Summary

According to a first aspect, there is provided isolated IL-1(
specific antigen blndlng protein comprlses the following binding
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Kabat—resgidues—99-1i4—ofBEG—IB-~ N0+ #--(1) a binding unit L1

compriging Kabat residues 24-33 of SEQ ID NO: 4+—15 or 1l6; (ii) a
binding unit L2 comprising Kabat residues 49-55 of SEQ ID NO: 415
or 16; (iii) a binding unit L3 comprising Kabat residues 88-96 of
SEQ ID NO: 4415 or 16; (iv) a binding unit H1l comprising Kabat
residues 31-35 of SEQ ID NO: #Z—er—14;(v) a binding unit H2
compriging Kabat residues 50-65 of SEQ ID NO: #Z—e¥—14; and (vi) a
binding unit H3 comprising Kabat re81dues 98-108 of SEQ ID NO: Z—e¥r
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Also disclosed is an isolated IL-1B specific antigen binding
protein comprising one or more binding units selected from the group
consisting of the following binding units:

(i) a binding unit L1 comprising Kabat residues 23-35 of SEQ ID NO:
3 or Kabat residues 24-33 of SEQ ID NO: 4, 15 or 16, or a variant
thereof which contains at least one amino acid substitution,
insertion or deletion in the binding unit L1;

(ii) a binding unit L2 comprising Kabat residues 51-57 of SEQ ID NO:
3 or Kabat residues 49-55 of SEQ ID NO: 4, 15 or 16, or a variant
thereof which contains at least one amino acid substitution,
ingertion or deletion in the binding unit L2;

(i1i) a binding unit L3 comprising Kabat residues 92-102 of SEQ ID
NO: 3 or Kabat residues 88-96 of SEQ ID NO: 4, 15 or 16, or a
variant thereof which contains at least one amino acid substitution,
insertion or deletion in the binding unit L3;

(iv) a binding unit H1 comprising Kabat residues 31-35 of SEQ ID NO:
1 or Kabat residues 31-35 of SEQ ID NO: 2 or 14, or a variant
thereof which contains at 1least one amino acid esubstitution,
insertion or deletion in the binding unit HI;

(v) a binding unit H2 comprising Kabat residues 50-66 of SEQ ID NO:
1 or Kabat zresidues 50-65 of SEQ ID NO: 2 or 14, or a variant
thereof which contains at least one amino acid substitution,
insertion or deletion in the binding unit H2; and

(vi) a binding unit H3 comprising Kabat residues 99-114 of SEQ ID
NO: 1 or Kabat residues 98-108 of SEQ ID NO: 2 or 14, or a variant
thereof which contains at least one amino acid substitution,
insertion or deletion in the binding unit H3.

Also provided herein is an isolated, IL-1(3 specific antigen
binding protein that neutralizes IL-1f in a cell stimulation assay
at an IC50 value of less than 20nM, legg than 15nM, less than 10 nM,
less than 5nM, less than 3nM, less than 1nM, less than 0.5nM or less
than 0.2nM.



Claims

1. 2n isolated IL-1B specific antigen Dbinding protedn
comprises the following binding units:

(&) (1) a binding unit L1 comprising Kabat residues 23435 of
SEQ ID NO: 3;
(1i1) a binding unit L2 comprising Kabat residu 51-57 of
SEQ ID NO: 3;
(iii) a binding unit L3 comprising Kabat résidues 92-102
of SEQ ID NO: 3;
(iv) a binding unit H1 comprising Kabat/residues 31-35 of
SEQ ID NO: 1;
(v) a binding unit H2 comprising K#bat residues 50-66 of
SEQ ID NO: 1; and
(vi) a binding unit H3 compriging Kabat residues 99-114
of SEQ ID NO: 1;

or

(B) (1) a binding unit L1 copWprising Kabat residues 24-33 of
SEQ ID NO: 4, 15 or 16;
(ii) a binding unit comprising Kabat residues 49-55 of
SEQ ID NO: 4, 15 or/16;
(1iii) a binding JMnit L3 comprising Kabat residues 88-96
of SEQ ID NO: 4/ 15 or 16;
(iv) a bindi unit H1 comprising Kabat residues 31-35 of
SEQ ID NO: 2 or 14;
(v) a bigding unit H2 comprising Kabat residues 50-65 of
SEQ IDNO: 2 or 14; and
(vi) /a binding unit H3 comprising Kabat residues 98-108
of /SEQ ID NO: 2 or 1l4; or

(C) variant of (&) or (B) which one arginine and one serine
residues are substituﬁed by lysine residues in positions

75 and 81 of the heavy chain variable region.

2. The isolated IL-1B specific antigen binding protein of
claim 1, comprising a heavy chain and/or a light chain, in

which the heavy chain comprises or consists of an amino
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acid sequence selected from SEQ ID NO:1 or SEQ ID NO: 2
14 and in which the light chain comprises or consists o
amino acid sequence sgelected from SEQ ID NO:3 or SEQ ZD NO:
4, 15 or 16.

. The isolated IL-1B specific antigen binding /protein of
claim 1, wherein said Kabat residues 88-96 of AEQ ID NO: 4,
15 or 16 are selected from residues consistifig of the group
selected from amino acids 1-9 of SEQ I

NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 or

NO: 9, SEQ ID
Q ID NO: 13.

. The isolated, IL-1B specific antigén binding protein as

claimed in any one of the preceding claims, wherein the
IL-1p is human, murine or simian fL—lB.

. The isolated antigen binding protein of any one of the
preceding claims, comprisifg a heavy chain and/or a light
chain, in which the heavy chain comprises or consists of an
amino acid sequence selécted from SEQ ID NO:1 or SEQ ID NO:

2 or 14 and in which/the light chain comprises or consists

preceding ! wherein said isolated antigen binding

whepéin the IL-1f is human, murine or simian IL-18.

‘“he-isolated, IL-1p specific antigen binding protein of any

one of the preceding claims, wherein the isolated, IL-1B

specific antigen binding protein neutralizes human IL-1pB.
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9. The isolated, IL-1p specific antigen binding protein of a

.._‘]_B

specific antigen binding protein neutralizes murine IL-/1p.

one of the preceding claims, wherein the isolated, I

10. The isolated antigen binding protein of any fpreceding
claim, comprising or consisting of:
(1) a heavy chain sequence of SEQ ID NO:1/and a light
chain encoded by the nucleotide sequ

NO:3; or

(ii) a heavy chain sequence of SEQ ID/NC:2 or 14 and a
light chain encoded by the nucleofide sequence of SEQ

ID NO:4, 15 or 16.

11. The isolated IL-18 specific /antigen binding protein of

any one of the preceding aims, wherein said Kabat
residues 88-96 of SEQ ID NO: /4, 15 or 16 are selected from
residues consisting of the Agroup selected from amino acids
1-9 of SEQ ID ¢, SEQ ID , SEQ ID 11, SEQ ID 12 oxr SEQ ID

NO: 13.

12. The isolated aptigen binding protein of any one of the

preceding claims, #herein said protein is an antibody.
13. The isolated antigen binding protein of claim 12,
wherein said antibody is monoclonal, polyclonal,
bispecific/ multispecific or heteroconjugate.
14. e isolated antigen binding protein of claim 12 or

herein said antibody is fully human.

The isolated antigen binding protein of any one of
claims 12-14, wherein said antibody is of the subtype IgGl,
of the subtype IgG2, of the subtype IgG4, or of the subtype
IgG3
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1l6.

17.

18.

19.

20.

21.

The isoclated antigen binding protein of any one of
claims 1-15, wherein said protein is a single variafle
domain, a domain antibody, an antigen binding fragmen an
immunologically effective fragment, a single chain/Fv, a

diabody or a tetravalent bispecific antibody (Tandab

The isolated antigen binding protein of claim 16,
wherein said fragment comprises or consists (i) a heavy
chain sequence of SEQ ID NO: 1 and a lighy{ chain sequence
of SEQ ID NOC:3; or (ii) a heavy chain séquence of SEQ ID
NO:2 or 14 and a light chain sequence o"SEQ ID NO:4, 15 or
16.

The isolated antigen binding/protein of any preceding

claim, wherein the protein is redombinant.

The isolated antigen bjnding protein of any one of the
preceding claims, whereiw’ said binding protein further
comprises an agent selecfed from the group consisting of an
immunoadhesion molecuv?, an imaging agent, a therapeutic

agent, and a cytotoxit agent.

The binding,?rotein of claim 19, wherein said agent is
an imaging agfft selected from the group consisting of a
radiolabel, enzyme, a fluorescent label, a luminescent
label, a ‘?ioluminescent label, a magnetic label, and

biotin.

lfhe binding protein of claim 19, wherein said agent is
a ,‘érapeutic or cytotoxic agent selected from the group
Cahsisting of an anti-metabolite, an alkylating agent, an
antibiotic, a growth factor, a cytokine, an anti-angiogenic
agent, an anti-mitotic agent, an anthracycline, toxin and

an apoptotic agent.

39




22,

23.

24.

25.

26.

27.

The isolated antigen binding protein of any one of the
preceding claims, for use in treating cancer,
inflammatory disease or an autoimmune disease selected from
the group consisting of arthritis, inflammatory /bowel
disease, Crohn's disease, rheumatoid arthritis,/ gout,
diabetes, uveitis, cryopyrin-associated periodic,éyndromes

and inflammatory acne.

Use of the isolated antigen binding pr-‘ein of any one
of claims 1 to 22, in the preparation of /a medicament for
the treatment of cancer, an inflammatéry disease or an
autoimmune disease selected from the\ group consisting of
arthritie, inflammatory bowel dis:#se, Crohn's disease,
rheumatoid arthritis, gout, diabetes, uveitig, cryopyrin-

associated periodic syndromes and inflammatory acne.

A composition comprisiyg the antigen binding protein
of any one of claims l.'to 22 and a pharmaceutically

acceptable carrier.

The composition/of claim 24, further comprising one or

more therapeutic agénts.

£d cell line producing the antigen binding
protein of & - one of claims 1 to 22.
An Asolated nucleic acids encoding polypeptide with
amino &cid sequences comprising or consisting of sequences

selecfed from SEQ ID NO: 1 or SEQ ID NO:2 or 14, or
fr éZ;nts thereof.

An isolated nucleic acids encoding polypeptide with
amino acid sequenceg comprising or consisting of sequences
selected from SEQ ID NO:3 or S8EQ ID NOC:4, 15 or 16, or

fragments thereof.

40




29.

30.

31.

32.

33.

34.

35,

An isolated nucleic acid molecule according to claim
27 or 28, in which the fragment comprises or consists
nucleotide seguence encoding polypeptide with aming/ acid
sequences having an identity of at least 70% to/SEQ ID

NO:1, 2, 14, 3, 4, 15 or 16.

An isolated nucleic acid molecule according to claim
27 or 28, in which the fragment comprises consists of a
nucleotide sequence encoding polypeptide/ with amino acid
sequences having an identity of at 1leést 80% to SEQ ID

NO:1, 2, 14, 3, 4, 15 oxr 16.

An isolated nucleic acid molgcule according to claim
27 or 28, in which the fragment £fomprises or consists of a
nucleotide sequence encoding polypeptide with amino acid
sequences having an identity of at least 90% to SEQ ID

NO:1, 2, 14, 2, 4, 15 or 16/

A wvector comprising the nucleic acid molecule
according to claim 27/ or 28
A  vector omprising the nucleic acid molecule

according to cl

B veftor comprising the nucleic acid molecule

according’/ to claim 30.

vector comprising the nucleic acid wmolecule

accgrding to claim 31.
A vector of any one of claims 32 to 35, wherein the

vector comprises an expression control sequence operably

linked to said nucleic acid molecule.
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37. A host cell comprising the nucleic acid melecule

according to any one of claims 27 to 29.

38. A host cell comprising the vector of any one of

32 to 36.

39. A method of producing an antigen binding prybtein of
any one of claims 1-22, comprising culturing tHe host cell
according to claim 37 or 38 under suitable cgnditions and

recovering said protein therefrom.
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Claims

1. An isolated IL-1B specific antigen binding protein

comprises the following binding units:

(1) a binding unit L1 comprising Kabat residues 24-33 of

SEQ ID NO: 15 or 16;

(ii) a binding unit L2 comprising Kabat residues 49-55 of
SEQ ID NO: 15 or 16;

(11i) a binding unit L3 comprising Kabat residues 88-96
of SEQ ID NO: 15 or 16;

(iv) a binding unit H1 comprising Kabat residues 31-35 of
SEQ ID NO: 14;

(v) a binding unit H2 comprising Kabat residues 50-65 of
SEQ ID NO: 14; and

(vi) a binding unit H3 comprising Kabat residues 98-108

of SEQ ID NO: 14.

. The isolated TIL-1B specific antigen binding protein of
claim 1, comprising a heavy chain and/or a light chain, in
which the heavy chain comprises or consists of an amino
acid sequence of SEQ ID NO: 14 and in which the light chain
comprises or consists of an amino acid sequence of SEQ ID

NO: 15 or 16.

. The isolated IL-1B specific antigen binding protein of
claim 1, wherein said Kabat residues 88-96 of SEQ ID NO: 15
or 16 are selected from residues consisting of the group
selected from amino acids 1-9 of SEQ ID NO: 9, SEQ ID
NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 or SEQ ID NO: 13.

. The isolated, IL-1p specific antigen binding protein as
claimed in any one of the preceding claims, wherein the

IL-1B is human, murine or simian IL-1(B.

. The isolated antigen binding protein of any one of the

preceding claims, comprising a heavy chain and/or a light
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10.

11.

12.

chain, in which the heavy chain comprises or consists of an
amino acid sequence of SEQ ID NO: 14 and in which the light
chain comprises or consists of an amino acid sequence of

SEQ ID NO: 4, 15 or 16.

. The isolated antigen binding protein of any one of the

preceding claims, wherein said isolated antigen binding

protein specifically binds to IL-1B.

. The isolated antigen binding protein as claimed in claim 6,

wherein the IL-1f is human, murine or simian IL-1R.

. The isolated, IL-1p specific antigen binding protein of any

one of the preceding claims, wherein the isolated, IL-1p

specific antigen binding protein neutralizes human IL-1RB.

. The isolated, IL-1f specific antigen binding protein of any

one of the preceding claims, wherein the isolated, IL-18

specific antigen binding protein neutralizes murine IL-183.

The isolated antigen binding protein of any preceding
claim, comprising or consisting of:

a heavy chain sequence of SEQ ID NO: 14 and a light

chain encoded by the nucleotide sequence of SEQ ID

NO:4, 15 or 16.

The isolated IL-1fB specific antigen binding protein of
any one of the preceding claims, wherein said Kabat
residues 88-96 of SEQ ID NO: 4, 15 or 16 are selected from
residues consisting of the group selected from amino acids
1-9 of SEQ ID 9, SEQ ID 10, SEQ ID 11, SEQ ID 12 or SEQ ID
NO: 13.

The isolated antigen binding protein of any one of the

preceding claims, wherein said protein is an antibody.
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13.

14.

15.

1le.

17.

18.

19.

20.

The isolated antigen binding protein of claim 12,
wherein said antibody is monoclonal, polyclonal,

bispecific, multispecific or heteroconjugate.

The isolated antigen binding protein of claim 12 or

11, wherein said antibody is fully human.

The isolated antigen binding protein of any one of
claims 12-14, wherein said antibody is of the subtype IgGl,
of the subtype IgG2, of the subtype IgG4, or of the subtype
IgG3

The isolated antigen binding protein of any one of
claims 1-15, wherein said protein 1is a single wvariable
domain, a domain antibody, an antigen binding fragment, an
immunologically effective fragment, a single chain Fv, a

diabody or a tetravalent bispecific antibody (Tandab).

The isolated antigen binding protein of claim 16,
wherein said fragment comprises or consists of a heavy
chain sequence of SEQ ID NO: 14 and a light chain sequence

of SEQ ID NO:4, 15 or 16.

The isolated antigen binding protein of any preceding

claim, wherein the protein is recombinant.

The isolated antigen binding protein of any one of the
preceding claims, wherein said binding protein further
comprises an agent selected from the group consisting of an
immunoadhesion molecule, an imaging agent, a therapeutic

agent, and a cytotoxic agent.

The binding protein of claim 19, wherein said agent is

an imaging agent selected from the group consisting of a
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21.

22.

23.

24.

25.

radiolabel, an enzyme, a fluorescent label, a luminescent
label, a bioluminescent label, a magnetic label, and

biotin.

The binding protein of claim 19, wherein said agent is
a therapeutic or cytotoxic agent selected from the group
congisting of an anti-metabolite, an alkylating agent, an
antibiotic, a growth factor, a cytokine, an anti-angiogenic
agent, an anti-mitotic agent, an anthracycline, toxin and

an apoptotic agent.

The isolated antigen binding protein of any one of the
preceding claims, for use in treating cancer, an
inflammatory disease or an autoimmune disease selected from
the group consisting of arthritis, inflammatory bowel
disease, Crohn's disease, rheumatoid arthritis, gout,
diabetes, uveitis, cryopyrin-associated periodic syndromes

and inflammatory acne.

Use of the isolated antigen binding protein of any one
of claims 1 to 22, in the preparation of a medicament for
the treatment of cancer, an inflammatory disease or an
autoimmune disease selected from the group consisting of
arthritis, inflammatory bowel disease, Crohn's disease,
rheumatoid arthritis, gout, diabetes, uveitis, cryopyrin-

associated periodic syndromes and inflammatory acne.
A composition comprising the antigen binding protein
of any one of claims 1 to 22 and a pharmaceutically

acceptable carrier.

The composition of claim 24, further comprising one or

more therapeutic agents.
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26.

27.

28.

29.

30.

31.

32.

33.

An isolated cell line producing the antigen binding

protein of any one of claims 1 to 22.

An isolated nucleic acids encoding polypeptide with
amino acid sequences comprising or consisting of sequences

SEQ ID NO: 14, or fragments thereof.

An isolated nucleic acids encoding polypeptide with
amino acid sequences comprising or consisting of sequences

selected from SEQ ID NO:4, 15 or 16, or fragments thereof.

An isolated nucleic acid molecule according to claim
27 or 28, in which the fragment comprises or consists of a
nucleotide sequence encoding polypeptide with amino acid
sequences having an identity of at least 70% to SEQ ID NO:
14, 4, 15 or 16.

An isolated nucleic acid molecule according to claim
27 or 28, in which the fragment comprises or consists of a
nucleotide sequence encoding polypeptide with amino acid
sequences having an identity of at least 80% to SEQ ID NO:
14, 4, 15 or 16.

An isolated nucleic acid molecule according to claim
27 or 28, in which the fragment comprises or consists of a
nucleotide sequence encoding polypeptide with amino acid
sequences having an identity of at least 90% to SEQ ID NO:
14/ 4, 15 or 16.

A  vector comprising the nucleic acid molecule

according to claim 27, or 28.

A vector comprising the nucleic acid molecule

according to claim 29.
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34.

35.

36.

37.

38.

39.

A vector comprising the nucleic acid molecule

according to claim 30.

A vector comprising the nucleic acid molecule

according to claim 31.

A vector of any one of claims 32 to 35, wherein the
vector comprises an expression control sequence operably

linked to saild nucleic acid molecule.

A host cell comprising the nucleic acid molecule

according to any one of claims 27 to 29.

A host cell comprising the vector of any one of claims
32 to 36.
A method of producing an antigen binding protein of

any one of claims 1-22, comprising culturing the host cell
according to claim 37 or 38 under suitable conditions and

recovering said protein therefrom.
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