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Claims

1. A caninised antibody or an antigen binding fragment thereof which bjhds

specifically to canine tumour necrosis factor.

2. The caninised antibody or antigen binding fragment thereof % claimed in
claim 1 wherein the antibody is prepared by a method comprising the steps of:
- providing a donor antibody from a species other thaya canine, wherein
the donor antibody has binding specificity for tumour necrosig’factor;
10 - comparing each amino acid residue of the ino acid sequence of
framework regions of the donor antibody with each amjno acid residue present at a
corresponding position in the amino acid sequence gf framework regions of one or
more canine antibodies to identify one or morg amino acid residues within the
amino acid sequence of the framework regigns of the donor antibody that differ
15 from one or more amino acid residues at/the corresponding position within the
amino acid sequence of framework regjons of the one or more canine antibodies;
and
- substituting the one or nyore identified amino acid residues in the donor
antibody with the one or morg’amino acid residues present at the corresponding
20 position in the one or more ganine antibodies.
3. The antibody gr antigen binding fragment thereof as claimed in claim 2
wherein the step of substituting the one or more identified amino acid residues

25 or more amio acid residues present at the corresponding position which have the

The antibody or antigen binding fragment thereof as claimed in claim 2 or 3
erein the method further comprises the step of replacing constant domains of the
heavy chain and/or light chain of the donor antibody with constant domains of a

heavy and/or light chain from a canine antibody.
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5. The antibody or antigen binding fragment thereof as claimed in any one

5 amino acid sequence which has an identity of at least 85% thereto and/gr a heavy
chain variable region comprising the amino acid sequence of SEQ I NO:2 or an
amino acid sequence which has an identity of at least 85% thereto.
6. The antibody or antigen binding fragment as claimed jf claim 5 wherein the
10 antibody comprises a light chain comprising the amino Zcid sequence of SEQ ID
NO:3 or an amino acid sequence which has an identity of at least 85% thereto
and/or a heavy chain comprising the amino acid seglience selected from the group
consisting of SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6 and SEQ ID NO:7, or an amino
acid sequence which has a sequence identity of/at least 85% thereto.
15
7. The antibody or antigen binding fragment as claimed in any one of claims 1

to 5 wherein the antibody comprisgs a heavy chain comprising the amino acid
sequence selected from the group/consisting of SEQ ID NO:4, aglycosylated SEQ ID

NO:4, aglycosylated SEQ ID NO#5, aglycosylated SEQ ID NO:6, aglycosylated SEQ ID

20 NO:7 and SEQ ID NO:7, or afamino acid sequence which has a sequence identity of

at least 85% thereto.

8. ' or antigen binding fragment as claimed in any one of claims 1

25 sequence selgcted from the group consisting of SEQ ID NO:5 and SEQ ID NO:6, or an

The antibody or antigen binding fragment thereof as claimed in any one of

claims 1 to 4 wherein the antibody or antigen binding fragment comprises a light

chain variable region comprising at least one of:
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an FR1 framework region consisting of or comprising the amino acid
sequence of SEQ ID NO:10,
an FR2 framework region consisting of or comprising the amino Acid
sequence of SEQ ID NO:11,
5 an FR3 framework region consisting of or comprising the ino acid
sequence of SEQ ID NO:12, and
an FR4 framework region consisting of or comprising fthe amino acid
sequence of SEQ ID NO:13,
and/or a heavy chain variable region comprising at least one
10 an FR1 framework region consisting of or comfprising the amino acid
sequence of SEQ ID NO:14,
an FR2 framework region consisting of comprising the amino acid
sequence of SEQ ID NO:15,
an FR3 framework region consisting/ of or comprising the amino acid
15 sequence of SEQ ID NO:16, and
an FR4 framework region congisting of or comprising the amino acid

sequence of SEQ ID NO:17.

10. The antibody or antigen binding fragment thereof as claimed in claim 9
20 which comprises a light chdin variable domain having an FR1 region of SEQ ID

NO:10 which has been rAdodified by one or more of the amino acid substitutions

selected from the grodp consisting of amino acid residue T at position 5 (T5) is

replaced by the amjfio acid residue M or I, S7is T,A9is LorP,S12is A, L13is V,S14

isTorR,Q15isPorR,E16isD,K18isE, A P,TorL,V19is A, T20is S, T22isSorY
25 and C23isY.

11. he antibody or antigen binding fragment thereof as claimed in claim 9 or 10
whigh comprises a light chain variable domain having the FR2 region of SEQ ID
:11 which has been modified by one or more of the amino acid substitutions

selected from the group consisting of Y2 is F, I or L, Q3 is R, L or 1, Q4 is H, K5is R, P6
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isSorA, G7isD,A9isS, TorP,K11isQ,Eor R, L12isR,P, G, A or S, 114 is L and
Y15isF,N,S,EorV.

12. The antibody or antigen binding fragment thereof as claimed in any/one of
5 claims 9 to 11 which comprises a light chain variable domain having the ER3 region
of SEQ ID NO:12 which has been modified by one or more of thg¢’ amino acid
substitutions selected from the group consisting of G1 is A, V2 is A/P3 is S, S4 is D,
F6isLorV,S7isl,G8is A, T13is A, D14isE, T1l6isSor R, L17is F, T18is R or K,
S21isR,Gor T, L22isV,P24is A, E25is D, G, 1 or N, V27 is A/, Gor S, A28 is G and

10 V29islorL.

13. The antibody or antigen binding fragment thereof as claimed in any one of
claims 9 to 12 which comprises a light chain varigble domain having the FR4 region
of SEQ ID NO:13 has been modified by one or more of the amino acid substitutions

15 selected from the group consisting of G2 is 8, Q3 is A, Por T, G4 is E, T5is P, K6 is Q
orS,V7isLorW,E8isDorRandI9is L

14. The antibody or antigen bjfnding fragment thereof as claimed in any one of
claims 9 to 13 which comprisés a heavy chain variable domain having the FR1
20 region of SEQ ID NO:14 whigh has been modified by one or more of the amino acid
substitutions selected from the group consistingof ElisD or G, V2is G, L, E, [ or M,
Q3isH,RA V,E, K LAPorS,L4isVorP,V5isA L, Eor M,E6isQorA,S7isF, Lor
T,G9isE, G10isDA,N,EorT,L11isQ,R,Vor W,V12is A, lor M, Q13 isK,RorN,
P14isForT,G1B8isA, EorT,Gl6isEorA,S17isTorP,L18isR, R19isK, T, GorV,
25 L20islorV,321isY,A23isV,L,1orE, A24isT,V,G,IorS,S25isP,Gor T, G26is D,

15. The antibody or antigen binding fragment thereof as claimed in any one of
claims 9 to 14 which comprises a heavy chain variable domain having the FR2
region of SEQ ID NO:15 which has been modified by one or more of the amino acid

substitutions selected from the group consisting of W1is C,V2isI, A, ForL, Q4isL




WO 2013/030568 PCT/GB2012/052115
64

orH,A5isS, T,G,P,VorD,P6isL,G7isE,RorL,K8isR,E, G, A, MorQ,G9isE R,
D,TorV,L10isT,P,ForM,E11isQ, H,D,L,PorR,W12isL,C,S,Y,For M, V13is
[orFand S14is A, T, Gor L.

5 16. The antibody or antigen binding fragment thereof as claimed in ghy one of
claims 9 to 15 which comprises a heavy chain variable domain haying the FR3
region of SEQ ID NO:16 which has been modified by one or more of the amino acid
substitutions selected from the group consisting of R1is Q, F2 isA or L, T3 is A, [ or

S, 14isV,L, MorT,S5isA,ForT, R6isK, D7isEor N, N8isD))T,S, I orG,A9is G, V,

10 S,D,PorT,K10isR,E,N,Q,Gor M,N11is D, S,K,Hor R, S#2is T, M, I or A, L13isV,

M,Aorl,Y14isF,H,SorT,L15is],Ql6isH, E D,RorA M17isL,N18isD, S, T, H,

K,PorR,S19isG,D,R,Nor T, L20is V,R21isT,G, K Sorl, A22isV,D, T, S, G or P,

E23isD,AorV,T25is A, Sor M, A26isGor V,V27is M, L, F, T,Kor Q, Y28 is H,

Y29isForH,A31isV,T,G,M,R,S,CorLand K32 isR,S,N,G,A, T,P,D,Q V,E ITor

15 M.

17. The antibody or antigen bindifig fragment thereof as claimed in any one of
claims 9 to 16 which comprises A4 heavy chain variable domain having the FR4

region of SEQ ID NO:17 which Jas been modified by one or more of the amino acid
20 substitutions selected from the group consisting of W1is L, G2isAor S, Q3is P, H, R
orD, T5isA, S, IorN, L6j

1lisL, AorP.

S,QPorR V7isL,lorP, T8isF, LA S L PorY, VIisA,

S10is A, C,Por Tand

25 specifically bifids to canine tumour necrosis factor wherein the antibody or antigen

19. The antibody or antigen binding fragment as claimed in claim 18 wherein the

antibody or antigen binding fragment comprises a heavy chain comprising the
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amino acid sequence of SEQ ID NO:9 or an amino acid sequence which has an

identity of at least 85% thereto.

amino acid sequence selected from the group consisting of SEQ ID NO:20, SEQ ID
NO:21 and SEQ ID NO:22, or an amino acid sequence which has identity of at

least 85% thereto.

10 21. The antibody of antigen binding fragment as claimgd in any one of claims 1
to 20 wherein the antibody or antigen binding fragmengbinds to canine TNF with a

binding affinity (Kp) of 1x10-® or less.

22. The antibody or antigen binding fragment thereof as claimed in any one of
15 claims 1 to 21 wherein the binding of the ghtibody or antigen binding fragment to

canine TNF inhibits the ability of canine NF to bind to TNFR1 receptor.

23. The antigen binding fragment thereof as claimed in any one of claims 1 to 22
wherein the antigen binding ffagment is selected from the group consisting of a
20 single chain Fv (scFv) antibgdy fragment, a Fab antibody fragment, a Fab’ antibody

fragment and a F(ab’), antibody fragment.

24. The antibody or antigen binding fragment thereof as claimed in any one of

claims 1 to 22 wHerein the antibody is a multivalent antibody.

25

25. The antibody or antigen binding fragment thereof as claimed in any one of

claims X to 22 wherein the antibody is a multispecific antibody.

A method for treating, ameliorating or preventing an immune mediated

condition, the method comprising the steps of:
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- providing a therapeutically effective amount of an antibody or antigen
binding fragment as claimed in any one of claims 1 to 25, and

- administering the same to a canine in need thereof.

27. The method as claimed in claim 26 wherein the immune mediated/ondition

is a chronic inflammatory disease.

28. The method as claimed in claim 27 wherein the chrénic inflammatory
disease is selected from the group consisting of immune rfediated polyarthritis,
rheumatoid arthritis, osteoarthritis, ankylosing spong#litis, Crohn's disease,
ulcerative colitis, psoriasis and psoriatic arthritis, Aystemic vasculitis, atopic

dermatitis, congestive heart failure, refractory uveitig’and bronchial asthma.

29. The method as claimed in claim 26 whefein the immune mediated condition
is a TNF-alpha related disorder selected frgin the group consisting of sepsis, septic
shock, diabetes mellitus, Alzheimer's disgase, Parkinson's disease, stroke, ischaemic

heart disease and amyotrophic latera)/sclerosis.

30. The method as claimed jh any one of claims 26 to 29 further comprising the

step of co-administering at lgast one further therapeutic agent.

31. The method ag claimed in claim 30 wherein the at least one therapeutic
agent is selected fpyom the group consisting of methotrexate, a canine TNF fusion
protein, soluble/p55 or p75 TNF receptor or derivatives thereof, a chimeric or
canine antibodly to canine TNF, an anti-canine TNF antibody fragment, an analgesic,

an NSAID,An opioid, a corticosteroid, a steroid and a nerve growth factor antagonist.

32. The method as claimed in claim 30 wherein the at least one therapeutic
ent is selected from the group consisting of antibiotic, antifungal, antiprotozoal

and antiviral therapeutic agents.
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33. The method as claimed in claim 30 wherein the at least one therapeutic
agent is selected from the group consisting of an inhibitor of a mediator
inflammation, a PGE-receptor antagonist, an immunosuppressive agént,
cyclosporine, an anti-inflammatory glucocorticoid, an agent for use in the tredtment
5 of cognitive dysfunction or cognitive impairment, an anti-hypertensive, a gompound
used for the treatment of cardiovascular dysfunction, a diuretic, a yasodilator, a
beta-adrenergic receptor antagonist, an angiotensin-II converting edzyme inhibitor,

a calcium channel blocker and a HMG-CoA reductase inhibitor.

10 34. The method as claimed in any one of claims 26 to 38 wherein the antibody is
administered to the canine at a dose ranging from about 0.01 mg/kg of body weight

to about 10 mg/kg of body weight.

35. A pharmaceutical composition for tregting, ameliorating or preventing an
15 immune mediated condition comprising a/therapeutically effective amount of an
antibody or an antigen binding fragment/thereof according to any one of claims 1 to

25 along with at least one pharmaceugcally acceptable carrier, excipient or diluent.

36. The pharmaceutical corposition as claimed in claim 35 further comprising
20 at least at least one further yherapeutic agent selected from the group consisting of
methotrexate, a canine PNF fusion protein, soluble p55 or p75 TNF receptor or
derivatives thereof, a ghimeric or canine antibody to canine TNF, an anti-canine TNF
antibody fragment,An analgesic, an NSAID, an opioid, a corticosteroid, a steroid and

a nerve growth fdctor antagonist.

25

37. An/isolated nucleic acid that encodes an antibody or antigen binding

fragmerdt according to any one of claims 1 to 25.

An isolated nucleic acid which encodes the light chain variable domain of an

anti-canine TNF caninised antibody or antibody fragment having the amino acid
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sequence of SEQ ID NO:1, or a light chain having the amino acid sequence of SEQ ID

NO:3.
39. An isolated nucleic acid which encodes the heavy chain variable dopain of
5 an anti-canine TNF caninised antibody or antibody fragment having the gfmino acid

sequence of SEQ ID NO:2 or a heavy chain having the amino acid sequgnce selected
from the group consisting of SEQ ID NO:4, SEQ ID NO:5, SEQ ID :6 and SEQ ID
NO:7.

10 40. The isolated nucleic acid as claimed in any one of £laims 37 to 39 which is

operably linked to one or more regulatory sequences.

41. An expression vector comprising a nuclegic acid as claimed in any one of

claims 37 to 39.

15
42. The expression vector as claimedAn claim 41 further comprising one or more
regulatory sequences.
43. The expression vector g6 claimed in claim 41 or 42 wherein the expression
20 vector is a plasmid or a retrg#iral vector.
44, A host cell incofporating the expression vector as claimed in any one of
claims 41 to 43.
25 45. A method for producing an anti-canine TNF neutralising antibody, the

the cellfo express a caninised anti-canine TNF neutralising antibody.

A method for treating, ameliorating or inhibiting an immune mediated

condition in a canine, the method comprising the step of administering to the canine
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a therapeutically effective amount of a nucleic acid according to any one of claims 37

to 39.
47. An antibody or antigen binding fragment according to any one of claiyhs 1 to
5 25, a pharmaceutical composition according to claim 35 or 36, a nucleic acid as

claimed in any one of claims 37 to 39 or an expression vector as claimgd in any one
of claims 41 to 43 for use in the treatment or prevention of a chronic inflammatory

disease in a canine.

10 48. The antibody or antigen binding fragment as claimed in claim 47 wherein the
chronic inflammatory disease is selected from the group/consisting of
rheumatoid arthritis, osteoarthritis and other polyArthritidies, immune mediated
polyarthritis, ankylosing spondylitis, Crohn's disegse and ulcerative colitis, psoriasis
and psoriatic arthritis, systemic vasculitis, Atopic dermatitis, congestive heart

15 failure, refractory uveitis, bronchial asthmadnd allergic conditions.

49, An antibody or antigen binding fragment according to any one of claims 1 to
25, a pharmaceutical compositiory’according to claim 35 or 36, a nucleic acid as
claimed in any one of claims 37/to 39 or an expression vector as claimed in any one

20 of claims 41 to 43 for use in fhe treatment of arthritis.

50. The antibody of antigen binding fragment as claimed in claim 49 wherein the
arthritis is selected/from the group consisting of osteoarthritis, immune mediated

polyarthritis an¢/rheumatoid arthritis.

25

51. Usg of an antibody or antigen binding fragment according to any one of
claims £ to 25, a pharmaceutical composition according to claim 35 or 36, a nucleic
acid/as claimed in any one of claims 37 to 39 or an expression vector as claimed in

y one of claims 41 to 43 in the preparation of a medicament for the treatment,

amelioration or prevention of a chronic inflammatory disease in a canine.
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52. Use of the antibody or antigen binding fragment as claimed in claim 51
wherein the chronic inflammatory disease is selected from the group consisting
rheumatoid arthritis, immune mediated polyuarthritis, osteoarthritis and other
polyarthritidies, ankylosing spondylitis, Crohn's disease and ulcerative /colitis,
5 psoriasis, psoriatic arthritis, systemic vasculitis, atopic dermatitis, congesfive heart

failure, refractory uveitis, bronchial asthma and allergic conditions.

53. Use of an antibody or antibody binding fragment according to any one of
claims 1 to 25, a pharmaceutical composition according to cldm 35 or 36, a nucleic
10 acid as claimed in any one of claims 37 to 39 or an expresSion vector as claimed in
any one of claims 41 to 43 in the preparation of a medicament for the treatment,

inhibition amelioration or prevention of arthritis in g/anine.

54. Use of the antibody or antibody bindjfig fragment as claimed in claim 53
15 wherein the arthritis is selected from the gréup consisting of osteoarthritis, immune

mediated polyarthritis and rheumatoid g#thritis.

55. A cell line or a derivative gt progeny cell thereof that produces anti-canine
TNF neutralising monoclonal agtibodies, or fragments thereof according to any one

20 of claims 1 to 25.

56. A kit for the trgatment of a canine chronic inflammatory disease comprising
an anti-canine TNEAntibody according to any one of claims 1 to 25 and instructions

for use of the sapie.
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Claims

1. A method of preparing a caninised antibody or an antigen binding fragment thereof
which binds specifically to canine tumour necrosis factor alpha, the method comprising the
steps of:

- providing a donor antibody from a species other than a canine, wherein the donor
antibody has binding specificity for tumour necrosis factor alpha;

- comparing each amino acid residue of the amino acid sequence of framework
regions of the donor antibody with each amino acid residue present at a corresponding
position in the amino acid sequence of framework regions of one or more canine antibodies
to identify one or more amino acid residues within the amino acid sequence of the
framework regions of the donor antibody that differ from one or more amino acid residues
at the corresponding position within the amino acid sequence of framework regions of the
one or more canine antibodies; and

- substituting the one or more identified amino acid residues in the donor antibody
with the one or more amino acid residues present at the corresponding position in the one
or more canine antibodies,

wherein the caninised antibody or antigen binding fragment thereof does not
contain any amino acid in any position within the framework regions which would be

foreign at that position in canines.

2. An antibody or an antigen binding fragment thereof which binds specifically to
canine tumour necrosis factor alpha comprising a light chain variable region comprising the
amino acid sequence of SEQ ID NO:1 or an amino acid sequence which has an identity of at
least 85% thereto and a heavy chain variable region comprising the amino acid sequence of
SEQ ID NO:2 or an amino acid sequence which has an identity of at least 85% thereto,
wherein the caninised antibody or antigen binding fragment thereof does not contain any
amino acid in any position within the framework regions which would be foreign at that

position in canines.

3. The antibody or antigen binding fragment as claimed in claim 2 wherein the
antibody comprises a light chain variable region comprising the amino acid sequence of SEQ
ID NO:1 and a heavy chain variable region comprising the amino acid sequence of SEQ ID

NO:2.
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4, The antibody or antigen binding fragment as claimed in claim 2 wherein the
antibody comprises a light chain comprising the amino acid sequence of SEQ ID NO:3 or an
amino acid sequence which has an identity of at least 85% thereto and a heavy chain
comprising the amino acid sequence of SEQ ID NO:5 or an amino acid sequence which has a

sequence identity of at least 85% thereto.

5. The antibody or antigen binding fragment as claimed in claim 4 wherein the
antibody comprises a light chain comprising the amino acid sequence of SEQ ID NO:3 and a

heavy chain comprising the amino acid sequence of SEQ ID NO:5.

6. The antibody or antigen binding fragment as claimed in claim 2 wherein the
antibody comprises a light chain comprising the amino acid sequence of SEQ ID NO:8 and a

heavy chain comprising the amino acid sequence of SEQ ID NO:9.

7. An antibody or an antigen binding fragment thereof which binds specifically to
canine tumour necrosis factor alpha, the antibody or antigen binding fragment comprising a
light chain variable region comprising:
an FR1 framework region consisting of or comprising the amino acid sequence of
SEQ ID NO:10, or an amino acid sequence which has a sequence identity of at least
85% thereto,
an FR2 framework region consisting of or comprising the amino acid sequence of
SEQ ID NO:11, or an amino acid sequence which has a sequence identity of at least
85% thereto,
an FR3 framework region consisting of or comprising the amino acid sequence of
SEQ ID NO:12, or an amino acid sequence which has a sequence identity of at least
85% thereto, and
an FR4 framework region consisting of or comprising the amino acid sequence of
SEQ ID NO:13, or an amino acid sequence which has a sequence identity of at least
85% thereto,
and a heavy chain variable region comprising:
an FR1 framework region consisting of or comprising the amino acid sequence of
SEQ ID NO:14, or an amino acid sequence which has a sequence identity of at least

85% thereto,
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an FR2 framework region consisting of or comprising the amino acid sequence of

SEQ ID NO:15, or an amino acid sequence which has a sequence identity of at least

85% thereto,

an FR3 framework region consisting of or comprising the amino acid sequence of

SEQ ID NO:16, or an amino acid sequence which has a sequence identity of at least

85% thereto, and

an FR4 framework region consisting of or comprising the amino acid sequence of

SEQ ID NO:17, or an amino acid sequence which has a sequence identity of at least

85% thereto.

The antibody or antigen binding fragment thereof as claimed in claim 7, wherein the

light chain variable region comprises:

an FR1 framework region consisting of or
SEQ ID NO:10,

an FR2 framework region consisting of or
SEQ ID NO:11,

an FR3 framework region consisting of or
SEQID NO:12, and

an FR4 framework region consisting of or

SEQ ID NO:13,

and the heavy chain variable region comprises:

an FR1 framework region consisting of or
SEQ ID NO:14,

an FR2 framework region consisting of or
SEQ ID NO:15,

an FR3 framework region consisting of or
SEQ ID NO:16, and

an FR4 framework region consisting of or

SEQ ID NO:17.
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The antibody or antigen binding fragment as claimed in claim 2 or claim 7

comprising a heavy chain comprising the amino acid sequence selected from the group

consisting of SEQ ID NO:4, aglycosylated SEQ ID NO:4, aglycosylated SEQ ID NO:5,
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aglycosylated SEQ ID NO:6, aglycosylated SEQ ID NO:7 and SEQ ID NO:7, or an amino acid

sequence which has a sequence identity of at least 85% thereto.

10. The antibody or antigen binding fragment as claimed in claim 9 wherein the
antibody comprises a heavy chain comprising the amino acid sequence selected from the
group consisting of SEQ ID NO:5 and SEQ ID NO:6, or an amino acid sequence which has a

sequence identity of at least 85% thereto.

11. The antibody or antigen binding fragment as claimed in any one of claims 2 to 10 for
use in treating, ameliorating or preventing an immune mediated condition in a canine in

need thereof.

12. The antibody or antigen binding fragment as claimed in claim 11, wherein the
immune mediated condition is selected from the group consisting of rheumatoid arthritis,
immune mediated polyarthritis, osteoarthritis and other polyarthritidies, ankylosing
spondylitis, Crohn's disease and ulcerative colitis, psoriasis, psoriatic arthritis, systemic
vasculitis, atopic dermatitis, congestive heart failure, refractory uveitis, bronchial asthma

and allergic conditions.

13. A pharmaceutical composition comprising a therapeutically effective amount of an
antibody or an antigen binding fragment thereof as claimed in any one of claims 2 to 10

along with at least one pharmaceutically acceptable carrier, excipient or diluent.

14. Use of an antibody or antigen binding fragment as claimed in any one of claims 2 to
10 in the preparation of a medicament for the treatment, amelioration or prevention of an

immune mediated condition in a canine.

15. A kit for the treatment of an immune mediated condition in a canine, the kit
comprising an antibody or antigen binding fragment as claimed in any one of claims 2 to 10

and instructions for use of the same.




