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located in helices A and C (Deller et al. Structure 8(8): 863-874, 2000; Liu et al.
Int. J. Mol Med. 23: 161-172, 2009). Sitc III, the epitope responsible for OSM
interaction with OSMR and LIFRa, is believed to be largely defined by
residues located in helix D (Deller et al. Structure 8(8): 863-874, 2000).

Crystallization of the complex was performed by the sitting-drop vapor-
diffusiot\method at 20°C using the Oryx4 protein crystallization robot (Douglas
Instruments), dispensing cqual volumes of 0.2 uL protein complex (10.95
mg/mL) and 0.3 pul reservoir solution. Multiple crystallization screens were
performed. The majority of droplets remained clear, reflecting the high
solubility of the compex. Crystals were obtained from 0.1 M MES pH 6.5, 2.4

M ammonium sulfate an¥ 0.1 M Tris pH 8.5, 3.5 M sodium formate.

Result of Crystal Structure

The OSM residues in comact with H14/L180 Fab constitute the binding
epitope. The antibody residues in cogtact with OSM constitute the binding
paratope. All six CDRs of the two vartable domains are involved in OSM
binding, Residues in contact are given in Fable 13 and shown in Figure 5. The
long CDR-L1, together with the CDRs of theeavy chain variable region H1,
form a valley-like antigen binding site with a sm]l ridge at the bottom (Figure
lley embrace the OSM

four-helix bundle along helices A and C with the bottom ridge binding in

4C, left panel). Upon binding, the two sides of the

between the two helices (Figure 4C, right panel). The antibpdy and antigen
(1225 A2 for Ab

idues at the

binding interface buries 2,514 A2 of solvent accessible surfa
and 1298 A2 for Ag). Although there are a number of charges r
interface, there is no charge-charge pairing, suggesting vdw and H-

the most important roles in antibody and antigen interactions,
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WHAT IS CLATMED:

10. The antibody of claim 9, wherein the L-CDR2 sequence cornprises an amino

An isolated antibody that specifically binds to human OSM protein and
modulates the interaction between human OSM protein and gp130 protein,
comprising a heavy chain complementarity determining region 3 (H-CDR3)
selected from the amino acid sequence of SEQ ID NOS: 20 and 21,

. \Ihe antibody of claim 1, further comprising a heavy chain framework 1

ence, H-CDRI sequence, framework 2 sequence, H-CDR2 sequence,
and t\gmework 3 sequence having the amino acid sequence of SEQ ID NO:

the amino acid sequendg of SEQ 1D NO: 11 at position G120.

The antibody of claim 2, Wierein residues of the human variable light chain

framework are derived from a\yuman Vkappa germline gene.

The antibody of ¢laim 4, wherein We Vkappa germline gene is-an [GKV4

germline gene sequence.

a light chain variable region
S orA; XaisK B, orN; Xais

The antibody of claim 2, further comprisi
comprising SEQ IDNOQ: §, wherein X;is Y
Y, WorF; and X4 is W,

The antibody of claim 6, wherein the L-CDR3 sequ¥ce comprises an amino
acid sequence of SEQ ID NO: 29.

The antibody of claim 7, wherein the L-CIDR3 sequence codprises an amino
acid sequence selected from the group consisting of SEQ ID

45, and 46.

acid sequence selected from the group consisting of SEQ ID NOS: 23-2
and 30-41,

acid sequence selected from the group consisting of SEQ ID NOS: 26 and
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42-44,

11, An isolated antibody that specifically binds te human OSM and modulates
the inferaction between human OSM and human gpl30 protein, comprising
a light chain variable region amino acid sequence selected from the group
consisting of SEQ ID NOS: 49-53 and/or a heavy chain variable region
mino acid sequence selected from the group consisting of SEQ ID NOS; 54

12. The js¥ated antibedy of claim 11, wherein the antibody comprises a light

chain variabMNregion amino acid sequence SEQ ID NO: 55.

{3. The isolated antihgdy of claim 11, wherein the antibody comprises a light
chain variable regionamino acid sequence of SEQ ID NO: 53 and a heavy
chain variable region a¥ino acid sequence SEQ ID NO: 54,

14. The isolated antibody of cINm 11, wherein an antibody paralope contacts
epilope residues of human OSW having the amino acid sequence of SEQ ID
NO: 11 at positions Q16, Q20, ai G120.

15, An isclated antibody according to anWeof claims 1-14, further comprising a
human heavy chain constant region seleMed from the group consisting of
IgAl, IgA2, IgD, IgE, 19G1, IgG2, IgG3, IAG4, and IgM.

16. The isolated anlibody of ¢laim 15, wherein the ¥onslant region comprises a

human IgG isotype.
17. The isolated antibody of claim 16, wherein the isotypeNg IgGl.

18, The isolated antibody of claim 17, wherein the constant reon is mutated fo
render (he antibody non-lytic,

19. The isolated antibody of claim 16, wherein the constant region is Nutated to
enhance the affinity of the antibody to the neonatal receptor (FcRn})
compared Lo an antibody with the wild-lype IgG! consianl domain
sequence.

20. The isolated antibody of claim 19, wherein the consfant region is mutated at
posilions 428 and 434, wherein the numbering is according to (he Kabat EU
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2z,
23. Th

21,

numbering.
The isolated antibody of claim 20, wherein 1he mutations are M428L and
N4348, wherein the numbering is according to the Kabat EUJ numbering,

n antigen binding fragment of any of the antibodies of claims 1-21.

tigen binding fragment of claim 22, wherein said fragment is
seleoted from the group consisting of a Fab, Fab', Fd, F(ab)2, and ScFy.

24, A pharmachgtical composition comprising an isolated antibody or antigen

25.

26.

27.

28,

29,

binding fragniat of the antibody according to any of claims 1-23 and a

phamaceutically Receptable excipient or carrier,

24 for use in the ireatment of a human patient afflicted with a disease or
ation of the inieraction between human OSM protein and human gpl30

The composition of ¢la
disorder responsive to mo

protein.

the disease or disorder is an arthropathy selected from the group
itis, psoriatic arthritis, ankylosing spondylitis, neuropathic
tear arthropathy.

The composition of claim 25, where
consisting of osteoarthritis, theumatoid

arthropathy, reactive arthritis, and rotator ¢

The composition of claim 24 for use in the treatmdgt of a human patient afflicted with a disease or

disorder charactetized by the release of pro-inflammagry cytokines and chemokines by macrophages

and monocytes,

The composition of claim 25, wherein the disease or disorder W selected from the group consisting of
rheumatoid arthritis, juvenile onset arthritis, psoriatic arthritis, a

chronic plague disease, lupus erythematosus, inflammatory lung disedge, idiopathic pulmonary fibrosis,

losing spondylitis, psoriasis,

sepsis, pre-eclampsia, COPD, asthma, and multiple sclerosis,

The composition of claim 25, wherein the disease is fibrotic disease selected the group consisting

of atherosclerosis, diabetic nephropathy, pulmenary fibrosis, idiopathic pulmona

ibrosis, systemic

stlerosis, and cirrhosis,
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30. An isolated polynucleotide encoding the heavy chain and/or light chain of
ihe therapeutic antibody or antigen binding fragment thereof of any of

claims I-21.

31.\ stably transformed or transfected recombinant host cell comprising the

isctated polynucleotide of claim 30.

32, The sty transtormed or fransfected recombinant host cell of claim 31,
comprising a vector comprising a polynucleotide encoding the light chain
variable amitg acid sequence of SEQ ID NO: 53 and a second
polynucleotide dqeoding the heavy chain variable amino acid sequence of
SEQID NO: 54.

33, The stably transformed\gr transfected recombinant host ccli of claim 31,
comprising a vector compNging a polynucleotide encoding (he light chain

variable amino acid sequencef SEQ ID NQ: 51 and a second

poiynucleotide encoding the heaky chain variable amino acid sequence of

SEQ ID NO: 55,
34. The host cell of either of claims 32 or 3% wherein said cell is mammalian,
35. The host cell of claim 34, wherein said cell % CHO.

36. A process for the manufacture of an antibody, ch\mprising the steps of
culturing a host cell of claim 34 and recovering the\gntibody from the cell.

37. A kit comprising a sterile preparation of an isolated an8body or fragment
according to any of ¢claims 1-21 and instructions for the adsginistration of

the antibody to a subject in need thereof.
38. An isolated antibody that specifically binds to human OSM prote
comprising:
a. alight chain complementarity determining region 1 (L-CDR’
amino acid sequence selected from the group consisting ¢f SEQ
ID NOS: 23-25, and 30-41;

b. alight chain complementarity defermining region 2 (L.-CDR2)
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amino acid sequence seleeted from the group consisting of SEQ
ID NOS: 26, 42-44; and

c. a light chain complementarity determining region 3 (L-CDR3)
amino acid sequence selected from the group consisting of SEQ
ID NOS: 10, 27-29, 45, 47,

. An isolafed antibody that specifically binds lo OSM, comprising:

a. aheavy chain complementarity determining region 1 (H-CDR1)
amino acid sequence selected from the group consisting of SEQ
IDNOS: 14 and 15;

b. g heavy chain complementarity determining region 2 (H-CDR2)
ampo acid sequence selected from the group consisting of SEQ
ID NRQS: 16-18; and

¢. aheavy cRain complementarity determining region 3 (H-CDR3)
amino acid 3¢quence selected from the group consisting of SEQ
TDNOS: 192

40. An isolated antibody comprisiyg the light chain L-CDR1, 2, and 3 of ¢laim
38 and the heavy chain H-CDRIN, and 3 of claim 39.

41, An isolated antibody that specificalli\binds to OSM, comprising:
an H-CDR1 having an amino aci¥sequence of SEQ ID NO: 14;
an H-CDR2 having an amino acid seypence of SEQ ID NO: 17;
an H-CDRS3 having an amino acid sequed¢e of SEQ ID NO: 21;
an L-CDR1 having an amino acid sequence 8f SEQ ID NO: 38;
an L-CDR2 having an amino acid sequence of SRQ ID NO: 43; and
an L-CDR3 having an amino acid sequence of SEQ YD NO: 46.

42. Any invention described herein.
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located in helices A and C (Deller et al. Structure 8(8): 863-874, 2000; Liu et al.
Inmt. J. Mol. Med. 23: 161-172, 2009). Site I11, the epitope responsible for OSM
interaction with OSMRJ and LIFRa, is believed to be largely defined by
residues located in helix D (Deller et al. Structure 8(8): 863-874, 2000),

Crysta]lization

Crystallization of the complex was performed by the sitting-drop vapor-
diffusion method at 20°C using the Oryx4 protein crystallization robot (Douglas
Instruments), dispensing equal volumes of 0.2 pL protein complex (10.95
mg/mL) and 0.2 pL reservoir solution. Multiple crystallization screens were
performed. The majority of droplets remained clear, reflecting the high
solubility of the complex. Crystals were obtained from 0.1 M MES pH 6.5, 2.4

M ammeonium sulfate and 0.1 M Tris pH 8.5, 3.5 M sodium formate,

Result of Crystal Structure Solution

The OSM residues in contact with H17/1.180 Fab constitute the binding
epitope. The antibody residues in contact with OSM constitute the binding
paratope. All six CDRs of the two variable domains are involved in OSM
binding. Residues in contact are given in Table 13 and shown in Figure 5. The
long CDR-L1, together with the CDRs of the heavy chain variable region H1,
form a valley-like antigen binding site with a small ridge at the bottom (Figure
4C, left panel). Upon binding, the two sides of the valley embrace the OSM
four-helix bundle along helices A and C with the bottom ridge binding in
between the two helices (Figure 4C, right panel). The antibody and antigen
binding interface buries 2,514 A2 of solvent accessible surface (1225 A2 for Ab
and 1298 A2 for Ag). Although there are a number of éhargedfresidues at the
interface, there is no charge-charge pairing, suggesting vdw and H-bonding play

the most important roles in antibody and antigen interactions.

62




WHAT IS CLAIMED:

1. An isolated antibody that specifically binds to human OSM protein and modulates the
interaction between human OSM and human gp130 protein, comprising a light chain variable
region amino acid sequence selected from the group consisting of SEQ ID NOS: 49, 50, 52 and

53 and a heavy chain variable region amino acid sequence of SEQ ID NO: 54.

2. The isolated antibody of claim 1, wherein the antibody comprises a light chain
variable region amino acid sequence of SEQ ID NO: 53 and a heavy chain variable region amino

acid sequence SEQ ID NO: 54.

3. The isolated antibody of claim 1, wherein an antibody paratope contacts epitope residues of human
OSM protein having the amino acid sequence of SEQ ID NO: 11 at positions Q16, Q20, and G120,

4. Anisolated antibody comprising a light chain variable region amino acid sequence of SEQ ID NO: 51

and a heavy chain variable region amino acid sequence SEQ 1D NO: 55.

5. The isolated antibody of claim 4, further comprising a human heavy chain constant region

selected from the group consisting of IgA1, IgA2, IgD, IgE, IgGl, 1gG2, IgG3, IgG4, and IgM.

6. The isolated antibody of claim 5, wherein the constant region comprises a human IgG

isotype.
7. The isolated antibody of claim 6, wherein the isotype is IgG1.

8. The isolated antibody of claim 7, wherein the constant region is mutated to render the

antibody non-lytic.

9. The isolated antibody of claim 6, wherein the constant region is mutated to enhance the
affinity of the antibody to the neonatal receptor (FcRn) as compared to an antibody with the

wild-type IgG1 constant domain sequence.

10. The isolated antibody of claim 9, wherein the constant region is mutated at positions

428 and 434, wherein the numbering is according to the Kabat EU numbering.

11. The isolated antibody of claim 10, wherein the mutations are M428L and N434S,

wherein the numbering is according to the Kabat EU numbering.
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12. An antigen binding fragment of the antibody of claim 4.

13. The antigen binding fragment of claim 12, wherein said fragment is selected from the

group consisting of a Fab, Fab’, Fd, F(ab)2, and ScFv.

14. A pharmaceutical composition comprising the isolated antibody of claim 4 and a

pharmaceutically acceptable excipient or carrier.

15. A kit comprising a sterile preparation of the isolated antibody of claim 4 and

instructions for the administration of the antibody to a subject in need thereof.

16. An isolated antibody that specifically binds to human OSM protein comprising a light
chain variable region and a heavy chain variable region, the light chain variable region

comprising:

a light chain complementarity determining region 1 (L-CDR1) amino acid sequence selected

from the group consisting of SEQ ID NOS: 23-25, 30-37 and 39-41;

a light chain complementarity determining region 2 (L-CDR2) amino acid sequence selected

from the group consisting of SEQ ID NOS: 26, 42 and 44; and

a light chain complementarity determining region 3 (L-CDR3) amino acid sequence selected
from the group consisting of SEQ ID NOS: 10, 27-29, 45 and 47

the heavy chain variable region comprising:

a heavy chain complementarity determining region 1 (H-CDR1) amino acid sequence selected

from the group consisting of SEQ ID NOS: 14 and 15;

a heavy chain complementarity determining region 2 (H-CDR2) amino acid sequence selected

from the group consisting of SEQ ID NOS: 16-18; and

a heavy chain complementarity determining region 3 (H-CDR3) amino acid sequence selected

from the group consisting of SEQ ID NOS: 19-22.

17. An isolated antibody that specifically binds to OSM, comprising:
an H-CDR1 having an amino acid sequence of SEQ ID NO: 14;
an H-CDR2 having an amino acid sequence of SEQ ID NO: 17;

an H-CDR3 having an amino acid sequence of SEQ ID NO: 21;
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an L-CDRI having an amino acid sequence of SEQ ID NO: 38;
an L-CDR2 having an amino acid sequence of SEQ ID NO: 43; and

an L-CDR3 having an amino acid sequence of SEQ ID NO: 46.

18. The isolated antibody of claim 17, further comprising a human heavy chain constant
region selected from the group consisting of IgA 1, IgA2, IgD, IgE, IgG1, IgG2, 1gG3, IgG4, and
IsM.

19. The isolated antibody of claim 18, wherein the constant region comprises a human
IgG isotype.

20. The isolated antibody of claim 19, wherein the isotype is IgG]1.

21. The isolated antibody of claim 20, wherein the constant region is mutated to render

the antibody non-lytic.

22, The isolated antibody of claim 19, wherein the constant region is mutated to enhance
the affinity of the antibody to the neonatal receptor (FcRn) as compared to an antibody with the

wild-type IgG1 constant domain sequence.

23. The isolated antibody of claim 22, wherein the constant region is mutated at positions

428 and 434, wherein the numbering is according to the Kabat EU numbering.

24, The isolated antibody of claim 23, wherein the mutations are M428L and N4348S,

wherein the numbering is according to the Kabat EU numbering.
25, An antigen binding fragment of the antibody of claim 17.

26. The antigen binding fragment of claim 25, wherein said fragment is selected from the

group consisting of a Fab, Fab’, Fd, F(ab)2, and ScFv.

27. A pharmaceutical composition comprising the isolated antibody of claim 17 and a

pharmaceutically acceptable excipient or carrier.
28. An isolated antibody that specifically binds to OSM, comprising:

an IH-CDRI1 having an amino acid sequence of SEQ ID NO: 14;
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an H-CDR2 having an amino acid sequence of SEQ ID NO: 17;
an H-CDR3 having an amino acid sequence of SEQ ID NO: 21;

an L-CDR1 having an amino acid sequence of SEQ ID NO: 38§;

an L-CDR2 having an amino acid sequence of SEQ ID NO: 43; and

an L-CDRS3 having an amino acid sequence of SEQ ID NO: 46, wherein the antibody
comprises an IgG1 constant region mutated to enhance the affinity of the antibody to the
necnatal receptor (FcRn) as compared to an antibody with a wild-type IgG1 constant domain
sequence and the mutations are M428L and N434S according to the Kabat EU numbering.
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