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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 . id 

5 sequence of SEQ ID NO:8, SEQ ID NO:11 or SEQ ID NO:13, wherein the 	mino 

acid sequence of the heavy chain minimises the activation of do 	stream 

immune system effector functions when the antibody, fusion protei ►  or binding 

fragment is bound to its target antigen. 

10 2. The antibody, fusion protein or binding fragment a• claimed in claim 1 

wherein the therapeutic treatment of the canine relates a the treatment of pain 

or inflammation or a condition associated therewith. 

3. The antibody, fusion protein or binding ' agment as claimed in claim 2 

15 wherein the therapeutic treatment of the 	. nine relates to the treatment of 

arthritis or an arthritic condition. 

20 

4. The antibody, fusion protein .r binding fragment as claimed in claim 2 

wherein the pain is selected fro 	the group consisting of neuropathic pain, 

oncologic pain, pain associate' with, or resulting from, rheumatoid arthritis, 

pain associated with, or res • king from, osteoarthritis, pain associated with, or 

resulting from, inflam 	tion and pain associated with, or resulting from, 

pruritis. 

25 5. The antib,  dy, fusion protein or binding fragment as claimed in any one of 

claims 1 to 4 	herein the downstream immune system effector functions are 

selected fr.  . m the group consisting of complement dependent cytotoxicity, 

antibod 	dependent cell mediated cytotoxicity and antibody dependent cellular 

oath. , enesis. 
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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. 

5 

7. Use of an antibody or a fusion protein or a binding fragme 	thereof 

comprising a heavy chain constant domain having the amino acid .equence of 

SEQ ID NO:8, SEQ ID NO:11 or SEQ ID NO:13, wherein the amine acid sequence 

of the heavy chain minimises the activation of downstrea 	immune system 

10 effector functions when the antibody, fusion protein or 	inding fragment is 

bound to its target antigen, in the preparation of a me 	cament for use in the 

treatment of pain or inflammation in a canine subject. 

8. Use as claimed in claim 7 wherein the 	ain is selected from the group 

15 consisting of neuropathic pain, oncologic pai , pain associated with, or resulting 

from, 	rheumatoid 	arthritis, 	pain 	ass ciated 	with, 	or 	resulting 	from, 

osteoarthritis, pain associated with, or resulting from, inflammation and pain 

associated with, or resulting from, pr ritis. 

20 9. Use as claimed in claim 	or 8 wherein the downstream immune system 

effector functions are sel 	ted 	from 	the group 	consisting of complement 

dependent cytotoxicity, 	4ntibody dependent cell 	mediated cytotoxicity and 

antibody dependent c , ular pathogenesis. 

25 10. Use as cl. med in any one of claims 7 to 9 wherein the target antigen is 

selected from 	e group consisting of a cytokine, a chemokine, a growth factor, a 

cell surfac- -eceptor, a virus and a component of the complement cascade. 

11. A method for treating, inhibiting or ameliorating pain or inflammation in 

30 a 	.: 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 the 

antibody, fusion protein or binding fragment has a heavy chain cons 	nt 

5 domain comprising the amino acid sequence of SEQ ID NO:8, 	Q ID 

NO:11 or SEQ ID NO:13 and wherein the antibody, fusion p • .tein or 

binding fragment does not activate downstream immune sys 	m effector 

functions, and 

- administering a therapeutically effective amount of th ' antibody, fusion 

10 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 p . in, pain associated with, or 

resulting from, rheumatoid arthritis, pain ass• fated with, or resulting from, 

15 	osteoarthritis, pain associated with, or resu ing from, inflammation and pain 

associated with, or resulting from, pruritis 

13. The method as claimed in , aim 11 or 12 wherein the downstream 

immune system effector functio 	are selected from the group consisting of 

20 	complement 	dependent 	cyt• oxicity, 	antibody 	dependent 	cell 	mediated 

cytotoxicity and antibody de . endent cellular pathogenesis. 

14. The method as 	aimed in any one of claims 11 to 13 wherein the target 

antigen is selected 	rom the group consisting of a cytokine, a chemokine, a 

25 	growth factor, 	, 	cell surface receptor, a virus and a component of the 

complement .scade. 

15. e method as claimed in any one of claims 11 to 14 wherein the method 

furth 	• comprises the step of co-administering at least one further agent 

30 	se 	cted from the group consisting of an analgesic, NSAID, opioid, corticosteroid 

nd steroid. 
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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 	id 

5 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 the activation of do 	nstream 

immune system effector functions when the antibody, fusion protei ,  or binding 

fragment is bound to its target antigen. 

10 17. The antibody, fusion protein or binding fragment as 	laimed in claim 16 

wherein the therapeutic treatment relates to the treat 	ent of a cancerous or 

malignant condition. 

18. The antibody, fusion protein or binding 	agment as claimed in claim 16 

15 or 17 wherein the downstream immune sys 	m effector functions are selected 

from the group consisting of complem- t dependent cytotoxicity, antibody 

dependent 	cell 	mediated 	cytotoxici 	and 	antibody 	dependent 	cellular 

pathogenesis. 

20 19. The antibody, fusion pr• ein or binding fragment as claimed in any one of 

claims 16 to 18 wherein the 'al-get antigen is a cancer specific antigen. 

20. The antibody, fusion protein or binding fragment as claimed in claim 19 

wherein the cancer specific antigen is selected from the group consisting of a 

25 cytokine, a the 	)kine, a growth factor, a cell surface receptor, a virus and a 

component of 	e complement cascade. 

21. e antibody, fusion protein or binding fragment as claimed in claim 19 

when- in the cancer specific antigen is selected from the group consisting of 

30 pr teins CD2, CD4, CD8, CD20, EGFR, VEGFR and HER2. 
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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 Ill NO:14, wherein the amino acid sequenc: 

of the heavy chain mediates the activation of downstream immune sys • m 

5 effector functions when the antibody, fusion protein or binding fragn •nt is 

bound to its target antigen, in the preparation of a medicament for 	.e in the 

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

23. Use as claimed in claim 22 wherein the downstrea 	immune system 

10 effector functions are selected 	from 	the group 	consis 	of complement 

dependent cytotoxicity, antibody dependent cell me. ated cytotoxicity and 

antibody dependent cellular pathogenesis. 

24. Use as claimed in claim 22 or 23 where 	the target antigen is a cancer 

15 specific antigen. 

25. Use as claimed in claim 24 when- n the cancer specific antigen is selected 

from the group consisting of a cyt. me, a chemokine, a growth factor, a cell 

surface receptor, a virus and a col. 	onent of the complement cascade. 

20 

26. Use as claimed in cla . 	24 wherein the cancer specific antigen is selected 

from the group consisti _ of proteins CD2, CD4, CD8, CD20, EGFR, VEGFR and 

HER2. 

25 27. A methoc for the treatment or prevention of a cancerous or malignant 

condition in a 	anine subject, the method comprising the steps of: 

- pr . iding an antibody or a fusion protein or a binding fragment thereof 

\• lich binds specifically to a target antigen which has a specific function 

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

30 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 Ill 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, fu 	on 

5 protein or binding fragment to the canine subject in need o 	such 

treatment. 

28. The method as claimed in claim 27 wherein the downs 	eam immune 

system effector functions are selected from the group consisti • g of complement 

10 	dependent cytotoxicity, antibody dependent cell media 	d cytotoxicity and 

antibody dependent cellular pathogenesis. 

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

cancer specific antigen. 

15 

30. The method as claimed in claim 	cancer specific antigen is selected 

from the group consisting of a cytokir-, a chemokine, a growth factor, a cell 

surface receptor, a virus and a comps 	ent of the complement cascade. 

20 	31. 	The method as claimed ..) claim 29 wherein the cancer specific antigen is 

selected from the group c 	lsisting of proteins CD2, CD4, CD8, CD20, EGFR, 

VEGFR and HER2. 

32. 	An antibody )1-  a fusion protein or a binding fragment thereof for use in 

25 	the treatment of : condition in a canine, wherein the antibody, fusion protein or 

binding frag 	nt has a heavy chain constant domain which does not bind to C1q 

when the : 	tibody, fusion protein or binding fragment is bound to its target 

antigen i nd wherein the antibody, fusion protein or binding fragment can be 

put-if 	d 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. 

5 34. The antibody, fusion protein or binding fragment as claimed in cl. m 32 

wherein the antibody has a heavy chain constant domain comprising t• e amino 

acid sequence of SEQ ID NO:13. 

35. Use of an antibody or a fusion protein or a binding 	ragment thereof 

10 which comprises a heavy chain constant domain which d es not bind to C1q 

when the antibody, fusion protein or binding fragmen 	is bound to its target 

antigen and wherein the antibody, fusion protein or • inding fragment can be 

purified using Protein A chromatography in the pr• • aration of a medicament for 

the treatment of a condition associated with 	ain and/or inflammation in a 

15 canine. 

36. Use as claimed in claim 35 w erein the antibody, fusion protein or 

binding fragment has a heavy chain , • nstant domain comprising the amino acid 

sequence of SEQ ID NO:6. 

20 

37. Use as claimed in 	.im 35 wherein the antibody, fusion protein or 

binding fragment has a h 	vy chain constant domain comprising the amino acid 

sequence selected fro ' the group consisting of SEQ ID NO:12, SEQ ID NO:13 and 

SEQ ID NO:15. 

25 

38. A met •d for treating, inhibiting or ameliorating pain or inflammation in 

a canine s •ject 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 

30 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 r 

protein or binding fragment to the canine subject. 

5 

39. 	The method as claimed in claim 38 wherein the antibody, fusio , protein 

or binding fragment has a heavy chain constant domain comprisinl the amino 

acid sequence of SEQ ID NO:6. 

10 	40. 	The method as claimed in claim 38 wherein the ant 4ody, fusion protein 

or binding fragment has a heavy chain constant domai 	comprising the amino 

acid sequence of SEQ ID N0:13. 

41. 	A recombinant antibody or a fusion prot- 	or a binding fragment thereof 

15 	which can be therapeutically administered 	4 a canine in order to specifically 

bind to a target antigen, wherein the co 	tant domain of the antibody, fusion 

protein or binding fragment does not b .  d to C1q complement, and wherein the 

heavy chain of the constant domain 	omprises a canine immunoglobulin heavy 

chain constant domain isotype A 	iving an amino acid sequence of SEQ ID NO: 8, 

20 	a canine immunoglobulin he 	y chain constant domain isotype D having an 

amino acid sequence of SE 	ID N0:11 or an aglycosyl canine immunoglobulin 

heavy chain constant do 1 ain isotype B having an amino acid sequence of SEQ ID 

NO:13. 

25 	42. 	The reco r 	inant antibody, fusion protein or binding fragment as claimed 

in claim 41 w 	rein the antibody, fusion protein or binding fragment has a heavy 

chain cons 'ant domain comprising the amino acid sequence selected from the 

group c 	sisting of SEQ ID N0:6, SEQ ID NO:12, SEQ ID NO:13 and SEQ ID N0:15. 

30 	4 A recombinant antibody or a fusion protein or a binding fragment thereof 

which 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, where' . 

the heavy chain of the antibody, fusion protein or binding fragment compr . es 

5 canine immunoglobulin heavy chain constant domain isotype B having an . mino 

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 	r aglycosyl 

canine immunoglobulin heavy chain isotype C having an amino a• d sequence of 

SEQ ID NO:14. 

10 

44. A pharmaceutical composition comprising an ant • ody, fusion protein or 

binding fragment as claimed in any one of claims 4 	to 43 and at least one 

pharmaceutically acceptable carrier, excipient or dilu 	t. 

15 45. An isolated nucleic acid that encodes an 	ntibody, fusion protein or binding 

fragment according to any one of claims 41 o 43, an expression vector comprising 

said nucleic acid or a host cell comprisin: .aid expression vector. 

46. A method for the purificat .n of a canine derived immunoglobulin or an 

20 immunoglobulin or fusion pr• em comprising a canine heavy chain constant 

domain of isotype A having .n amino acid sequence of SEQ ID NO:8 or a canine 

immunoglobulin heavy c 1 in constant domain of isotype D having an amino acid 

sequence of SEQ ID N'4:11 from a source mixture, the method comprising the 

steps of: 

25 (i) provi • ng a source mixture comprising target immunoglobulins or 

fusion 	roteins, 

(ii) .ubjecting the source mixture to anion exchange chromatography; 

) 	subjecting 	the 	source 	mixture 	to 	hydrophobic 	interaction 

chromatography; and 

30 (iv) subjecting the source mixture to size exclusion chromatography. 
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47. 	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 Ill NO:8 or a canine 

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

5 sequence of SEQ ID NO:11 from a source mixture, the method comprisi g the 

steps of: 

(i) providing a source mixture comprising target immuno 	obulins or 

fusion proteins, 

(ii) subjecting 	the 	source 	mixture 	to 	rapt adhere 	affinity 

10 chromatography; and 

(iii) subjecting the source mixture to anion excha .e chromatography. 

48. 	An antibody or fusion protein produced fro 	the purification method of 

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

15 
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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 

5 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. 

10 

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. 

15 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. 

20 

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 

25 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 

30 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. 

5 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. 

10 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 

15 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 

20 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 

25 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. 

30 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 

5 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 

10 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 

15 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 

20 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: 

25 (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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