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Claims

1. An antibody, fusion protein or a binding fragment thereof for use in the
therapeutic treatment of a canine, wherein said antibody, fusion protein o
binding fragment has a heavy chain constant domain comprising the amino g€id
sequence of SEQ ID NO:8, SEQ ID NO:11 or SEQ ID NO:13, wherein the Zmino
acid sequence of the heavy chain minimises the activation of downhstream
immune system effector functions when the antibody, fusion proteifor binding

fragment is bound to its target antigen.

2. The antibody, fusion protein or binding fragment ag’claimed in claim 1
wherein the therapeutic treatment of the canine relates {6 the treatment of pain

or inflammation or a condition associated therewith.

3. The antibody, fusion protein or binding fragment as claimed in claim 2
wherein the therapeutic treatment of the cAnine relates to the treatment of

arthritis or an arthritic condition.

4, The antibody, fusion protein Ar binding fragment as claimed in claim 2
wherein the pain is selected froph the group consisting of neuropathic pain,
oncologic pain, pain associated with, or resulting from, rheumatoid arthritis,
pain associated with, or resglting from, osteoarthritis, pain associated with, or
resulting from, inflammg4tion and pain associated with, or resulting from,

pruritis.

5. The antibgdy, fusion protein or binding fragment as claimed in any one of
claims 1 to 4 Avherein the downstream immune system effector functions are
selected frgm the group consisting of complement dependent cytotoxicity,
antibody’dependent cell mediated cytotoxicity and antibody dependent cellular

pathggenesis.
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6. The antibody, fusion protein or binding fragment as claimed in any one of
claims 1 to 5 wherein the target antigen is selected from the group consisting of
a cytokine, a chemokine, a growth factor, a cell surface receptor, a virus and
component of the complement cascade.

7. Use of an antibody or a fusion protein or a binding fragmenft thereof
comprising a heavy chain constant domain having the amino acid gequence of
SEQ ID NO:8, SEQ ID NO:11 or SEQ ID NO:13, wherein the aminog/acid sequence
of the heavy chain minimises the activation of downstreany/immune system
effector functions when the antibody, fusion protein or pinding fragment is
bound to its target antigen, in the preparation of a megicament for use in the

treatment of pain or inflammation in a canine subject.

8. Use as claimed in claim 7 wherein the pain is selected from the group
consisting of neuropathic pain, oncologic pair/ pain associated with, or resulting
from, rheumatoid arthritis, pain assgciated with, or resulting from,
osteoarthritis, pain associated with, or/resulting from, inflammation and pain
associated with, or resulting from, pryritis.

9. Use as claimed in claim /7 or 8 wherein the downstream immune system
effector functions are seleted from the group consisting of complement
dependent cytotoxicity, Antibody dependent cell mediated cytotoxicity and

antibody dependent ceflular pathogenesis.

nine subject in need thereof, the method comprising the steps of:
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- providing an antibody or a fusion protein or a binding fragment thereof
which binds specifically to a target antigen which has a specific function
in the treatment or prevention of pain or inflammation, wherein th
antibody, fusion protein or binding fragment has a heavy chain constdnt
domain comprising the amino acid sequence of SEQ ID NO:8, SEQ ID
NO:11 or SEQ ID NO:13 and wherein the antibody, fusion pybtein or
binding fragment does not activate downstream immune sysgem effector
functions, and

- administering a therapeutically effective amount of thg antibody, fusion

protein or binding fragment to the canine subject.

12.  The method as claimed in claim 11 wherein th¢ pain is selected from the
group consisting of neuropathic pain, oncologic pA4in, pain associated with, or
resulting from, rheumatoid arthritis, pain assg€iated with, or resulting from,
osteoarthritis, pain associated with, or resulfing from, inflammation and pain

associated with, or resulting from, pruritis

13.  The method as claimed in glaim 11 or 12 wherein the downstream
immune system effector functiop§ are selected from the group consisting of
complement dependent cytofoxicity, antibody dependent cell mediated

cytotoxicity and antibody dependent cellular pathogenesis.

14.  The method as £laimed in any one of claims 11 to 13 wherein the target
antigen is selected/from the group consisting of a cytokine, a chemokine, a
growth factor, A cell surface receptor, a virus and a component of the

complement cdscade.

15.  The method as claimed in any one of claims 11 to 14 wherein the method
furthgr comprises the step of co-administering at least one further agent

se)écted from the group consisting of an analgesic, NSAID, opioid, corticosteroid
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16.  An antibody or a fusion protein or a binding fragment thereof for use in

the therapeutic treatment of a canine, wherein said antibody, fusion protein o

binding fragment has a heavy chain constant domain comprising the amino
sequence of SEQ ID NO:9, SEQ ID NO:10, or SEQ ID NO:14 wherein the Zmino
acid sequence of the heavy chain mediates the activation of dowhstream
immune system effector functions when the antibody, fusion proteiy or binding

fragment is bound to its target antigen.

17.  The antibody, fusion protein or binding fragment as/laimed in claim 16
wherein the therapeutic treatment relates to the treatpfent of a cancerous or

malignant condition.

18.  The antibody, fusion protein or binding fagment as claimed in claim 16
or 17 wherein the downstream immune sysi€m effector functions are selected
from the group consisting of complement dependent cytotoxicity, antibody
dependent cell mediated cytotoxiciy and antibody dependent cellular

pathogenesis.

19.  The antibody, fusion progfein or binding fragment as claimed in any one of
claims 16 to 18 wherein the farget antigen is a cancer specific antigen.

20.  The antibody, f/sion protein or binding fragment as claimed in claim 19
wherein the cancer/specific antigen is selected from the group consisting of a
cytokine, a chemyokine, a growth factor, a cell surface receptor, a virus and a

component of the complement cascade.

21.
whergin the cancer specific antigen is selected from the group consisting of
prgteins CD2, CD4, CD8, CD20, EGFR, VEGFR and HER2.

The antibody, fusion protein or binding fragment as claimed in claim 19
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22.  Use of an antibody or a fusion protein or a binding fragment thereof
comprising a heavy chain constant domain having the amino acid sequence of
SEQ ID NO:9, SEQ ID NO:10 or SEQ ID NO:14, wherein the amino acid sequenc

of the heavy chain mediates the activation of downstream immune sys#m
effector functions when the antibody, fusion protein or binding fragmyént is
bound to its target antigen, in the preparation of a medicament for yge in the

treatment of a cancerous or malignant condition in a canine subject.

23.  Use as claimed in claim 22 wherein the downstreanyimmune system
effector functions are selected from the group consistthg of complement
dependent cytotoxicity, antibody dependent cell mediated cytotoxicity and

antibody dependent cellular pathogenesis.

24,  Use as claimed in claim 22 or 23 wherejs the target antigen is a cancer

specific antigen.

25.  Use as claimed in claim 24 wher¢in the cancer specific antigen is selected
from the group consisting of a cytgKine, a chemokine, a growth factor, a cell

surface receptor, a virus and a comyponent of the complement cascade.

26.  Use asclaimed in clajh 24 wherein the cancer specific antigen is selected
from the group consisting of proteins CD2, CD4, CD8, CD20, EGFR, VEGFR and
HERZ2.

27. A method/for the treatment or prevention of a cancerous or malignant

condition in a/fanine subject, the method comprising the steps of:

- prgviding an antibody or a fusion protein or a binding fragment thereof
ich binds specifically to a target antigen which has a specific function

in the treatment of a cancerous or malignant condition, wherein the

antibody, fusion protein or binding fragment has a heavy chain constant

domain comprising the amino acid sequence of SEQ ID NO:9, SEQ ID
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NO:10 or SEQ ID NO:14 and wherein the antibody, fusion protein or
binding fragment activates downstream immune system effector
functions, and

- administering a therapeutically effective amount of the antibody, fusfon
protein or binding fragment to the canine subject in need of/such

treatment.

28.  The method as claimed in claim 27 wherein the downsgfeam immune
system effector functions are selected from the group consistigg of complement
dependent cytotoxicity, antibody dependent cell mediat¢gd cytotoxicity and

antibody dependent cellular pathogenesis.

29.  The method as claimed in claim 27 or 28 wHerein the target antigen is a

cancer specific antigen.

30. The method as claimed in claim cancer specific antigen is selected
from the group consisting of a cytokip€, a chemokine, a growth factor, a cell

surface receptor, a virus and a compgfient of the complement cascade.

31.  The method as claimed jfi claim 29 wherein the cancer specific antigen is
selected from the group cohsisting of proteins CD2, CD4, CD8, CD20, EGFR,
VEGFR and HER2.

32.  An antibody6r a fusion protein or a binding fragment thereof for use in
the treatment of 4 condition in a canine, wherein the antibody, fusion protein or
binding fragmént has a heavy chain constant domain which does not bind to C1q
when the ghtibody, fusion protein or binding fragment is bound to its target
antigen And wherein the antibody, fusion protein or binding fragment can be

purifjéd using Protein A chromatography.
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33.  The antibody, fusion protein or binding fragment as claimed in claim 32
wherein the antibody has a heavy chain constant domain comprising the amino

acid sequence of SEQ ID NO:6.

34.  The antibody, fusion protein or binding fragment as claimed in clg/fm 32
wherein the antibody has a heavy chain constant domain comprising tffe amino

acid sequence of SEQ ID NO:13.

35.  Use of an antibody or a fusion protein or a binding Afragment thereof
which comprises a heavy chain constant domain which dges not bind to Clq
when the antibody, fusion protein or binding fragmeny/is bound to its target
antigen and wherein the antibody, fusion protein or/binding fragment can be
purified using Protein A chromatography in the preparation of a medicament for
the treatment of a condition associated with pain and/or inflammation in a

canine.

36. Use as claimed in claim 35 wMerein the antibody, fusion protein or
binding fragment has a heavy chain gbnstant domain comprising the amino acid

sequence of SEQ ID NO:6.

37. Use as claimed in c¢faim 35 wherein the antibody, fusion protein or
binding fragment has a hgavy chain constant domain comprising the amino acid
sequence selected fromf the group consisting of SEQ ID NO:12, SEQ ID NO:13 and
SEQ ID NO:15.

38. A methdd for treating, inhibiting or ameliorating pain or inflammation in
a canine supject in need thereof, the method comprising the steps of:

roviding an antibody or a fusion protein or a binding fragment thereof

which comprises a heavy chain constant domain which does not bind to

C1q when the antibody, fusion protein or binding fragment is bound to its
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target antigen and wherein the antibody, fusion protein or binding
fragment can be purified using Protein A chromatography, and

- administering a therapeutically effective amount of the antibody, fusio

protein or binding fragment to the canine subject.

39. The method as claimed in claim 38 wherein the antibody, fusiof protein
or binding fragment has a heavy chain constant domain comprising the amino

acid sequence of SEQ ID NO:6.

40.  The method as claimed in claim 38 wherein the antjpody, fusion protein
or binding fragment has a heavy chain constant domai

acid sequence of SEQ ID NO:13.

comprising the amino

41. A recombinant antibody or a fusion proteih or a binding fragment thereof
which can be therapeutically administered ¢ a canine in order to specifically
bind to a target antigen, wherein the conftant domain of the antibody, fusion
protein or binding fragment does not bjid to C1q complement, and wherein the
heavy chain of the constant domain fomprises a canine immunoglobulin heavy
chain constant domain isotype A hdving an amino acid sequence of SEQ ID NO: 8,
a canine immunoglobulin he chain constant domain isotype D having an
amino acid sequence of SEQ'ID NO:11 or an aglycosyl canine immunoglobulin

heavy chain constant donyain isotype B having an amino acid sequence of SEQ 1D

A recombinant antibody or a fusion protein or a binding fragment thereof

hich can be therapeutically administered to a canine in order to specifically
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bind to a target antigen and which further mediates an immune response which
is characterised by C1q complement binding to said antibody, fusion protein or
binding fragment and associated complement dependent cytotoxicity, wherei
the heavy chain of the antibody, fusion protein or binding fragment comprjées
canine immunoglobulin heavy chain constant domain isotype B having an Amino
acid sequence of SEQ ID NO: 9, canine immunoglobulin heavy chain £onstant
domain isotype C having an amino acid sequence of SEQ ID NO:10 gr aglycosyl
canine immunoglobulin heavy chain isotype C having an amino agfd sequence of
SEQ ID NO:14.

44, A pharmaceutical composition comprising an antjpody, fusion protein or
binding fragment as claimed in any one of claims to 43 and at least one

pharmaceutically acceptable carrier, excipient or dilught.

45.  Anisolated nucleic acid that encodes an Antibody, fusion protein or binding
fragment according to any one of claims 41 £o0 43, an expression vector comprising

said nucleic acid or a host cell comprising gaid expression vector.

46. A method for the purificatjén of a canine derived immunoglobulin or an
immunoglobulin or fusion progfein comprising a canine heavy chain constant
domain of isotype A having An amino acid sequence of SEQ ID NO:8 or a canine
immunoglobulin heavy chain constant domain of isotype D having an amino acid
sequence of SEQ ID N@:11 from a source mixture, the method comprising the
steps of:

(i) provigfng a source mixture comprising target immunoglobulins or

fusion groteins,

(ii) Zubjecting the source mixture to anion exchange chromatography;

jf1) subjecting the source mixture to hydrophobic interaction
chromatography; and

(iv) subjecting the source mixture to size exclusion chromatography.
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A method for the purification of a canine derived immunoglobulin or an

immunoglobulin or fusion protein comprising a canine heavy chain constant

domain of isotype A having an amino acid sequence of SEQ ID NO:8 or a canin

immunoglobulin heavy chain constant domain of isotype D having an amino g€id

sequence of SEQ ID NO:11 from a source mixture, the method comprisifg the

steps of:

48.

claim 46 or 47 for use in the treatment of a cani

(i) providing a source mixture comprising target immunogiobulins or
fusion proteins,

(ii) subjecting the source mixture to captgadhere affinity
chromatography; and

(iii) subjecting the source mixture to anion exchange chromatography.

An antibody or fusion protein produced fros the purification method of
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Claims

1. An antibody or a fusion protein or a binding fragment thereof for use in the
therapeutic treatment of a canine where target neutralisation is desired in the
absence of undesirable effector function, wherein said antibody, fusion protein or
binding fragment has a heavy chain constant domain comprising the amino acid
sequence of SEQ ID NO:8, SEQ ID NO:11 or SEQ ID NO:13, wherein the amino acid
sequence of the heavy chain minimises the activation of downstream immune
system effector functions when the antibody, fusion protein or binding fragment is

bound to its target antigen.

2. The antibody, fusion protein or binding fragment as claimed in claim 1
wherein the therapeutic treatment of the canine relates to the treatment, inhibition

or amelioration of pain or inflammation in the canine.

3. The antibody, fusion protein or binding fragment as claimed in claim 2
wherein the pain is selected from the group consisting of neuropathic pain,
oncologic pain, pain associated with, or resulting from, rheumatoid arthritis, pain
associated with, or resulting from, osteoarthritis, pain associated with, or resulting

from, inflammation and pain associated with, or resulting from, pruritus.

4. The antibody, fusion protein or binding fragment as claimed in any one of
claims 1 to 3 wherein the downstream immune system effector functions are
selected from the group consisting of complement dependent cytotoxicity,
antibody dependent cell mediated cytotoxicity and antibody dependent cellular

pathogenesis.

5. The antibody, fusion protein or binding fragment as claimed in claim 4,
wherein the antibody, fusion protein or binding fragment has a heavy chain
constant domain which does not bind to C1q when the antibody, fusion protein or

binding fragment is bound to its target antigen.
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6. The antibody, fusion protein or binding fragment as claimed in claim 5
wherein the antibody has a heavy chain comprising the amino acid sequence of

SEQ ID NO:6.

7. The antibody, fusion protein or binding fragment as claimed in any one of
claims 1 to 6 wherein the target antigen is selected from the group consisting of a
cytokine, a chemokine, a growth factor, a cell surface receptor, a virus and a

component of the complement cascade.

8. An antibody or a fusion protein or a binding fragment thereof for use in the
therapeutic treatment of a canine where target destruction is desired, wherein said
antibody, fusion protein or binding fragment has a heavy chain constant domain
comprising the amino acid sequence of SEQ ID NO:9, SEQ ID NO:10, or SEQ ID
NO:14 wherein the amino acid sequence of the heavy chain mediates activation of
downstream immune system effector functions when the antibody, fusion protein

or binding fragment is bound to its target antigen.

9. The antibody, fusion protein or binding fragment as claimed in claim 8
wherein the therapeutic treatment of the canine relates to the treatment of cancer

or infectious disease in the canine.

10.  The antibody, fusion protein or binding fragment as claimed in claim 9
wherein the downstream immune system effector functions are selected from the
group consisting of complement dependent cytotoxicity, antibody dependent cell

mediated cytotoxicity and antibody dependent cellular pathogenesis.

11.  The antibody, fusion protein or binding fragment as claimed in claim 9 or

claim 10 wherein the target antigen is a cancer specific antigen.

12.  The antibody, fusion protein or binding fragment as claimed in claim 11

wherein the cancer specific antigen is selected from the group consisting of a
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cytokine, a chemokine, a growth factor, a cell surface receptor, a virus and a

component of the complement cascade.

13.  The antibody, fusion protein or binding fragment as claimed in claim 11
wherein the cancer specific antigen is selected from the group consisting of

proteins CD2, CD4, CD8, CD20, EGFR, VEGFR and HER2.

14. A method for the purification of an immunoglobulin or a fusion protein from
a source mixture, wherein the immunoglobulin or fusion protein comprises a
canine heavy chain constant domain of isotype A having an amino acid sequence of
SEQ ID NO:8 or a canine immunoglobulin heavy chain constant domain of isotype D
having an amino acid sequence of SEQ ID NO:11, the method comprising the steps
of:

(i) subjecting the source mixture comprising target immunoglobulins or fusion
proteins to anion exchange chromatography;

(ii) subjecting the source mixture to hydrophobic interaction chromatography; and

(iii) subjecting the source mixture to size exclusion chromatography.

15. A method for the purification of an immunoglobulin or a fusion protein from
a source mixture, wherein the immunoglobulin or fusion protein comprises a
canine heavy chain constant domain of isotype A having an amino acid sequence of
SEQ ID NO:8 or a canine immunoglobulin heavy chain constant domain of isotype D
having an amino acid sequence of SEQ ID NO:11, the method comprising the steps
of:

(i) subjecting the source mixture comprising target immunoglobulins or fusion
proteins to captoadhere affinity chromatography; and

(ii) subjecting the source mixture to anion exchange chromatography.
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