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CLAIMS

What is claimed is;

A humanized antibody that specifically binds an EC] domain of a
mammalian Cadherin-11 protein and antagonizes said mammalian Cadherin-
11 protein, comprising an antibody variable heavy chain region comprising
an amino acid sequence selected from the group consisting of SEQ ID
NO:61, SEQ ID NO:63, SEQ ID NO:65, SEQ ID NO:67 and SEQ ID

TheYQumanized antibody of Claim 1, wherein the antibody inhibits one or
more Qadherin-~11-mediated activities selected from the group consisting of
binding &f the mammalian Cadberin-11 protein to one or more other
Cadherin-

Cadherin-11 Rrotein, induction of enzyme expression, induction of cytokine

proteins, aggregation of cells that express the mammalian

expression, ind¥ction of growth factor expression, migration of cells

expressing the mammalian Cadherin-11 protein and destruction of cartilage.

The humanized antibydy of Claim 1, wherein the antibody variable heavy

chain region comprises\SEQ 1D NO:69,

The humanized antibody ¢{ Claim 1, wherein the antibody comprises an
antibody variable light chainkegion comprising an amino acid sequence
selected from the group consistng of SEQ [D NO:71, SEQ ID NO:73, and

SEQ 1D NO:75.

The humanized antibody of Claim 4 \wherein the antibody variable heavy

chain region comprises SEQ ID NO:6N\and the antibody variable light chain

The humanized antibody of Claim 4, wherei\the antibody variable heavy
chain region comprises SEQ 1D NO:61 and th\antibody variable light chain
region comprises SEQ ID NO:73.
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The humanized antibody of Claim 4, wherein the antibody variable heavy

chain region comprises SEQ ID NO:61 and the antibody variable light chain

region comprises SEQ ID NO:75.

The humanized antibody of Claim 4, wherein the antibody variable heavy
chain region comprises SEQ ID NO:63 and the antibody variable light chain
gion comprises SEQ ID NO:71.

TheNumanized antibody of Claim 4, wherein the antibody variable heavy

chain Negion comprises SEQ ID NO:63 and antibody variable light chain

chain region comprise

region comprises SEQ I

The Iumanized antibody of (Yaim 4, wherein the antibody variable heavy
chain region comprises SEQ 0:65 and the antibody variable light chain

region comprises SEQ 1D NO:73.

The humanized antibody of Claim 4, Yhercin the antibody variable heavy
chain region comprises SEQ ID NO:65 \nd the antibody variable light chain
region comprises SEQ 1D NO:75.

The humanized antibody of Claim 4, wherein¥e antibody variable heavy
chain region comprises SEQ ID NO:67 and the agtibody variable light chain
region comprises SEQ 1D NO:71,

The humanized antibody of Claim 4, wherein the aniidgdy variable heavy
chain region comprises SEQ 1D NO:67 and the antibody¥ariable light chain

region comprises SEQ ID NO:73.



WO 2012/009631 PCT/US2011/044172

~77=

16.  The humanized antibody of Claim 4, wherein the antibody variable heavy
chain region comprises SEQ ID NQ:67 and the antibody variable light chain
region comprises SEQ 1D NQ:75.

17.\  The humanized antibody of Claim 4, wherein the antibody variable light
5 chain region comprises SEQ ID NO:71.

18. e humanized antibody of Claim 4, wherein the antibody variable heavy
chalp region comprises SEQ ID NO:69 and the antibody variable light chain
regio, comprises SEQ ID NO:73.

19.  The humynized antibody of Claim 4, wherein the antibody variable heavy
10 chain regiok comprises SEQ ID NO:69 and the antibody variable light chain
region comprises SEQ ID NO:75.

20.  The humanized agtibody of Claim 1, wherein the antibody binds an epitope
that is present in SKQ ID NO:3.

21.  The humanized antiboYy of Claim 1, wherein the antibody binds an epitope

15 that is present in SEQ TIANO:10.

22, The humanized antibody of\Claim 1, wherein the antibody binds an epitope
that comprises SEQ ID NO:1

23.  The humanijzed antibody of Clairk 1, wherein the antibody is a whole
antibody.

20 24,  The humanized antibody of Claim 1, wherein the antibody is an antibody

fragment.

25.  The humanized antibody of Claim 24, wher&n the antibody fragment is
selected from the group consisting of an Fab, 2 Fab’, an F(ab’); and an

scFv,

25 26. A humanized antibody that specifically binds an EC\ domain of a

mammalian Cadherin-11 protein and antagonizes said
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11 protein, comprising an antibody variable heavy chain region comprising”
SEQ ID NO:69 and an antibody variable light chain region comprising SEQ
ID NO:71.

27\  The humanized antibody of Claim 26, wherein the antibody inhibits one or
5 more Cadherin-11-mediated activities selected from the group consisting of
inding of the mammalian Cadherin-11 protein to one or more other
dherin-~11 proteins, aggregation of cells that express the mammalian
Caderin-11 protein, induction of enzyme expression, induction of cytokine
expreNion, induction of growth factor expression, migration of cells

10 expressig the mammalian Cadherin-11 protein and destruction of cartilage.

28.  The human¥gzed antibody of Claim 26, wherein the antibody is a whole
antibody.

29.  The humanized 2gtibody of Claim 26, wherein the antibody is an antibody

fragment.

15 30.  The humanized antibody of Claim 29, wherein the antibody fragment is
selected from the group dpnsisting of an Fab, an Fab’, an F(ab*); and an

scFv.

31. A pharmaceutical compositiot\comprising a humanized antibody that
specifically binds an ECI domaiy of a mammalian Cadherin-11 protein and
20 antagonizes said mammalian CadiXrin-11 protein, and a pharmaceutically-
acceptable carrier, wherein the antibddy comprises an antibody variable
heavy chain region comprising SEQ IINNO:69 and antagonizes said

mammalian Cadherin-11 protein.

32.  The pharmaceutical composition of Claim 3\, wherein the antibody
25 comprises an antibody variable light chain reghn comprising SEQ ID

NO:71,

33.  The pharmaceutical composition of Claim 31, wherd§n the antibody inhibits

aggregation of cells that express said mammalian CadNgrin-11.
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34. The pharmaceutical composition of Claim 31 , wherein the antibody is a whole

modifying aiXi-rheumatic drug.

37. The pharmacgutical composition of Claim 36, wherein the disease-modifying anti-

rheumatic drug is t\ethotrexate.

38. The pharmaceutica\ composition of Claim 31, further comprising an anti-

inflammatory agent.

39. The pharmaceutical comyosition of Claim 38, wlerein the anti-inflammatory

agent is an NSA1D or a steroi

40. An isolated nucleic acid encodlpg the humanized antibody of Claim 1.

41. The isolated nucleic acid of Claim\¢0, wherein said nucleic acid is present in a

vector.

42, An isolated cell expressing the humanizéy antibody of Claim 1.

43. A humanized antibody that specifically bindy an EC 1 domain of a mammalian

Cadherin- 1 1 protein for use in the treatment of a Xadherin-1 1 -mediated disorder in
a mammalian subject, wherein the antibody comprisdg an antibody variable heavy
chain region comprising SEQ ID NQ:69 and antagonizks said mammalian Cadherin-1

1 protein.

44, The antibody of claim 43, wherein aggregation of cells t

mammalian Cadherin-1 1 protein is inhibited in one or more jo)ts of said subject.

45. The antibody of claim 43, wherein the antibody comprises an ajtibody variable

light chain region comprising SEQ ID NQ:71.
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46. The antibody of claim 43, wherein the antibody is a whole antibody.
4Y. The antibody of claim 43, wherein the antibody is an antibody fragment.

48. Txe antibody of claim 43, wherein the Cadherin-1 1 -mediated disorder is selected

from thd group consisting of an inflammatory disorder, a fibrosis, and a cancer.

49. The antNody of claim 43, wherein the Cadherin-1 1 -mediated disorder is an
inflammatory Ypint disorder selected from the group consisting of rheumatoid arthritis,
psoriatic arthritiyy Reiter's syndrome, ankylosing spondylitis, juvenile chronic arthritis,
chronic Lyme dise€se and joint arthritis associated with systemic Iupus

erythrematosus.

50. The antibody of Claitg 43, for use in the treatment of a Caherin-11-mediated

disorder inn a human.

51. The antibody of Claim 43, Nr use in the treatment of a Caherin-11-mediated

disorder in a mammalian subject, \wherein the antibody is administered systemically to

said subject.

52. The antibody of Claim 43, for use it\the treatment of a Caherin-11-mediated

disorder in a mammalian subject, wherein\he antibody is administered intravenously

to said subject.

53. The antibody of Claim 43, for use in the treaknent of a Caherin-11-mediated
disorder in a mammalian subject, wherein the antibgdy is administered by direct

injection into a joint of said subject.

54. The antibody of claim 43, wherein the antibody inhibys migration, adhesion,
invasion into cartilage, or intercellular signaling of cells tha\express said mammalian

Cadherin-11 protein in one or more joints of said subject.

55. The antibody of claim 43, wherein the antibody inhibits inducNon of expression or
activity of an enzyme selected from the group consisting of a collaghpase, a serine
protease, and a matrix metalloproteinase in cells that express said mar

Cadherin-1 1 protein in one or more joints of said subject.
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. The antibody of claim 43, wherein the antibody inhibits induction of expression or
actity of a cytokine or growth factor selected from the group consisting of a IL-6,
IL-8, R ANKL and TRANCE in cells that express said mammalian Cadherin-1 1

protein iy one or more joints of said subject.

57. The antigody of Claim 43, for use in the treatment of a Caherin-11-mediated
disorder in a mgmmalian subject. wherein the antibody is administered to said subject
in combination Wth at Jeast one agent selected from the group consisting of a disease-

modifying anti-rhe§matic drug and an anti-inflammatory agent.

58. Use of a humanizedantibody for the treatment of a Cadherin-1 1 -mediated
disorder in 2 mammaliangubject in need thereof, wherein the antibody specifically
binds an ECI domain of a mgmmalian Cadherin-1 I protein and comprises an

antibody variable heavy chaitNregion comprising SEQ ID NO:69.

59. The use of Claim 58, whereing{he Cadherin-1 1-mediated disorder is an

inflammatory disorder.

60. The use of Claim 59, wherein the in{lammatory disorder is an inflammatory joint

disorder.

61 . The use of Claim 60, wherein the inflami\atory joint disorder is rtheumatoid
arthritis.

62. The use of Claim 58, wherein the Cadherin-11-1Nediated disorder is fibrosis.

63. The use of Claim 58, wherein the Cadherin-1 1-med\ated disorder is cancer.

64. Use of a humanized antibody in the manufacture of a mddicament for the
treatment of a Cadherin-1 1 -mediated disorder in a mammalidy subject, wherein the
antibody specifically binds an EC 1 domain of a mammalian Cadperin- 1 1 protein,
comprises an antibody variable heavy chain region comprising SEQ ID NO:69 and

antagonizes said mammalian Cadherin-1 1 protein.

65. The use of claim 64, wherein aggregation of cells that express said mfgnmalian

Cadherin-1 1 protein is inhibited in one or more joints of said subject.
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. The use of claim 64, wherein the antibody comprises an antibody variable light

chqn region comprising SEQ ID NO:71.
67. Th\use of claim 64, wherein the antibody is a whole antibody.

68. The us\ of claim 64, wherein the antibody is an antibody fragment.

70. The use of claim\¢4, wherein the Cadherin-1 1 -mediated disorder is an
inflammatory joint disgder selected from the group consisting of theumatoid arthritis,
psoriatic arthritis, Reiter'\syndrome, ankylosing spondylitis, juvenile chronic arthritis,
chronic Lyme disease and j\int arthritis associated with systemic lupus

erythrematosus,

71. The use of claim 64, wherein Xhe antibody inhibits migration, adhesion, invasion
into cartilage, or intercellular signal\ng of cells that express said mammalian

Cadherin-11 protein in one or more j

72. The use of claim 64, wherein the antiBpdy inhibits induction of expression or

activity of an enzyme selected from the grotp consisting of a collagenase, a serine

protease, and a matrix metalloproteinase in ceNs that express said mammalian

Cadherin-1 1 protein in one or more joints of sa1y subject.

73. The use of claim 64, wherein the antibody inhibig induction of expression or

activity of a cytokine or growth factor selected from th§ group consisting of a IL-6,
IL-8, RANKL and TRANCE in cells that express said mq§nmalian Cadherin-1 1

protein in one or more joints of said subject.
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CLAIMS

What is claimed is:

1.

A humanized antibody that specifically binds an EC1 domain of a mammalian Cadherin-11
protein and antagonizes said mammalian Cadherin-11 protein, comprising an antibody variable
heavy chain region comprising an amino acid sequence selected from the group consisting of
SEQ ID NO:61, SEQ ID NO:63, SEQ ID NO:65, SEQ ID NO:67 and SEQ ID NO:69, and an
antibody variable light chain region comprising an amino acid sequence selected from the group

consisting of SEQ ID NO:71, SEQ ID NQ:73, and SEQ ID NO:75.

The humanized antibody of Claim-1, wherein the antibody inhibits one or more Cadherin-11-
mediated activities selected from the group consisting of binding of the mammalian Cadherin-11
protein to one or more other Cadherin-11 proteins, aggregation of cells that express the
mammalian Cadherin-11 protein, induction of enzyme expression, induction of cytokine
expression, induction of growth factor expression, migration of cells expressing the mammalian

Cadherin-11 protein and destruction of cartilage.

The humanized antibody of Claim I, wherein the antibody variable heavy chain region comprises

SEQ ID NO:69.

The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NQ:61 and the antibody variable light chain region comprises SEQ 1D
NO:71.

The humanized antibody of Claim 1, wherein the antibody variable heavy chain region

~ comprises SEQ ID NO:61 and the antibody variable light chain region comprises SEQ ID

NO:73.

The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NO:61 and the antibody variable light chain region comprises SEQ ID
NO:75.

The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NO:63 and the antibody variable light chain region comprises SEQ ID
NO:71.
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8. The humanized antibody of Claim 1, wherein the antibody variable heavy chain region

comprises SEQ ID NO:63 and antibody variable light chain region comprises SEQ ID NO:73.

9. The humanized antibody of Claim I, wherein the antibody variable heavy chain region
comprises SEQ ID NO:63 and the antibody variable light chain region comprises SEQ ID
NO:75.

10.  The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NO:65 and the antibody variable light chain region comprises SEQ ID
NO:71.

11.  The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NO:65 and the antibody variable light chain region comprises SEQ ID
NO:73.

12. The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NO:65 and the antibody variable light chain region comprises SEQ ID
NO:75.

13. The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NO:67 and the antibody variable light chain region comprises SEQ ID
NO:71.

14.  The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NO:67 and the antibody variable light chain region comprises SEQ ID
...... -—— NO:73.

15.  The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NO:67 and the antibody variable light chain region comprises SEQ ID
NO:75.

16.  The humanized antibody of Claim 1, wherein the antibody variable light chain region comprises

SEQ ID NO:71.
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The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NO:69 and the antibody variable light chain region comprises SEQ ID
NO:73.

The humanized antibody of Claim 1, wherein the antibody variable heavy chain region
comprises SEQ ID NO:69 and the antibody variable light chain region comprises SEQ ID
NO:75.

The humanized antibody of Claim 1, wherein the antibody binds an epitope that is present in

SEQ ID NO:3.

The humanized antibody of Claim 1, wherein the antibody binds an epitope that is present in

SEQ ID NO:10.

The humanized antibody of Claim 1, wherein the antibody binds an epitope that is present in

SEQ ID NO:11.
The humanized antibody of Claim 1, wherein the antibody is a whole antibody.
The humanized antibody of Claim 1, wherein the antibody is an antibody fragment.

The humanized antibody of Claim 23, wherein the antibody fragment is selected from the group

consisting of an Fab, an Fab’, an F(ab’), and an scFv.

A humanized antibody that specifically binds an EC1 domain of a mammalian Cadherin-11
protein and antagonizes said mammalian Cadherin-11 protein, comprising an antibody variable
heavy chain region comprising SEQ ID NO:69 and an antibody variable light chain region
comprising SEQ ID NO:71.

The humanized antibody of Claim 25, wherein the antibody inhibits one or more Cadherin-11-
mediated activities selected from the group consisting of binding of the mammalian Cadherin-11
protein to one or more other Cadherin-11 proteins, aggregation of cells that express the
mammalian Cadherin-11 protein, induction of enzyme expression, induction of cytokine
expression, induction of growth factor expression, migration of cells expressing the mammalian

Cadherin-11 protein and destruction of cartilage
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The humanized antibody of Claim 25, wherein the antibody is a whole antibody.
The humanized antibody of Claim 25, wherein the antibody is an antibody fragment.

The humanized antibody of Claim 28, wherein the antibody fragment is selected from the group

consisting of an Fab, an Fab’, an F(ab’), and an scFv.

A pharmaceutical composition comprising a humanized antibody that specifically binds an EC1
domain of a mammalian Cadherin-11 protein and antagonizes said mammalian Cadherin-11
protein, and a pharmaceutically-acceptable carrier, wherein the antibody comprises an antibody
variable heavy chain region comprising SEQ ID NO:69 and an antibody variable light chain

region comprising SEQ 1D NO:71, and antagonizes said mammalian Cadherin-11 protein.

The pharmaceutical composition of Claim 30, wherein the antibody inhibits aggregation of cells

that express said mammalian Cadherin-11.

The pharmaceutical composition of Claim 30, wherein the antibody is a whole antibody.
The pharmaceutical composition of Claim 30, wherein the antibody is an antibody fragment,

The pharmaceutical composition of Claim 30, further comprising a disease-modifying anti-

rheumatic drug.

The pharmaceutical composition of Claim 34, wherein the disease-modifying anti-rheumatic
drug is methotrexate. !

The pharmaceutical composition of Claim 30, further comprising an anti-inflammatory agent.

The pharmaceutical composition of Claim 36, wherein the anti-inflammatory agent is an NSAID
or a steroid.

An isolated nucleic acid encoding the humanized antibody of Claim 1.
The 1solated nucleic acid of Claim 38, wherein said nucleic acid is present in a vector.
An isolated cell expressing the humanized antibody of Claim 1.

A humanized antibody that specifically binds an EC1 domain of a mammalian Cadherin-11
protein for use in the treatment of a Cadherin-11-mediated disorder in a mammalian subject,
wherein the antibody comprises an antibody variable heavy chain region comprising SEQ ID
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NO:69 and an antibody variable light chain region comprising SEQ ID NO:71, and antagonizes
said mammalian Cadherin-11 protein.

The antibody of Claim 41, wherein aggregation of cells that express said mammalian Cadherin-
11 protein is inhibited in one or more joints of said subject.

The antibody of claim 41, wherein the antibody is a whole antibody.
The antibody of claim 41, wherein the antibody is an antibody fragment.

The antibody of claim 41, wherein the Cadherin-1 1 -mediated disorder is selected from the

group consisting of an inflammatory disorder, a fibrosis, and a cancer.

The antibody of claim 41, wherein the Cadherin-1 1 -mediated disorder is an inflammatory joint
disorder selected from the group consisting of rheumatoid arthritis, psoriatic arthritis, Reiter's
syndrome, ankylosing spondylitis, juvenile chronic arthritis, chronic Lyme disease and joint

arthritis associated with systemic lupus erythrematosus.

The antibody of Claim 41, for use in the treatment of a Caherin-11- mediated disorder in a

human.

The antibody of Claim 41, for use in the treatment of a Caherin-11- mediated disorder in a

mammalian subject, wherein the antibody is administered systematically to said subject.

The antibody of Claim 41, for use in the treatment of a Caherin-11-mediated disorder in a

mammalian subject, wherein the antibody is administered intravenously to said subject.

The antibody of Claim 41, for use in the treatment of a Caherin-11-mediated disorder in a
mammalian subject, wherein the antibody is administered by direct injection into a joint of said

subject.

The antibody of claim 41, wherein the antibody inhibits migration, adhesion, invasion into
cartilage, or intercellular signaling of cells that express said mammalian Cadherin-11 protein in

one or more joints of said subject.

The antibody of claim 41, wherein the antibody inhibits induction of expression or activity of an

enzyme selected from the group consisting of a collagenase, a serine protease, and a matrix
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metalloproteinase in cells that express said mammalian Cadherin-1 1 protein in one or more

joints of said subject.

The antibody of claim 41, wherein the antibody inhibits induction of expression or activity of a
cytokine or growth factor selected from the group consisting of a IL-6, IL-8, RANKL and
TRANCE in cells that express said mammalian Cadherin-1 1 protein in one or more joints of

said subject.

The antibody of Claim 41, for use in the treatment of a Caherin-11-mediated disorder in a2
mammalian subject, wherein the antibody is administered to said subject in combination with at
least one agent selected from the group consisting of a disease-modifying anti-rheumatic drug

and an anti-inflammatory agent.

Use of a humanized antibody for the treatment of a Cadherin-11-mediated disorder in a
mamimalian subject in need thereof, wherein the antibody specifically binds an EC1 domain of a
mammalian Cadherin-11 protein and comprises an antibody variable heavy chain region
comprising SEQ ID NO:69 and an antibody variable light chain region comprising SEQ ID
NO:71.64

The use of Claim 55, wherein the Cadherin-1 1-mediated disorder is an inflammatory disorder.
The use of Claim 56, wherein the inflammatory disorder is an inflammatory joint disorder.
The use of Claim 57, wherein the inflammatory joint disorder is rheumatoid arthritis.

The use of Claim 55, wherein the Cadherin-11-mediated disorder is fibrosis.

The use of Claim 55, wherein the Cadherin-1 1-mediated disorder is cancer.

Use of a humanized antibody in the manufacture of a medicament for the treatment of a
Cadherin-11-mediated disorder in a mammalian subject, wherein the antibody specifically binds
an EC 1 domain of a mammalian Cadherin-11 protein, comprises an antibody variable heavy
chain region comprising SEQ ID NO:69 and an antibody variable light chain region comprising

SEQ ID NO:71, and antagonizes said mammalian Cadherin-11 protein.
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The use of claim 61, wherein aggregation of cells that express said mammalian Cadherin-1 1

protein is inhibited in one or more joints of said subject.
The use of claim 61, wherein the antibody is a whole antibody.
The use of claim 61, wherein the antibody is an antibody fragment.

The use of claim 61, wherein the Cadherin-1 1 -mediated disorder is selected from the group

consisting of an inflammatory disorder, a fibrosis, and a cancer.

The use of claim 61, wherein the Cadherin-1 1 -mediated disorder is an inflammatory joint
disorder selected from the group consisting of rheumatoid arthritis, psoriatic arthritis, Reiter's
syndrome, ankylosing spondylitis, juvenile chronic arthritis, chronic Lyme disease and joint

arthritis associated with systemic lupus erythrematosus.

The use of claim 61, wherein the antibody inhibits migration, adhesion, invasion into cartilage,
or intercellular signaling of cells that express said mammalian Cadherin-11 protein in one or

more joints of said subject.

The use of claim 61, wherein the antibody inhibits induction of expression or activity of an
enzyme selected from the group consisting of a collagenase, a serine protease, and a matrix
metalloproteinase in cells that express said mammalian Cadherin-1 1 protein in one or more

joints of said subject.

The use of claim 61, wherein the antibody inhibits induction of expression or activity of a
cytokine or growth factor selected from the group consisting of a IL-6, IL-8, RANKL and
TRANCE in cells that express said mammalian Cadherin-1 1 protein in one or more joints of

said subject.




