization of human

| L- 1 (3-medi ated activation of the IL-8 pronoter The potential to neut 8alui 2804
| L- 1( 3-dependent cellular signaling is determned in a reporter gene

assay. The human nelanoma cell line G361 is stably transfected with a

| uci f epatisat pepd ¢farongacing thenlisensecdr R0 hbecdht@idlthe 8isBie @u%lﬁ!-as
Reporter . gene expression and activity is dependent on IL-113 or TNFa in

this c8pyenfy who arsdlljog hayebegn;diggngsediassuffaricBipuy adisaske pemedicalrantitionnaid EL,
1 13 Oincmgi%ﬂ’%if%ﬁj’ﬁ%tfgﬁ%aé%a /m in conditioned mediumin the presence
L

of various contentrations of Antibody of the Invention or
| L-1 receptor antagoni st rangi ng between 6 and 18,000 pM The chineric
anti body Sinmulecto (basiliximb) is used as a matched i sotype control.

Luci f er ase datibedicywhishdaeanbinfingdpédificityoe el diEaRS SFRGR ATSAre }ﬁma'g.t}gdf[ﬁs
of the lnpyention tyﬁ)i cally have 1 C50 of about-1nM (e.g. fromabout 0.2 to
about % ﬂ)(llwl st logg comiprising rasiduey Glp 22 Nenot 3aTyr 24 anch Gbf 25 bad ¢Riciependent
pr oduct,] ofe . d..nt.erl eukip-6.b rimary human fibroblasts The

pr oduchgﬁleoq‘f "E@ﬁ"éﬂﬁ Higdigg Pﬁﬁﬁrlﬁﬁ‘ét'l§¥?fgﬁ‘é’ﬁ arehesgnaliarseised 6o as Astibodies
dependghihe Whvention. IPrEF: : | Ci I nduce t hes

i nf | amat gry med at ors, ﬁ?tl@é}ﬁé&fﬁﬁ?ﬁ%@% %r%_aﬁ@lgé%ﬁ ‘ﬁé?@ﬁﬁ‘g‘r ﬁ‘i:"mg

{1 br obbpesifisitpfax thisegitope of Inumarwigal B wied el a1 | 15 AHCRAVE &L UdHal
activatjon. Primary human fibroblasts are stinulated with reconbinant |L-1
P or cBiAesiFR gonditientrhotndsr derntired sondionst ¢gutattia thehpresencPBVEdendiuife

Vang: nierf sithasSDS 4SRGaRoF rdnierion Y capibepostn aan Pmey Gl ALiei )
basi | hau li ich i 1 SO S tant .| Kk
i ror e e oERCs RhIR G0N A TG PR el BT B Nyl A"

Ant i botHueat refidud25 amivehich are clogaly siaiilhytoltay Eorté3p0RdiA® huiBh e Bitdged BoPdxap1d
produc%ipon of e%bout 1 nMor less (e.g. fromabout 0.1 to about 1 nl\% and
for i nfiPBpadissPidhe Inuention mav erosereast with rimateniia-{ Bs, guctf asaheslsondnkey,1l t o

about [ abaove. i:ndj cated in the above assays
Ant i bo%ﬁnggm u%@%ﬁ\ﬁéﬁ??ﬁ%ﬁ%ﬁ@%@& the effects of EL-10.

Accordingly, the Antibodies of the Invention have pharnaceutical utility as
follows: Antibodies of the Invention are useful for the prophyl axis and
treat ment ofrefarablly thedhatitediesdif siabwentiom are fiL-4 8| bistiglinbicies aGodding to the
i nfl anpat ory. con itions, allergies and allergic conditions,

ust and’second aspects of the invention. Advantageously the Antibodies of the Invention are

human antibodies, most preferably the AAL160 antibody or direct equivalent thereof.

The Antibodies of the Invention block the effects of IL-1f on its target cells and thus are
indicated for use in the treatment of I1.-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:

1. Neutralization of human IL-1f-mediated activation of the IL-8 promoter

The potential to neutralize .- 1-dependent cellular signaling is determined in a reporter
gene assay.

The human melanoma cell line G361 is stably transfected with a luciferase fcporter gene
construct based on the human IL-8 promoter. Reporter gene expression and activity is dependent
on [L-1B or TNFa in this cell line. Cells are stimulated with 300pg/ml of recombinant human IL-

1 or the equivalent of 100 pg/ml in conditioned medium in the presence of various

14



hypersensitivity reactions, autoi nmune di seases, severe infections, and
organ or tissue transplant rejection. For exanple, Antibodies of th@0 JyL 2004
I nvention may be use for the treatnment of recipients of heart, |ung,

conbi ned heart-lung, liver, kidney, pancreatic, skin or corneal transplants

and fo be - - hast di sease.. such. ag fol l owm n
bone. meearaRe bE A B G Birni6h BHE R Ecepli R GCHEE R beitoeond 20
parti cyg e00 yMUSEdbhiheric ﬁrﬁl_ﬁboﬁ? SEHABEL (bRAIBYRR) i Ofed 3 a rﬁm&édolﬁa}b@eomol.
aut oi mmune di sease and of inflamatory conditions, in particula

i nf | anbatiferase actoigi is iqoargifisiltin a aheradgtminkwgyce assdyu dimipodies afitiei e n
conponent such arthritis (for_exanple rheumatoid arthritis, arthritis
chr oni B! b@’r}"@gﬁm A0gHb L aMi(Fg; frpm ahopbP da eboumaMhwberatesied injihivassay,
including inflamatory conditions and rheumati c di seases invol ving bone

| oss, inflanmatory pain, hypersensitivity (including both airways
hypersensitivity and dernmal hypersensitivity) and allergies. Specific

aut o-i mmune di seases for which Antibodies of the Invention nay be enpl oyed
i ncl ud@d. aut Newmalizetitvaeflli-op dgparaentdire duatinsf PiGH: landiimerlaukin-6 Hyqirbhatyi C
anaem a, ap%g}s‘ti ag ema, pure red cell anaem a and i diopathic

t hr onbocyt o 'hf)c‘l?m tem ¢ | upus erythematosus, polychondritis,

scl er odons, i Spd; i 8 5@. L1 ic actjv
hepatitis, ?ry%{%g[%ﬁg{r:ﬁmg{ gr av?’g?‘“;g‘oﬁ imag'?@, g@éﬁ'%ﬂ?’s? 6&n&$553?/ n'&rdgﬂ%qdcn&" IL-

i di opat fi TNFR dibne 2utiridit REfividnely infuca BiEBE GifMmARNGY nitldsReE bt sPhdrdHed &if 19 -
ulcerative colitis, Cohn's disease and Irritable Bowel Syndrone),

endocr i nEBrimpm deamebiroblasts @reaised asla suregate modekfor Hodiisduardicellghragvhtomsi s,

primary biljiar i rrhosis,, juvenil e diabetes iabetes nellitus type 1),
Vel 12 (ank@boihiiay stk B impited Sab ascsmino -4 e cendiineed G
kerato i L VA D S j to 4 fj = Lati fthritis and
a1 orer o AReb P YLES Semu syl RIS the Ao ST vaBIS A LM e Bldnl o ng

i di opanhiisodyeyiticotniventiometr MAER Arraiging fram €SB0V Mieahindric ML Chodi es of
the Invention are also useful for the treatment, prevention, or

anel i oirtbednSinpiledd s (basdixirpaty acksed jas 2 matehedusdyieswintrol. pSupeorman ietakhy aftem,
and ot obstr.uctive or .dnfl ‘ di es of th ir s Anti bodi es
and, o e oERTT bt Sl P s B RIS RS R Aol 5 GO

i nf | angpicalyhdveactds ¥Sinkibith FTE-gRAHa M IPabbikt 1 AMUYr 168810, VﬁoH-qg;Luf 0.1 to
production, espectally IL-1(3, or the pronotion of TNF release by IL-1,

e. g. ashuelinMeadifonimhibiteon &Rl podepioneofshadkinde(gg., froreabioatdxi co abeaki and
adul t I.ﬁ?@)h&?%e%@é acslllai)g‘rme.ss syndrone), neningitis, pneunonia; and severe

As indicated in the above assays Antibodies of the Invention potently block the effects of

IL-1B. Accordingly, the Antibodies of the Invention have pharmaceutical utility as follows:

- Antibodies of the Invention are useful for the prophylaxis and treatment of IL-1 mediated
diseases or medical conditions, e.g. inflammatory conditions, allergies and allergic conditions,
hypersensitivity reactions, autoimmune diseases, severe infections, and organ or tissue transplant

rejection.
For example, Antibodies of the Invention may be use for the treatment of recipients of

heart, lung, combined heart-lung, liver, kidney, pancreatic, skin or corneal transplants and for the

prevention of graft-versus-host disease, such as following bone marrow transplant.
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bunms; and for the treatnent of cachexia or wasting syndrome associated with
morbid TNF rel ease, consequent to infection, cancer, or organ dysf uh@tji)oalds
especially AIDS -rel ated cachexia, e.g., associated with or consequenti al
to HV infection. Antibodies of the Invention are particularly useful for

treating di 9§58 ' | ' ritis,.
ost eopo?osi S andg‘S?Elé@QP%HgWo‘?@ma‘#%ﬂsg fﬁ'égcg' ,tﬂéa%rgﬂa'%hg plreovggh?% Déener al ,

i ncl udiangliageen ef aiteirumredibeassandasidnflampaoty daonpan ipadRlpinfdheeass 16
2 0 JUL 2004 Antibodies of the Invention may be used for treatnent of
cancer $on4iHonsayith ag petiolegy. includiag ap giedmmunmbearsporgnt suchas erthnid (fort ¢xanple t he

; Wi L of dependi o le, th
port - epdirsdlt AARG aphyin® R Brar ity ARE R s R D8 b ko e of
adm ni sfigeade, Qfcladifg Hl'ﬁnﬁ?dtéﬁ%oﬁﬁ‘iﬁoﬁse%’rﬁfﬂhﬁl)’rnﬂfc &i&%sa%qmmihg BoiEolg (reated.

However, in prophylactic uSe, satisfactory results are génerally indicated

to be aiflamineeterytaing Aypersaioiingy finélnding baticaitways hypayseneitisivp and Jerbgl per

ki | ogram body. weight,. ~Anti bqdy.of the Invention s conveniently

adit o SURSRSRSGRBAT AUFTEES. SRR A FEYTe Gisepscs for o NRARIOBISS DT (b or

ot her o ' i RIS Ecinfth |3 rophyl actic
treat rrgﬁ‘{énp %@glbggh@%o%sgimsdes agm ni élltn g?l ?ﬁgatéf[dggﬂfﬁ%}%ggﬁﬁé%gyﬁpﬁg é) nzent I on

once daehplytio anavertia viphistiy afiaemni®, pufe redwel kfaentth aidmaRpihicakomBeayesjehiapns of
the invention may be manufactured in conventional nmanner. A conposition
accor diSHyemis pys ervibernatoshs. palyghoadetisriprodom Wegenas grymilamatpsisad form  For

I medi |, Qs St raf i bt l.ssolved in a.suitabl eagueoys carrier, for
exanpl SeapAP Y, ERonRckibe hebaBhf SRt eup rfis By SRR Por S pmiine.
sal i ne idibpathit speieCANSIntRIRANMEHADBE) Bowdl diekR (HRhAinyd. glhil@Pativelcokig, ger
volume for admnistration by infusion, e.g. iv infusion, rather than as a
bol us iGipkwt disaase ard fritablesBowel|Syndiomied cenidoerinei aphithalraopating, £irewasslitease,
i ncorporate human.serum al bunmin or..the.patient's hepati ni sed. bl ood
nt ot RACepshdndliBlEisEetatie Pokmang iR diransis. aeni dekerrsdtbotsh meliesype
such p s {8efa] ' i ' : § ' rption
ont 0 | e B P e I iR Syl e Bt e 150
sol ut i emterstifial Jrgufitirosis, psogae, arthrisis iand gloemeadomephtitiafwidnaidswithammdphrotio 4. 5%
by wei Lgiht of the .sa}I '_ne'.(ﬁol t.ion. The invention is further described by way
of il GERdrameine-Jng 9‘5‘{‘&1 PRAIIG NERIYPYiGSBREATS Ysminyip] changemsphrogathyh
acconpanyi ng Figures: Figure 1 which is a graph show ng conpetitive
i nhibition of AAL160 binding to IL-1 P by

Antibodies of the Invention are also useful for the treatment, prevention, or amelioration

of asthma, bronchitis, pneumoconiosis, pulmonary emphysema, and other obstructive or

inflammatory diseases of the airways

Antibodies of the Invention are useful for treating undesirable acute and hyperacute
inflammatory reactions which are mediated by IL-1or involve IL-1 production, especially IL-1p,
or the promotion of TNF release by IL-1, e.g. acute infections, for example septic shock (e.g.,
éndotoxic shock and adult respiratory distress syndrome), meningitis, pneumonia; and severe
burns; and for the treatment of cachexia or wasting syndrome associated with morbid TNF
release, consequent to infection, cancer, or organ dysfunction, especially AIDS -related cachexia,

e.g., associated with or consequential to HIV infection.

Antibodies of the Invention are particularly useful for treating diseases of bone metabolism
including osteoarthritis, osteoporosis and other inflammatory arthritides, and bone loss in general,

including age-related bone loss, and in particular periodontal disease.
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soluble I'L-1 type |I and type Il receptors; Figure 2 which is a graph

showi ng inhibition of IL- | O-induced fever in a rat nodel by AAL 14d J&n0}
Figure 3 which is a graph showi ng duration of action of AAL 160 in rat IL-1
0-induced fever. 17 2 0 JUL 2004 EXAMPLES Transgenic mice engineered to
express the human 1g@ x repertoire instead of the nurine inmunoglobulin
repertoire (Fishwild et al., 1996, Nat Biotechnol., 14, 845-851) are used

to gener at eAmitiodles df e Tnoetiohanay Be-iked fd? t&@lrhént of esRcERE mi&ﬁ%\a{tel .
imortalized by standard hybridoma technol ogy and nurine ‘hybridoma cells

are obtd¢perdgnymMOMTsecrete the human 1gG 1/x antibody AAL160 Exanple 1:
Ceneration of the hybridoma and purification of the anti body GCenetically
engi neered nouse 66 (Medarex Inc. Annadale, NJ) is immnized with

reconbi nant pydRRd3e iddichBiof hdddppropriatd AUNEY! ' | t. The nouse
I S boosted five additional tipr?zslﬁ\i/\/itéfﬁost%ﬁééa{ﬂgsotfé?%?%c\}taﬁo%ew@ lJ‘E!’?‘;’\ﬂ”rs}%Before
t he fusixampleOhepagicdley Astibodeof the Imventiomteste: difiplo gedk tHel IR, blye £68@e bphal at i on
and spl een ,ceIJsﬁgé. 1 x 10) %re f_usefd by a _routine method using PEG 4000

wi t h arfdBHRisiraten pe thepatipgjang sevarifyof the fppdiiondringiraated| Homiewer, Fused cel | s

| i | i f.eeder, | f
e« QRN uhe SRR el Ul BOLPAIIORS BB Tl STl R~
| nact i vabbedd.1 edgalo ababif 5 sy pemklogramloodly Meight. BRIEBEM] Ghd #\Rhtio PRI aTyS

are collected and tested in ELISA and screened for IL-1(3 reactive
nonocl Gdgnigered paeentesally-ineavegmislyl e gaintaihe ianisdikital of othhepdripBeral seing| ass ar e

I denti f.] ed. i ' one_usi.n 6.well mcrotiter plates, .plating

-5 celif el I bRy A orhyfact w¥Eiment hirally simafhcn adminioars oo

M’ Cr 0S QAP fioleBuIR D B iAntioh 0n6d hﬁsits%nééﬁgéagﬂdr% BSitie for growh and
|

production of anti-I1L-11 nonoclonal antibodies is evaluated by ELISA 1-2L
of conditioned supernatant from four subclones of the originally

LR £ e SRl o 5 R RN B i s
Poavy CRaRes o8 pommpOSIY ORI the BSHTh 485285 bRa A0S P up Fneclr
immediate administration it is dissolved in a suitable aqueous carrier, for example sterile water for
injection or sterile buffered physiclogical saline. If it is considered desirable to make up a solution
of larger volume for adrinistration by infusion, e.g. iv infusion, rather than as a bolus injection,
e.g. a sc 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 to 4.5% by weight of the saline solution.

The invention is further described by way of illustration only in the following Examples
which refer to the accompanying Figures:

Figure 1 which is a graph showing competitive inhibition of AAL160 binding to IL-1P by
soluble IL-1 type I and type II receptors;

Figure 2 which is a graph showing inhibition of IL-1B-induced fever in a rat model by
AAL160, and '

Figure 3 which is a graph showing duration of action of AAL160 in rat IL-1B-induced

fever.
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the am no-term nal am no acids determ ned by Edman degradation. The purity
of the antibody wused in these studies is > 90% by sequencing. cDNA 20 jyL 2004
sequences coding for the' heavy and |ight chain variable donains are
obtained by PCR anplification of cDNA obtained fromnmRNA from the cloned

hybri doma cells and fully sequenceobxgggiﬂg'sno-term nal sequences of heavy
and light 18 2 0 J UL 2004 chain omai ns and the correspondi ng

DNA sequences are given below, in which the CDRs are shown in bold type.
Seq. Id no. |1 30 60 GAG GIG CAG CTG GIG CAG TCT GGA GCA GAG GIG AAA AAG
CCC GGG GAG Tramgememgeesngeered)t eypiessihp human {el/xaeperdre imtgadafshamurivel

cbn TAEREO S RaEp BRI chale 0He NesHepeanc TR aao) xsisedye Lys
5 oot 11 Ml SRR R e st i B Tl Bl cad

TCT GATyherGechiiogyPind rfhisnelliydridbivia bells 4 obtkingd MaichGedtelel the hli@ad WG %o
Ser Asp Ser Asp Thr Arg Tyr 50 60 210 240 AGC CCG TCC TTC CAA GGC CAG GTC

ACC AT@ntitgaly $ AAG TCC ATC AGC ACC GCC TAC Ser Pro Ser Phe Gn Qy
Gn Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr 70 80 270 300 CITIG
CAG TGG AGC AGC CTG AAG GCC TCG GAC ACC GCC ATG TAT TAC TGT GCG AGA TAT ACC

Lo R s sto R i A BlanioRls 12 N0 1

ACC GIC TCT Ge@atically engineered mouse 66 (Medarex Inc. Annadale, NJ) is inmunized with
recombinant human IL-1P (50 pg) s.c. in several sites in adjuvant. The mouse is boosted five
additional times with the last injection three days before the fusion. On the day of the fusion
mouse 66 is killed by CO; inhalation and spleen cells (4.1 x 107) are fused by a routine method
using PEG 4000 with an equal number of PAI-O cells, a mouse myeloma cell line. Fused cells are
plated out in 624 wells (1ml/well) containing a feeder layer of mouse peritoneal cells (Batb C
mice}, in HAT supplemented RPMI 1640, 10% heat inactivated fetal calf serum 5 x 10”° M p-
mercaptoethanol. Supernatants are collected and tested in ELISA and screened for IL-1f
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. Supernatant is coﬂectéd from wells positive for
growth and production of anti-IL-1f monoclonal antibodies is evaluated by ELISA. 1-2L of
conditioned supernatant from four subclones of the originally identified hybridoma # 476 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 AAL160 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 light
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Asa Trp Asp Ala Phe Asp Ile Trp Ay Gn @y Thr Met Val Thr Val Ser i%q_
Seq. Id no. 2 30 60 GAA ATT GIG TTG ACA CAG TCT CCA GOC ACC CTG TcTZPrdl 200k
TCT CCA GGG GAA AGA GCC ACC du Ile val Leu Thr Gn Ser Pro Ala Thr Leu
Ser Leu Ser Pro Ay GQu Arg Ala Thr 10 20 CDR1 90 120 CTC TCC TGC AGO GCC

AGT CA A Fi ARG pgq;@n fehbs C‘.‘f@g b&ow. i : Cys
Arg A gﬁ:@ﬁargf)?]é gar Val dg'ﬁ'rgcg;gfés Tyr quﬁl%gqﬂpsﬁr rgéﬁ (€] n’ﬁt?mlg;ﬁgﬁ%o 40
150 CDRDRs3de skasih mAsldGHeCCC AGG CTC CTC ATC TAT GAT GCA TCC AAC AGD GCC
ACT GGC ATC CCA GCC 19 2 0 JUL 2004 Gy Gn Ala Pro Arg Leu Leu Ile Tyr Asp
Ala Ser Asa Arg Ala Thr Ay Ile Pro Ala 50 60 210 240 AGG TTC AGI GGEC AGT
GG TC;CGCI? ACA GAC TTC ACT CTC ACC ATC AGC AGC CTT GAG CCT Arg Phe Ser
Ay Se & er dy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gu Pro 70 80
270 CDR3 300 CAA GAT TTT GCA GIT TAP TAC TGI CAG CAG CGI AGC AAC T&G ATG
TTC CCEad &1c G&E d@AGTcEAs PepeRhecicac bk ARnraagyrccCys @anTG aTARgs 3er Asa
Trp MetiPhe: Rie Rhevad y1nChér 80, 100 BEAGHs AN EGIAR AT AMA LG Vr1dhr Lys
Leu Gu Ile Lys The DNA sequences caqgling for the heavy and |ight chain

vari abl e domains and the corresponding am no acid sequences of AAL160 are
al so give in the acconpanyi ng sequePge lieski ng as Seq. Id nos. | tg 4.
Construction of expression vectors for heavy and |ight chain The clloned VL
and VHTENCGHIMY FEGRENCE TN P& AADIATT %8G BY PERANHS Aferte(eVica° A1¢

Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr Trp Ile Gly Trp Val Arg Gln Met
30 40

150 CDR2 180
CCC GGG ARA GGC CTG GAG TGG ATG GGG ATC ATC TAT CCT AGT GAC TCT GAT ACC AGA TAC
Pro Gly Lys Gly Leu Glu Trp Met Gly Ile Ile Tyr Pro Ser Asp Sexr Asp Thr Arg Tyr
50 60

210 240
AGC CCG TCC TTC CAA GGC CAG GTC ACC ATC TCA GCC GAC AAG TCC ATC AGC ACC GCC TAC
Ser Pro Ser Phe Gln Gly Gln Val Thr Ile Ser ala Asp Lys Ser Ile Ser Thr Ala Tyr
70 B0

270 300
CTG CAG TGG AGC AGC CTG AAG GCC TCG GAC ACC GCC ATG TAT TAC TGT GCG AGA TAT ACC
Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys Ala Arg Tyr Thr
90 100

CDR3 330
AAC TGG GAT GCT TTT GAT ATC TGG GGC CAA GGG ACA ATG GTC ACC GTC TCT TCA
Asn Trp Asp Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser

Seq. Id no. 2

30 : 60
GAA ATT GTG TTG‘ACA CAG TCT CCA GCC ACC CTG TCT TTG TCT CCA GGG GAA AGA GCC ACC
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly Glu Arg Ala Thr
10 20

CDR1 90 120

CTC TCC TGC AGG GCC AGT CAG AGT GTT AGC AGC TAC TTA GCC TGG TAC CAA CAG AAA CCT
Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro
30 40

150 CDR2 180
GGC CAG GCT CCC AGG CTC CTC ATC TAT GAT GCA TCC AAC AGG GCC ACT GGC ATC CCA GCC
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appropriate restriction sites into cassette vectors providing the

i unogl obul i n pronoter, the |eader sequences fromthe RFT2 anti body 0 JUL 200
(Heinrich et al. (1989) J. Imunol. 143, 3589-97), part of the J-segnents
and a splice donor site. The light chain cassette containing the entire VL
regi ongly gtomwbdé eroanrd lepater I1tequenee Alerses omneidgoslanas: t1,ansé ek edal Nt 0 an
expression vector containing the hesman Ck gene, the inmmunogl obuliggheavy
chai n enhancer, and the nodified murine dhfr cDNA for selection by

met hotrexate (MrX). The heavy chain,gassette was transferred accorgingly

| NtO aR.EXPF QSFIRA MR r@NERIIRY cal NGc MBI ! 4G AQeRS Hdherd aQUNQg! obul i n
heavy gidil. GANANGSL: ANAsLNELNRRIMAG) Ml GRLSLANGE 1 PR LOT  2elgetion. Both
heavy and |gﬁt chain arein-a configuration in he “eXxpr €ssi on 8ct8rs that
resembl es the genonic configuration of rearranged i munogl obulin §8nes
which is thought to be crucial for high | evel expression. For Antibody
producti on the above vectors are cd?fransff@ ed i nto an appropri at¥%host
cel |l bBdnerT T7.GCRMTTIRAR/ CAT BFT ch¢ IT8¢ coelAss aagmicgi amengrd ber wertane equences
are sebeches rhy arethat exaiecyseleoti oy RBthaseh@CkRdeiaebto bhoiegy a8
cultured to express the AAL 160 antkpody. Alternatively a GS 20 2 @Q,JUL
2004 based anplification/selection systemsuch as that described in EP
0256055 B, EP 0323997 B or European patent application 89303964.4 nay be
used, g, 'mc%ge@ggﬁcd r selectable marker is replaced by a GS coding
sequengg aﬁn*gl e 24 hocbem' cal and Biol ogical Data The nonocl onal

ant i body” ARL "1B0°1' " Hotrfd*¥%0 neutralize the activity of interleukin-1 13 in
vitro. The nonocl onal antibody is further characterized for its binding to
reconbi nant ~human, I L- 1(3 Biacore anal ysis..The node. eutralization is
osessed by 16T stauBeh efiot kel s et Sopibistle dorietand G s The
bi ol 0g6@bspBRAhY alnihPicid BRuaies %@%%b%@@alﬁ@?@n% APthk %E&fmﬁd?l?% %@gence

naturally produced IL-113 is determned in pr ry human ce anple 3),
r espondisting ascegt Idmdsad ted. by 1L-1 R 2.1 Determination of dissociation

equi li brium constant The associ ati on and di ssociation rate constant for the
bi ndi ng of reconbi nant human IL- 11i to AAL160 is determ ned by Bl Acore
anal ysis. AAL160 is inmobilized, and binding of reconbinant IL-1(3 in a
concenfGoastryetion phexpressinrp vertors fov heayy; %ndnbéym@m by surface plasnon

The cloned V. and Vy encoding sequences were amplified by PCR and inserted via
appropriate restriction sites into cassette vectors providing the immunoglobulin promoter, the
leader sequences from the RFT2 antibody (Heinrich et al. (1989) J. Immunol. 143, 3589-97), part
of the J-segments and a splice donor site. The light chain cassette containing the entire V. region,
promoter and leader sequence for secretion was transferred into an expression vector containing
the human Ck gene, the immunoglobulin heavy chain enhancer, and the modified murine dhfr

cDNA for selection by methotrexate (MTX).

The heavy chain cassette was transferred accordingly into an expression vector encoding
the human IgG1 gene, the immunoglobulin heavy chain enhancer, and the neomycin resistance
gene for selection.

Both heavy and light chain are in a configuration in the expression vectors that resembles
the genomic configuration of rearranged immunoglobulin genes which is thought to be crucial for
high level expression.

~ For Antibody production the above vectors are co-transfected into an appropriate host cell
line, e.g. the SP2/0 cell line, cells containing the vector sequences are selected by methotrexate

selection, and selected cell lines are cultured to express the AAL160 antibody. Alternatively a GS
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resonance. The chosen format permts treating the binding event of meii@
AAL 160 according to a 1:1 stoichionetry. Data analysis is perfor dHL&-\@’*
t he Bl Aeval uati on software. Association rate constant [M's'](n=15)(3.91
0.14) x 105Mean SEM Di ssociation rate constant [s- ](n=15)(1.53 0.05) x
104N aghse ShitpIicaossabdtRn steinl Subh bd Ma€ 8EREBEY in'tp 024085 B2)EP3§ 3997 #9015) X
10"12Mean :t SEM AAL 160 binds to reconbinant human IL-1 (3 wth a

affini Elymp@ana:at@@ applidatipr 893019684t iney bofisddi movinigh tase sind dthfr geledtatile nmcleqmns)r s

Bi ndi n et| i.on stud with soluble IL-1 type | and Il receptors

Conpet} 136 1962 RSP INE SEABENSAY sol ubl e human 1L-1 type | and type H
receptors is neasured by Biacore. AAL160 is immobilized on the chip
surface and reconbi nant human 11,-10 (8nM is injected for binding to
AAL160Ekdimple2e ncBm&hepﬂM&ndd}xorogimmasi ng concentrations of reconbinant
human sol ubl e receptor I (0-10n receptor H (0-SOnM . The results

obt ai ned 21T1® mouuom@ntlm@hb 1Srfomct;i9rl@unrah®th@pﬁgndfofwmhmmd@m
NX-1to . 31is c recel

d
s it 08 puohof BT At bdf i At oc Rbtholerizta. i S Bfiaie Y BSorpbiBER At tient
and m&ﬁl’acoé%ﬁly@ﬁ e rRRUrInkhi XiZAfiok lsla‘é‘séﬁedﬁb?-coqtﬁﬂtlh@e HHHB% IIJSCECS with

IL-1 muri'ne, rat, rabbit and cynonol gu key | L-1

det er niahede Hy 1 Becepoore. Ihabyxbtmcal AXiviGfitbe antivoldy N AG0 tawdrds reconshihamk iafid S
exam ned are applied aé a concentration of 8 nM (or 20 nMin the case of

| L- | ( 3natumfly @@mw%ﬁ I1-bP 43 dyfemringshyin poimarywaan celis {Exarpple Bhraspansive ®. 7 0. 7

(n=3) Hum% Ltﬁ{:)li 2 1.2 (n= 3) Mouse IL-1ei2.8 1.5 (n=3) Rat I1L-1(33.0
25(n— &Pﬁ‘ " 1L-1(396.4 6.8 (n=3) Rabbit IL-leil2.1t 2.3 (n=4)
AAL160 does not S|gnificantly crossreact with human IL- | a, human IL-1 Ra,
or murine, rat or rabbit IL-1 P. The reactivity towards cynonol gus nonkey
| L-1 P2ils vDeteumiinationdeihdissngiatiom ¢gualibiimanconstant

The association and dissociation rate constant for the binding of recombinant human IL-
1B to AAL160 is determined by BIAcore analysis. AAL160 is immobilized, and binding of
recombinant [L-1P in a concentration range from 0.5 to 12 nM is measured by surface plasmon
resonance. The chosen format permits treating the binding event of IL-1P to AAL160 according

to a 1:1 stoichiometry. Data analysis is performed using the BlAevaluation software.

Association rate constant [M's™'] (n=15) | (3.91+0.14) x 10° Mean + SEM

Dissociation rate constant [s*] (n=15) | (1.53 +0.05) x t0* Mean + SEM

Dissociation equilibrium constant Kp[M] | (n=15) | (396.6 +19.5) x 10"? | Mean + SEM

AAL160 binds to recombinant human IL-18 with a high affinity.

2.2. Competitive inhibition of binding to soluble IL-1 receptors
Binding competition study with soluble IL-1 type I and II receptors

Competition between AAL160 and soluble human IL-1 type I and type I receptors is
measured by Biacore. AAL160 is immobilized on the chip surface and recombinant human IL-1
(8nM) is injected for binding to AAL160 in absence or presence of increasing concentrations of

recombinant human soluble receptor I (0-10nM) or receptor II (0-80nM). The results obtained
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cytokine. Exanple 3: Neutralization of IL-10 - dependent production of PGE2
and interleukin-6 by primary human fibroblasts The production of PG Juhdlli
IL-6 in primary human dermal fibroblasts is dependent on IL- i P. TNF-a

al one cannot efficiently induce these inflanmatory medi ators, but

synergi z with.L- 1. Prinar rngl, L. bl asts,are used as. a surrogate
ool FSqh in Fies e PEERE ! A B A AGOOK T eriLedh  SomRerars BrbgeasisTar o
stimul QL WbOT hEERpRIIpant 1L-1(3 or conditioned medium obtained from
LPS—St?ﬂﬁ#%WhUW&%BNCS in the presence of various concentrations of
AAL160 or IL-1RA ranging from6 to 18,000 pM The chineric anti-CD25

anti body Simulecto (basiliximb) is used as a matched isotype controlL

SuBer nBeagttvity profilecie hrgnamp [ op himans Hi 4ikAq ang ] L- 1 fram redentaad monkey - 6 by
ELI SA orecPGEZ by RIA. 22 20 JUL 2004 AAL160IL-1 Ra 1Cso SEM (n > 3)1Cso

SEM (n*PE“S} 1L-6 secretion0.34 0.037 nM Reconbinantn.d. IL-6 secretion0.6
0.09 nM. O%h@fea&ivmtyl\ﬂrsﬁm;f AV 60 RFERNALOGL GLL 000, af m&tink? rftMabBR dnd
Medi um. d. AAL160 effectively bl ocks production of 1L-6 and PGE2 in Pluman
der mal cynohoidak asirdke WL Bdsn dét€dtined byrBiaapref valybist AAT N60 isciomndhilived; araiutie
natural 1L-1 R Exanple 4: In vivo efficacy and duration of action of

AAL 160cplinessxgminetiage appligd pba epneptaioruef § M (9a 20 niyl in the gasgrali Badf,) AAL
160 i g—tested—ma rat—Tnodetrwherefevergis—inguces by an Joyv—tnjecttot
of hujL-1(3 (100 ng/rat). Thd antibody Escent of tofaL Binding EXEY i bi ¢ on of
the fE¥er rgﬁp_ Se over the dose range I, 3 and I Kg 1.V. (n=6 rats) -
see F g@mea . ?ﬁ" 621 (Sinullect(r), basillxi mab)qug used as the control

ant i bpfiyymaaraléon of Action:| The duration of getignef3)AAL-160 is
invesfigated in rat 11-1 P-induced fever as follows: The

Human IL-1Ra 1.2+ 1.2 (n=3)
Mouse IL-1P 2.81+1.5 (n=3)
Rat IL-1P 3.0+2.5 (n=3)
Cynomolgus IL-1B 96.4 6.8 (n=3)
Rabbit IL-1§ 12.1 +2.3 (n=4)

AALI160 does not significantly crossreact with human IL-1ct, human IL-1Ra, or murine, rat or
rabbit IL-1p. The reactivity towards cynomolgus monkey IL-1 is virtually identical to the human

cytokine.

Example 3: Neutralization of IL-1P - dependent production of PGE; and interléukin-6 by
primary human fibroblasts

The production of PGE; and IL-6 in primary human dermal fibroblasts is dependent on IL-
1B. TNF-o alone cannot efficiently induce these inflammatory 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-1B or conditioned medium
obtained from LPS-stimulated human PBMCs in the presence of various concentrations of
AAL160 or IL-1RA ranging from 6 to 18,000 pM. The chimeric anti-CD25 antibody Simulect®
(basiliximab) is used as a matched isotype control. Supematant is taken 16 hours after stimulation
and is assayed for IL-6 by ELISA or PGE, by RIA.
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antibody is injected i.v. either 24 hours or 30 m nutes (standard protocol{
before the induction of fever by an i.v. injection of human 1L-1 0, 2dndJt 7004
body tenperature nmeasured 2 and 4 hours later. A simlar degree of
inhibition of the fever response is seen at both tines (see Figure 3). As
expected, the control antibody CH 621 (Siinulect(r), basiliximb) is
ineffective at both tine-points. This finding indicates that the AAL160
humanj anti body i s present in apAadiliGee formfor at |gBpskRd4 hours in the
rat apd is not netabolised, exgcreted or bound in the tissues during this
time. 123 20 J Ul 2004 Exanpl I%o’f)&EMy(rszam es of | AMBLIESEMn 21y it s

COITp' = = 1’3 St+tettrerdeterrmaateoi—e—AALEE 0—Fab—at—2-0A
r esol m@*cfﬁt‘?“m resol uti onar}?é—s(bg opMery good quality (Rs,,. = 0,05,
conpl 9.9% redundancy 8.2) was collected from an ,Fab cryst
gr ompg‘ég@rﬁgmvagour di ffusion jn hanging drop techni que, 'Bﬂ 9.5 in 50
PEG 2D0L-6GeditichES. The cryst al 9.6as0.09 pdpace group B’D@Zila.b{}wntl\li unit cel
di mengi ons a=62. 17A b=89. 83A cF123. 73A and one Fab pol ecul e per symetrifg
uni t kmd-ﬁé@@“@beffi cient : 3 6 A3/Da, estimated splvent content: 66%.

ne rnfinod tof a

The s tur e wes deternined 1 reptacerent—and—was—+eH-red
final B%tpﬂﬁl'b‘afoé'phl c R factordgﬁi@ﬁgﬂy(free R-factor = 0.261). The
final | ppielmMidighy/des residues [1-213 of the light chain, 1-131 jand 138-218
of the_heavy chain, 387 water Inplecules_and 1 PEG nvl ecul e. e final
el ectron density is well defined for all CDR residues but Trp 94 (CDR3) of
the Ii chain. The pqgsition of the side-chain of this residue is ill

defi ne 69 kHeqtivslyigaks produstinn of il SranddiGE dn hnnae dennenl Ghrablasts: witls an 1Cso
sugges i n he absence of a bound anti gen.
Crysta% grﬁo?giﬁthotb %%emg‘k‘g%‘%ﬁ?@% 1L-1(i and prelimnary experinental
nodel of the conplex: a few crystals of AAL160 Fab in conplex wth the
antigen IL-113 were obtained froma 76ng/ m| stock solution of the 1:1
conpl eExample 43\ Enwiyieiefficany| ansk duraionwf Bection pHAAIZ60The crystals grew very
slowy over a period of several weeks. They diffracted weakly to about 3.2A
on the hone source. A prelimnary data set was coll ected and nol ecul ar

repl acgmpdalcyas attenpted using the high resolution structures of the free
Fab and of %uman IL-1 13 (J.P. Priestle et al., EMBOJ. 7, 339 (1988)) as
st art i e modet sfficadyefdbd anti-bulloHd antiteldg cAAR MOriy testedan a andneded Kdiepfever is

sol uti,}%g n the Fv and Ec ﬁgrés of the Fab were used as separate nodul es
( cor r elndbsedbyerp 1o 4nigstion of By £§100me/eat). The antody cryseypidese teged inbitidortat a

Det veep: f, G ARfLodBAhec THOSHNREECRL CORRALL B9a05 rll)e. 11:58,809. bR

forms el'bd
621 (Simulect®, basiliximab) is used as the control antibody.

—n

Duration of Action:

The duration of action of AAL-160 is investigated in rat IL-1B-induced fever as follows: The
antibody is injected 1.v. either 24 hours or 30 minutes (standard protocol) before the induction of
fever by an i.v. injection of human IL-18, and body temperature measured 2 and 4 hours later. A
similar degree of inhibition of the fever response is seen at both times (see Figure 3). As
expected, the céntrol antibody CHI 621 (Simulect®, basiliximab) is ineffective at both time-points.
This finding indicates that the AAI. 160 human antibody is present in an active form for at least 24

hours in the rat and is not metabolised, excreted or bound in the tissues during this time.
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angle is very different in the two structures. The results of the rm]zﬁcul ar
repl acenment cal cul ations provide a first nol ecul ar nodel of the JUL 2004
i nteractions between the antigen IL-1 (3 and the nonocl onal antibody AAL
160. A prelimnary analysis of these interactions indicates that 1) 1L-10

makes EsduaEie 3:Nt K-AGL dtadRs bPAAILL1G0F ALarddIts cothpleRavifieavyIpchai n and to CDR3

of the Ttght chain. In contrast, fewinteractions if any involve CDR 1 and
CDR2 oStrukturk idgtermination oRAATHE0 Fabmt 2@ pesohitiog: r esi dues Ay 22, Pro 23,

Tyr 24 and 5 of mature IL-1 O binds at the tre of the
ant gen- corrg ok gesgI"Penéﬁtrf sehokvery gead gualdy o= ﬁ@'} Lcenmdlienesst 94 R,

1 . esti . : ° : ; of
the. nolcubHe] BE AP eotBae B ik oM gcbuf 8 ARLERIR YT BEUAL &
25 are nNe&nkfe, 9I56A ISO%EPEG 208, .16 HHS.Wd d-wlaslp in 24
20 JULdZ 04 #Dvcﬁlsqatm_lfl_ p. I_Corrpari son of ?he cr%/sta tstrusct 3?%? gg?ulﬁﬁfmn
(PDB eR2y2i2vithiuniy celidimersiens 62134 b=B0834re Y3 83A andh pne Figveolasale peni s

2 on oAb Uk P A B Pl BRRLS Rl e by "
obser veds haekniféd b ﬁfaﬁe%araﬁﬁe@wcmm £ WAL fafrmaﬁér@%%%i@ﬁ-ﬁ%%f

cyt oki ne. SEQUENCE LI STI NG <110> Novartis AG <120> A TO HUVAN | L-1
BETA 6€189%frée RA286A= 0120 ThetinADmoBeltineitdes restdies 012 13. of th&light chain<P13% 354

212> DNA <213 ) 220 221> CD 222 1)..(354 400> 1
;t g ?, a@"%lé‘%l%oa%é htr’r}‘tj“[sycqgﬁ’gs 5€7awﬁt§§; "S’c]‘ﬁ:“géé“‘iéﬁ’ E&E;&(ﬁﬁ%g Q'é’efB’)al é"ﬁr °\>V‘al %a%

Leu Valy (D isSHin Heheltdt 8 SDNFLsieS b T 58 (DK313 e light chain. The position of
) the side-chain of this residue is ill defined in the two crystal forms which were examined to date,
thus suggesting that it is highly mobile in the absence of a bound antigen.

Crystallization of the Fab complex with IL-1P and preliminary experimental model of the
complex: a few crystals of AAL 160 Fab in complex with the antigen IL-1 were obtained from a
76mg/ml stock solution of the 1:1 complex in 2.0M ammonium sulfate, 0.1M Tris pH 8.5. The
crystals grew very slowly over a period of several weeks. They diffracted weakly to about 3.2A
on the home source. A preliminary data set was collected and molecular replacement was
attempted using the high resolution structures of the free Fab and of human IL-13 (J.P. Priestle et
al., EMBO J. 7, 339 (1988)) as starting models. The caleunlations yielded a very clear and
unambiguous solution when the Fv and Fc parts of the Fab were used as separate modules
(correlation 67.1%, R-factor 0.354 after the AMORE FITTING step, using data between 8.0 and
3.5A). The subsequent comparison of the free and bound forms of the Fab showed that the elbow
angle is very different in the two structures. The results of the molecular replacement calculations
provide a first molecular model of the interactions between the antigen IL-1P and the monoclonal
antibody AAL160. A preliminary analysis of these interactions indicates that 1) IL-1[§ makes
tight interactions to all three CDRs of the heavy chain and to CDR3 of the light chain. In
contrast, few interactions if any involve CDR1 and CDR2 of the light chain. 2} The loop
comprising residues Gly 22, Pro 23, Tyr 24 and Glu 25 of mature IL-18 binds at the centre of the
antigen-combining site and thus appears to be a key component of the epitope. Interestingly
enough, this loop is not located in the region of the molecule that differs most from mouse IL-1p.

Pro 23, Tyr 24 and Glu 25 are conserved, but residue 22 is a Gly in human IL-1f and an Aspin
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15 10 15 tct ctg aag ate tcc tgt aag ggt tct gga tac agc ttt acc agc tac
96 Ser Leu Lys Ile Ser Cys Lys Ay Ser Gy Tyr Ser Phe Thr Ser Tyr 2@ A& 2004

30 tgg atc ggc tgg gtg cgc cag atg ccc ggg aaa ggc ctg gag tgg atg 144 Trp
lle Ay Trp Val Arg A n Met Pro Gy Lys Ay Leu Qu Trp Met 35 40 45 ggg

atc at endusé TIICAP. AWm@RBoh 6f the@kystd Grraga t«.aphﬁ%@mk : YL
Ile Tyr Pro Se? Asp %Zr Asp Th?y Arg TyrrcSer Pro Ser Pﬁgy%%sgé%gwoggaﬂ’gg‘%

cag gt dPRBenayditaghgws thah thispeint motativs rasglts macvegediffernt 2ddforr@tion@théd n

Val Thr_lle Ser Al Lys. Ser . 1le Ser . Thr Ala Tyr 65 70 75 sO ctg cag tgg
2gc agddiEnais ool PR3 o Bis Joket il oiiienced codstara g ifeihs oBsererd WO0RT L oy
A n T Rro3§hreactivity BHALY 3 60MANIBEpeLER B ot Pciflind YT Tyr Cys 85 90 95 geg
aga tat acc aac tgg gat get ttt gat atc tgg-ggc caa ggg aca Ala Arg Tyr

Thr Asn Trp Asp Ala Phe Asp Ile Trp Gy Gn Gy Thr 100 105 110 atg gtc

acc gtc tct tca Mt Val ]_;HEZFM@! er 115°<210> 2 <211> 11B <212> PRT
<213> Mus nuscul us <400> g u aﬁ%élmﬁ Leu Val Gdn Ser Ay Ala Qu Val Lys

Lys Pro dy u 1 5 10 15

<110> Novartis AG

<120> ANTIBODIES TO HUMAN IL-1 BETA
<130> 4-31289A

<1l60> 4

<170> PatentIn version 3.0

<210> 1
<211> 354
<212> DNA

<213> Mus musculus

<220>
<221> CDS

<222> (1}..{354)

<400> 1

gag gtg cag ctg gtg cag tct gga gca gay gtg aaa aag c¢¢ ggg gag 48
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu

1 5 10 15

tct ctg aag atc tcc tgt aag ggt tct gga tac age ttt ace age tac 96
Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr

tgg atc ggc tgg gtg cgc cag atg cc¢ ggg aaa gge ctyg gag tgg atg 144
Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

ggg atc atc tat cct agt gac tct gat ace aga tac age ccg tcoc tec 192
Gly Ile Ile Tyr Pro Ser Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe
50 55 60

caa ggc cag gtc acc atc teca goceo gac aag tce atec age acc gcc tac 240
Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr

ctg cag tgg agc agc ctg aag geoo teg gac acc gec atg tat tac kgt 288
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Ser Leu Lys Ile Ser Cys Lys Ay Ser Ay Tyr Ser Phe Thr Ser Tyr 20 25 30
Trplle dy Trp Val Arg dn Met Pro Ay Lys Ay Leu Gld -.rp Met 352 8aJtA=004
Gy llelle Tyr Pro Ser Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe 50 55 60
G@n @y An Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr 65 70 75
80 Leurd midrpeSer Sef Leiclyd WSa Ak aSprrnAspaTide Arard¥etysTyr Tyr Cys 85 90
95 Ala Arg Tyr Thr ¥&n Trp Asp Ala®he Asp Ile TrpPdy A n dy Thr 100 105

110 I\/EtgcyailgaTtQE a\éal a§eEggS§Et g&-é—itg%;g%.tg tgf:zégl>ca%2 (=1 %12> % <213> Mus
muscul dg¢a 429 (ryr ®22Asn GRGAsSKARL Phé¢ Pep . (182 <400» Slygaa att gtg ttg aca cag
tct cca gcc acc ¥Pg tct ttg tct *@¢a ggg 336 354148 26 2 0 J U L 2004 G u
|l e Valatyeuc e ddenecketcaPro Ala Thr Leu Ser Leu Ser Pro Ay ;344 5 10 15 gaa
aga gc@eaé’eld{ﬂ;g YadcSqrgéeragg gcc agt cag agt gtt agc agc tac 96

<210> 2
<211> 118
<212> PRT

<213> Mus musculus

<400> 2
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
i 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr

Trp Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu rp Met
35 40 45

Gly Ile Ile Tyr Pro Ser Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe
5S¢ 55 60

Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65 70 : 75 80

Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 85

Ala Arg Tyr Thr Asn Trp Asp Ala Phe Asp Ile Trp Gly Gln Gly Thr
100 105 110

Met Val Thr Val Ser Ser
115

<210> 3

<211> 321

<212> DNA

<213> Mus musculus

<220>
<221> CDs

<222> (1}..(321}

<400> 3
gaa att gtg ttg aca cag tct cca goc ace ctg tct ttg tet cca ggg 48
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Qu
tta
Al a
gat
Al a
tct
Ay
gca
Val
ggg
100
Val
Al a
Trp
Al a

Ser A yotThog Asp dabeacihiacLPeg 3w cbd ecSerc Ser dgeetttGag Rrto
sp e

Arg Ala Thr Leu Ser

gcc tgg tac caa cag aaa cct ggc cag get ccc agg ctc ctc atc 144

Trp Tyr An @n Lys
gca tcc aac agg gcc

Tyr Tyr Cys %8

Leu Thr &n Ser Pro

Ty fyiGReP @t SeyshsPr iy
Ser Asn Arg Ala Thr

Ser Gly Ser Gly Thr

65 70
gaa gat ttt
Glu Asp Phe

gra
Ala

gtt
vVal
B5

c¢ct Lttt gge
Pro Phe Gly

cag ggyg
Gln Gly
100

<210> 4
<211> 107
<212> PRT
<213> Mus musculus
<400> 4

flu Ile Val Leu ghr

Glu Thr

20

Arg Ala Leu

Leu Ala Trp Tyr Gln

35

Tyr Asp Ala Ser Asn

Ser Ser Gly Thr

65

Gly
70

Glu Asp Phe Ala Val

Gln
100

Pro Phe Gly Gly

tat
Tyr

ace
Thr

Gln

Ser

Gln

Arg

Asp

Tyr

Thr

Cys Arg Ala Ser A n Ser Val

Ser

Ser Tyr 20 2

Ot o

Pro Gy Gn Ala Pro Arg Leu Leu Ile 35 40 45 tat
act ggc ate cca gcc agg ttc agt ggc 192 Tyr Asp
SecLASNe Aay tAharnfhelnGhar bhe aPs ahlliauAreg RNesezes-oGy 50 55 60 agt ggg
ggd aca gac ttc>act ctc acc atd®agc agc ctt gatf cct 240 Ser @y Ser

ThE[aaA%Qa Bbc_e aIbrctleeH:chc_Ec laé@ gg.eragt.sQragLEEH g@tuagﬁr 9;c6l55c70 75 %) gaa gat ttt
gt 614 atg trae ThgtL=cagp:r a¥p 8t AdgCeaalniPy Gllgsdrt 288 G u Asp Phe Al a

Al a

r

n Gn Arg Ser ?As

Leu Ser
Thiad @He S8 tOy Saahr fgghber S&Y gbdt RcSekca \Gk HarecdesgeTydc

0

Pro

n Trp Met Phe’®5 90 95
aCGrAdGc GhY t@a0-aat Cagddd B QoPheg Gy Genugd McThu: LS
105ew 219 Srd Tyg XRd>CIH0Fys 294 2hy PRT A2 18> %‘Igsi-emrumutus
Leu er

Ay

9 O G d1lPrfee Alg ArguPheetrr| ¢l
g o

y Ile Pro Ala Arg Phe Ser Ay

tac
Tvr

aag
Lys

Ser

Cys

Lys

Ala

S5

Phe

Tyr

Lys

Thr Leu Thr Ile Ser Ser Leu Glu Pro

tgt
Cys

ctg
Leu

Pro

Arg

Pro

40

Thr

Thr

Cys

Leu

cag
Gln

gag
Glu
105

Ala

Ala

23

Gly

Gly

Leu

Gln

Glu
105

cag
Gln
90

atc
Ile

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Ile

75

cgt agc aac tgg atg
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JUL 2006 -28 CLAIMS 1. An antibody to Ilrl P which has antigen binding
specificity for an antigenic epitope mat ure human IL-1 13 which

i ncl udes the | oop conprising residues y 22, Pro 23, Tyr 24 and du 25
and which is capable of inhibiting the binding of IL-1 13 to its receptor.
2. The IL-1(3 binding nol ecule according to claiml which conprises an
antigen binding site conprising at Qled8dSone i rnnnunogl obul i n heavy chain
vari abl e domain (V1) which conprises in sequence hypervari abl e regions
CDRI, CDR2 and as showmn in Seq. 1d. No. 1, i.e_ said CDRI having the

CDR3
am no agi d seqguence e TR 2hdi Sen@i¥ding & ik 3or dMantigenit Bitap#iafo aci d
sequenc %’t@qq¢688}1'§°r ﬁﬁ!%%ﬁh%égénqg%méﬁéé%r g- T?/rr -'Ser - Pr 0!9lgi e

Ser - Phe- GpiiGethunBRdLSH WhicPR& e tinglob eompisiog esidies@iyi2sh e 23, Tyr 24
Tyr-Thr-Asn-Trp-Asp- Ala-Plie-Asp-Ile. 3. The |L-I &E Bi ndi ng ol ecul e
accor di ng aho Gih 25 mnd whichpisicepabie poinhibitige Pulngai d11P gats fCRBiOR (VL)
vari abl e domains in which said IL-1D binding nol ecul e conpri ses at | east
one antigen binding site conprising (i) an inirnunoglobulin heavy chain

vari abl ' - ' [if€8 dl4imS ESHRAGe mphly@ainsatipabbiadinggitens
CDRI , c%qgﬁgﬁ%ﬂ&%&&%‘?@%g?%@eq?%%"ﬁwﬁ 1, i mg sai d C%)Rl, hagi ng the
ani no aci tosRRLRRACE 16T orByitnrTimpglobalithysvyshain venrble damaing Vid&béigh no aci d
sequence ) . :

| I'e- I | e- TyeonRrisesiorscRupeabypoiabis 1ogiogs PR sCDRS PLPRARE GTR & 379 and
said CDR3 Vi ng.the.am . d : - - _rmpﬁg | sdid CDR2
Phe- Asp- | |@?Nang L 1““’)13%n%‘h%%ﬁ?‘g%uuiﬂl%ng‘i‘%{mqtﬂ%?aﬁnﬁr i abl ?lg’oﬁl&i n (VL)
whi ch conpy $65h8 afaRiPacid YRfknas ek Tyr-eg-Ber- Asp-Strotsp-Thr-SegiTyr-Ser-Beo: 2,

i .e. CDRY having the am no acid _sequence |, ) Thr-Asn-Trp-Asp-

G n- G n- Ar$pesthe-Glas@lyTand said OBFS Imving the amino acid sequence Tyr-Thr-Asn-Trp-Asp

Ala-Phe-Asp-Ile.

3. The IL-1P binding molecule according to claim 1 comprising both heavy (Vi) and light
chain (Vy) variable domains in which said IL-1p binding molecule comprises at least one
antigen binding site comprising
(i) an immunoglobulin héavy chain variable domain (V) which comprises in sequence
hypervariable regions CDR1, CDR2 and CDR3 as shown in Seq, Td. No. 1, i.e. said CDRI
having the amino acid sequence Ser-Tyr-Trp-Te-Gly, said CDR2 baving the amino acid
sequence Ile-Ilc—Tyr-Pro-Scr—Asp-Scr-Asp—Thr-A:g—Tyr—Ser-Pro-Scr—Phe-GIn-Gly, and
said CDR3 having the amino acid sequence Tyr-Thr—Asﬁ-Trp-Asp-Ala—Phc-Asp—Ile, and
(ii) an immunoglobulin light chain variable domain (V. 1) which comprises a CDR3’
hypervariable region as shown in Seq. 1d. No. 2, {.e. CDR3’ having the amino acid
sequence Gln-Gln-Arg-Ser-Asn-Trp-Met-Phe-Pro.

4. The IL-1p binding molecule according to clam i, in which the immunoglobulin light
chain variable domain (Vi) comprises in sequence hypervariable regions CDRY’, CDR2’
and CDR3’ as shown in Seq. Id. No. 2, i.e. said CDR1’ having the amino acid sequence
Arg-Ala-Ser-Gln-Ser-Val-Ser-Ser-Tyr-Leu-Ala, said CDR2’ having the amino acid



4. The )L-1 j3 binding nol ecule according to claim1, in which the

i nununogl obulin light chain variable domain (VL) conprises in sequeaé](—:JUL 2004
hypervari abl e regions CORRI', CDR2' and CDR3' as shown in Seq. Id. No. 2,
i.e. said CDRI' having the am no acid sequence Arg-Ala

Ser - d n- Ser-Val - Ser - Ser - Tyr - Leu- Al a,'%qa'l d CDR2' having the amino acid 2 0
JUL 1004 -29 sequence Asp-Al a-Ser-Asn-Arg-Al a-Thr, and said CDR3" having
the amino acid sequence G n-d n-Arg-Ser-Asn-Trp-Mt-Phe-Pro. 5, The IL-11
bi ndi ng mMt@enteAsg-Ada-Sendsh-Grglidaslibt, and said (PR hdvingthe améndaoithn ant i body.
6. The IL- 113 binding nol ecul e which conprises at | east one antigen

bi ndi ng siSERIENEY G&‘b%‘i’ﬁ%ﬁﬁﬁf'éisﬁﬂé?%ﬂf?ﬁ#eg“domai n having an anino acid
sequence substantially identical to that shown in Seq. Id. No. | starting
with amno acid at position 1 and ending with amno acid at position 118;
or (i1 )5cOMpeilBi1phiading Ad1RQBVACcEIRigoWHbIRN , QOTBF & Sisclils Wik laatiBedyai n

havi ng 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.

th ' i.d . iti 118 .and th t ant t . of .ah h
chai . CandbojL-4hbiRE RO BRYE FHifh Comeiinp e St oe VERBIRERAE n havi hg an
CUarti ng WDERPPREE sRHAS, AL ATk kalifl shiling fid Ahed B heltental 27,

at posi ti @8 thkd shovanih Sdaeld dles t anktindwith ahi did@pobitightl @dandingfithAn | L- 10
bi ndi ng nol ecul e according to anyone of clains 1-6, for use as a
medi camentamigo agf at pesttigst Il or -1 0 bindi ng nol ecul e according to any one

f claims 1:6, for t fac ' . t.he. t of
PL- 115 mediepmpriirgel Sae BN BER R torytiES » SRR b himehliok AR O, "
heavy chaigBideqhérRe JEStackARY Rizhtivd it that sHEm i6 Seq (Id) Na. { btagingaith thehi ch

encodes a variabl e donmain conprising alternatively framework and
hyper var i aidlieo agdiabpesitienal andgpléng atth fisl amine géidng peritionl | ansddhe eonstantDR1

CDR2 and he anino gcid s enc of .whi.ch are shown i.n.Seq. .1d. No.
T ehis gt g AT R AR ) SR SR Rreif it ey F eI Bateiaci o of
the vari ab9indQaiBniingBéld 80flieRte subkabtiAlyGadanra e erRaisAgwh RESt@Sd, Neri2no aci d
of the variabl’'e domain, and (ii) a second part encodi ng a heavy chain

const ant ptartingwithrthgamino adié rpsisitigni leandending withvibe lsmane aaid at rosistdi 7 t he
first am ng 36l doent 5 STRIAR iBRehaf! the heavy chain and

7. AnIL-1P binding molecule according to any one of claims 1-6, for use as a medicament.

8. The use of an IL-1p binding molecule according to any one of claims 1-6, for the

manufacture of a medicament for the treatment of an IL-1B mediated discase or disorder,

9. A first DNA construct encoding a beavy chain or fragment thereof which comprises
(i) a first part which encodes a variable domain comprising alternatively 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 encoding the first amino acid of the variable domain and ending
with a codon encoding the last amino acid of the variable domain, and
(1) a second part encoding a heavy chain constant part or fragment thereof which starts
with a codon encoding the first amino acid of the constant part of the heavy chain and




2 0 JUL 2004 -30 ends with a codon encoding the |last amno acid of the
constant part or fragment thereof, followed by a stop codon. 10. A Bggonéit
DNA construct encoding a |ight chain or fragnent thereof which conprises

(i) a first part which encodes a varlﬁple domai n conprising alternatively
framewor k and h. ypervdrlable reglons 'sai d hypervariablLe regions being
CDR3' and optionally CDRI' and CDR2', the am no acid sequences of which
are shown in Seq. 1d. No. 2; this first part starting with a codon

encodi ng th8s fiths codh @ﬁco%ﬁﬁé’th@flasi RineAct BH the £9 ehg%%pa?rnﬁ‘%%ﬁﬂl%&fg 2

codon encoding the last amno acid of the varia

second parfollemedbly agtop dodgit chai n constant part or fragnent thereof which
starts wth a codon encoding the first am no acid of the constant part of
the light chain and ends w th a codon encoding the |ast amno acid of the

const a 11. .An
expresgfob%@\g/%:g %rd lg%l%gﬁ'{%u rgﬁo cagtael%ﬁcg\%ggﬁﬁ%ﬂi%&%&‘&ﬂaﬁ?m%scel I

li ne whi chi) aompgsa:swmoatenbmta @ﬁ@b@%ﬁ&%&{fﬁ#@h@ aACGAA AP GrafRwokighig 9 or
claim10. 12. A process for the production of an’lL-1(3 binding nolecule

whi ch conpyPewsnyhly regnsusdid gymvamgwmgmmbnmgucmf amhepmmmﬂy GDRH aad
di the |L-10
b1 nd ng. moTSEL Sl PP R PaMRGTRC AT Ao sRAVRR St FEATe. o HEOGTS pu

conprisin Qo ﬁr%g/g ficity
for an an?f%??hggl to Eég%%‘&d% ure u{rlr]%% @i@gmﬁ?ﬁhggﬁg?ﬂgggﬁﬁﬁ%l oop
conpri si ngvltl*esscmﬂmwn&&lngme lEstcanﬂﬁo adiy bf ¢ varisbl&Edomadm, el which is capabl e
of inhibitjn bi ndi n IL-1 13 to its receptor, in conbination with

a phar macéfit E"é’PP Pat CBH % % liglt chpip; copstant eyt 98 fegmenicherepbwhich starts
with a codon encoding the first amino acid of the constant part of the light chain and ends

with a codon encoding the last amino acid of the constant part or fragment thereof

followed by a stop codon.

11. An expression vector able to replicate in a prokaryotic or eukaryotic cell line which

comprises at least one DNA constructs according to claim 9 ot claim 10.

12. A process for the production of an IL-1J binding molecule which comprises
(1) cullunng an organism which is transformed with an expression vector according to
claim 11; and

(1i) recovering the IL-1P binding molecule from the culture.

13. A pharmaceutical composition comprising an antibody to IL-1p which has antigen binding
specificity for an antigenic epitope of maturc human IT-1B which includes the loop
comprising residues Gly 22, Pro 23, Tyr 24 and Glu 25 and which is capable of inhibiting
the binding of IL-1p to its receptor, in combination with a pharmaceutically acceptable

excipient, diluent or carrier.




