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CLAIMS 

1. A method of increasing complement-dependent cytotoxicity (CDC) of a parent 

polypeptide comprising an Fc domain of an immunoglobulin and a binding region 

which method comprises introducing a mutation to the parent polypeptide in g e or 

more amino acid residue(s) selected from the group corresponding to E430 	E345X, 

and 5440W in the Fc region of a human IgG1 heavy chain. 

2. The method according to claim 1, wherein the mutation in one or 	ore amino acid 

residue(s) is selected from the group corresponding to E430G, E4 OS, E430F, E430T, 

E345K, E345Q, E345R, E345Y, and S440W in the Fc region of . human IgG1 heavy 

chain. 

3. The method according to any one of claims 1 or 2, w erein the mutation in one or 

more amino acid residue(s) is selected from the gro 	corresponding to E430G, 

E430S, E345K, and E345Q in the Fc region of a h 	an IgG1 heavy chain. 

4. A method of increasing CDC and antibody aependent cell-mediated cytotoxicity 

(ADCC) of a parent polypeptide comprising an Fc domain of an immunoglobulin and a 

binding region, which method comprise 	introducing a mutation to the parent 

polypeptide in one or more amino acid residue(s) corresponding to E430X, E345X, 

and S440W in the Fc region of a h 	an IgG1 heavy chain. 

5. The method according to claim 4, wherein the mutation in one or more amino acid 

residue(s) corresponding t. 	345R, E430T, and E430F in the Fc region of a human 

IgG1 heavy chain. 

6. The method acco ding to any one of claims 1 to 5, wherein the parent polypeptide 

is a parent antibe gy comprising an Fc domain of an immunoglobulin and an antigen-

binding region 

7. The m 	hod according to claim 6, wherein the parent antibody is a monospecific, 

bispeci c or multispecific antibody. 
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8. A method of increasing complement-dependent cytotoxicity (CDC) of a parent 

antibody which is a bispecific antibody comprising a first polypeptide comprising a 

first CH2-CH3 region of an immunoglobulin and a first antigen-binding region, and -

second polypeptide comprising a second CH2-CH3 region of an immunoglobulin tnd 

a second antigen-binding region, wherein the first and second antigen-bindint 

regions bind different epitopes on the same antigen or on different antigen:, and 

wherein the method comprises introducing a mutation to the first and/or second 

CH2-CH3 region in one or more amino acid residue(s) selected from tte group 

corresponding toE430X, E345X, S440Y and S440W in the Fc region •f a human IgGl 

heavy chain; and wherein 

the first CH2-CH3 region comprises a further amino acid muta ion at a position 

selected from those corresponding to K409, T366, L368, K3 0, D399, F405, and 

Y407 in the Fc region of a human IgG1 heavy chain; and 	herein the second CH2- 

CH3 region comprises a further amino acid mutation a a position selected from 

those corresponding to F405, T366, L368, K370, D3.9, Y407, and K409 in the Fc 

region of a human IgG1 heavy chain, and wherei 	the further amino acid mutation in 

the first CH2-CH3 region is different from the further amino acid mutation in the 

second CH2-CH3 region. 

9. The method according to claim 8, w -rein the mutation in one or more amino acid 

residue(s) is selected from the grout corresponding toE430G, E430S, E430F, E430T, 

E345K, E345Q, E345R, E345Y, 54,0Y, and S440W in the Fc region of a human IgG1 

heavy chain. 

10. The method according o any one of claims 8 or 9, wherein the method 

comprises introducing a 	utation in both the first and second polypeptide of the 

bispecific antibody. 

11. The method tccording to any one of claims 8 to 10, wherein the further amino 

acid mutation •f the first CH2-CH3 region is at the position corresponding to K409, 

such as K4t•R, in the Fc region of a human IgGl heavy chain; and wherein the 

further a 	ino acid mutation of the second CH2-CH3 region is at the position 

correstonding to F405, such as F405L, in the Fc region of a human IgG1 heavy 

cha 
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12. The method according to any one of claims 1 to 11, said method comprises 

introducing the mutation in one of more positions other than S440Y and 5440W, and 

further introducing a mutation 

(i) in each of the amino acid residues corresponding to K439 and S440 in the Fc 

region of a human IgG1 heavy chain, with the proviso that the mutation in S• 	0 is 

not 5440Y or S440W, 

(ii) in each of the amino acid residues corresponding to K447 and 448 in 	he Fc 

region of a human IgG1 heavy chain, such as K447K/R/H and 448E/D n the Fc 

region of a human IgG1 heavy chain, preferably K447K and 448E i 	the Fc region of 

a human IgG1 heavy chain, or 

(iii) in each of the amino acid residues corresponding to K447, 448 and 449 in the Fc 

region of a human IgG1 heavy chain, such as K447D/E, 44: '/R/H and 449P in the Fc 

region of a human IgG1 heavy chain, preferably K447E, 4 ,8K and 449P in the Fc 

region of a human IgG1 heavy chain. 

13. The method according to claim 12, wherein t - method comprises introducing 

the mutation in one of more positions other th. 	5440Y and S440W, and further 

introducing a mutation in each of the amino .cid residues corresponding to K439 

and/or S440 in the Fc region of a human 	.G1 heavy chain, with the proviso that the 

mutation in in S440 is not 5440Y or 5446W. 

14. The method according to clai 	13, wherein the mutation in the position 

corresponding to K439 in the F 	egion of a human IgG1 heavy chain is K439D/E, 

and/or the mutation in the p• ition corresponding to 5440 in the Fc region of a 

human IgG1 heavy chain i 	S440K/R. 

15. A method of incre sing complement-dependent cytotoxicity (CDC) of a 

combination of at Ir.st a first and a second parent polypeptide, wherein the at least 

first and second warent polypeptide each comprises an Fc domain of an 

immunoglobu 	and a binding region, wherein the method comprises 

introducing 	o the at least first and/or second parent polypeptide a mutation in one 

or more amino acid residue(s) selected from the group corresponding toE430X, 

E345X S440Y, and S440W in the Fc region of a human IgG1 heavy chain. 
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16. The method according to claim 15, wherein the method comprises introducing to 

the at least first and/or second parent polypeptide a mutation in one or more amino 

acid residues selected from the group corresponding toE430G, E430S, E430F, E43t , 

E345K, E345Q, E345R, E345Y, S440Y, and S440W in the Fc region of a human .G1 

heavy chain. 

17. The method according to claim 16, wherein the method comprises i 	roducing a 

mutation which may be the same or different to both the first and se end parent 

polypeptide. 

18. The method according to claim 16, wherein the method co 	prises 

(i) introducing a mutation to the first parent polypeptide in one or more amino acid 

residues selected from the group corresponding toE430 	, E430S, E430F, E430T, 

E345K, E345Q, E345R, E345Y, S440Y, and S440W in 	e Fc region of a human IgG1 

heavy chain, 

(H) providing the second parent polypeptide whit 	does not comprise a mutation in 

one or more amino acid residues selected from 	he group corresponding toE430G, 

E430S, E430F, E430T, E345K, E345Q, E345t, E345Y, S440Y, and S440W in the Fc 

region of a human IgG1 heavy chain. 

19. The method according to any on: of claims 15 to 18, wherein the mutation in 

one or more positions is another t• an S440Y and S440W, and wherein the method 

further comprises the steps of 

(i) introducing to the first par-nt polypeptide a second mutation in the amino acid 

residue corresponding to position K439 in the Fc region of a human IgG1 heavy 

chain; and 

(ii) introducing to the 	econd parent polypeptide a second mutation in the amino acid 

residue correspon. 	g to 5440 in the Fc region of a human IgG1 heavy chain, with 

the proviso that 	e mutation is not S440Y or S440W; wherein steps (i) and (H) may 

alternatively 

(iii) introdu' ing the for the first parent polypeptide a second mutation in the amino 

acid resio e corresponding to position 5440 in the Fc region of a human IgG1 heavy 

chain, 	ith the proviso that the mutation is not S440Y or S440W; 

(iv) ntroducing to the second parent polypeptide a second mutation in the amino 
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acid residue corresponding to position K439 in the Fc region of a human IgG1 heavy 

chain. 

20. The method according to claim 19, wherein the mutation in the position 

corresponding to K439 in the Fc region of a human IgG1 heavy chain is K439P/E, 

and/or the mutation in the position corresponding to 5440 in the Fc region af a 

human IgG1 heavy chain is S440K/R. 

21. The method according to any one of claims 15 to 20, wherein t - first and 

second parent polypeptide is a first and second parent antibody :sch comprising an 

Fc domain of an immunoglobulin and an antigen-binding region. 

22. The method according to claim 21, wherein the first . d second parent antibody 

is a monospecific, bispecific or multispecific antibody. 

23. The method according to claim 22, wherein t - first and/or second parent 

antibody is a bispecific antibody which compris 	a first polypeptide comprising a 

first CH2-CH3 region of an immunoglobulin . 	d a first antigen-binding region, and a 

second polypeptide comprising a second 	2-CH3 region and a second antigen-

binding region, wherein the first and second antigen-binding regions bind different 

epitopes on the same antigen or on . fferent antigens, and wherein said first CH2- 

CH3 region comprises a further a 	no acid mutation at a position selected from 

those corresponding to K409, T .6, L368, K370, D399, F405, and Y407 in the Fc 

region of a human IgG1 heav# chain; and wherein the second CH2-CH3 region 

comprises a further amino :cid mutation at a position selected from those 

corresponding to F405, ' 66, L368, K370, D399, Y407, and K409 in the Fc region of 

a human IgG1 heavy 	ain, and wherein the further amino acid mutation in the first 

CH2-CH3 region is • ifferent from the further amino acid mutation in the second CH2- 

CI-13 region. 

24. The me• od according to claim 23, wherein the first CH2-CH3 region comprises a 

further a,  ino acid mutation at the position corresponding to K409, such as K409R, 

in the 	region of a human IgG1 heavy chain; and wherein the second CH2-CH3 

reg tan comprises a further amino acid mutation at the position corresponding to 

F,05, such as F405L, in the Fc region of a human IgG1 heavy chain. 
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25. The method according to any one of claims 1 to 3 and 6 to 24, wherein the 

method does not alter antibody dependent cell-mediated cytotoxicity (ADCC) of th 

parent polypeptide or parent antibody. 

26. The method according to any one of claims 1 to 25, wherein the meths: does 

not alter binding of the parent polypeptide or parent antibody to neonat. 	Fc receptor 

(FcRn) as determined by the method disclosed in Example 34. 

27. The method according to to any one of claims 1 to 25, wher- n the method does 

not increase or decrease binding of the parent polypeptide or r.arent antibody to 

neonatal Fc receptor (FcRn) by more than 30%, such as of • ore than 20%, 10% or 

5% as measured by a change in the absorbance at OD40 	nm as determined by the 

method disclosed in Example 34. 

28. The method according to any one of claims 1 o 25, wherein the method does 

not increase the apparent affinity of the paren 	polypeptide or parent antibody to 

mouse neonatal Fc receptor (FcRn) by more han a factor 0.5 or does not decrease 

the apparent affinity of the parent polype 	de or parent antibody to mouse FcRn by 

more than a factor 2 as determined by 	e method disclosed in Example 34. 

29. The method according to any 6 e of claims 1 to 28, wherein the method does 

not alter the plasma clearance rate of the parent polypeptide or parent antibody as 

determined by the method d 	closed in Example 37. 

30. The method according to any one of claims 1 to 28, wherein the method does 

not increase or decrease the plasma clearance rate of the parent polypeptide or 

parent antibody by more than a factor 3.0, such as by by more than a factor 2.5, 

factor 2.0, facto,  1.5 or factor 1.2 as determined by the method disclosed in 

Example 37. 

31. The r ethod according to any of claims 1 to 30, wherein the method does not 

alter t.rget independent fluid phase complement activation of the variant as 

det rmined by the method as determined by the method disclosed in Example 36. 
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32. The method according to any one of claims 1 to 31, wherein the method does 

not alter the plasma half-life of the parent polypeptide or parent antibody. 

33. A variant of a parent polypeptide comprising an Fc domain of an immunoglobulin 

and a binding region, wherein the variant comprises one or more mutation(s) 

selected from the group corresponding toE430G, E430S, E430F, E430T, E3,5K, 

E345Q, E345R, E345Y, and S440W in the Fc region of a human IgG1 he. y chain 

and provided that the variant does not contain any further mutations 	the Fc 

domain which alter the binding of the variant to neonatal Fc recept. 	(FcRn). 

34. A variant of a parent polypeptide comprising an Fc domain of an immunoglobulin 

and a binding region, wherein the variant comprises one or 	ore mutation(s) 

selected from the group corresponding toE430G, E430S, '430F, E430T, E345K, 

E345Q, E345R, E345Y, and S440W in the Fc region of 	human IgG1 heavy chain 

and provided that the variant does not contain any farther mutations in the Fc 

domain which increase or decrease the binding of he variant to neonatal Fc receptor 

(FcRn) by more than 30%, such as of more th. 	20%, 10% or 5% as measured by a 

change in the absorbance at OD405 nm as determined by the method disclosed in 

Example 34. 

35. The variant according to any one if claims 33 or 34, wherein the one or more 

mutation(s) is selected from the g re up corresponding toE430G, E430S, E345K, and 

E345Q in the Fc region of a hu 	-n IgG1 heavy chain. 

36. The variant according 	. any of claims 33 to 35, wherein the variant does not 

contain any further mut. ions in the Fc domain which alter antibody dependent cell-

mediated cytotoxicity ADCC) of the variant. 

37. The variant 	cording to any one of claims 33 to 36, wherein the variant does 

not contain a 	further mutations in the Fc domain which alter the plasma clearance 

rate of the 	ariant as determined by the method disclosed in Example 37. 

38. Th 	variant according to any one of claims 33 to 36, wherein the variant does 

not 	ontain any further mutations in the Fc domain which increase or decrease the 

plsma clearance rate of the variant by more than a factor 3.0, such as by by more 
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than a factor 2.5, factor 2.0, factor 1.5 or factor 1.2 as determined by the method 

disclosed in Example 37. 

39. The variant according to any one of claims 33 to 36, wherein the variant dors 

not contain any further mutations in the Fc domain which alter the serum hal 	life of 

the variant. 

40. The variant according to any of claims 33 to 39, wherein the vari. t does not 

contain any further mutations in the Fc domain which alter target i dependent fluid 

phase complement activation of the variant as determined by the method disclosed 

in Example 36. 

41. The variant according to any of claims 33 to 40, whe.-in the variant does not 

contain any further mutations in the Fc domain. 

42. The variant according to any of claims 33 to 4 	, wherein the variant comprises 

only one mutation. 

43. The variant according to any of claim 	33 to 42, wherein the variant comprises a 

combination of two mutations in the a 	no acid residues selected from the group 

corresponding toE345X/E430X, E34 	5440Y, E345X/S440W, E430X/5440Y, and 

E430X/S440W in the Fc region of 	human IgG1 heavy chain. 

44. A variant of a parent pol 	eptide comprising an Fc domain of an immunoglobulin 

and a binding region, whe -in the variant comprises a first mutation selected from 

the group correspondin. toE430G, E4305, E430F, E430T, E345K, E345Q, E345R, 

E345Y, S440Y, and 3,40W in the Fc region of a human IgG1 heavy chain; and a 

second mutation sr ected from the group corresponding to 

(i) an amino aci. residue corresponding to K439 and S440 in the Fc region of a 

human IgG1 	eavy chain, with the proviso that the mutation in 3440 is not S440Y or 

5440W, an 	if the first mutation is S440Y or 5440W the second mutation is in the 

amino a 	d residue corresponding to K439 in the Fc region of a human IgG1 heavy 

chain,  

(ii) n amino acid residue corresponding to K447D/E or corresponding to K447K/R/H 

. d 448P in the Fc region of a human IgG1 heavy chain; or 
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(iii) an amino acid residue corresponding to K447D/E or corresponding to K447K/R/H 

and 448K/R/H and 449P in the Fc region of a human IgG1 heavy chain. 

45. The variant according to claim 44, wherein the variant comprises a first mu : ion 

selected from the group corresponding toE430G, E430S, E430F, E430T, E345 , 

E345Q, E345R, and E345Y in the Fc region of a human IgG1 heavy chain, • d a 

second mutation in an amino acid residue corresponding to K439 and S4,0 in the Fc 

region of a human IgG1 heavy chain, with the proviso that the mutation in S440 is 

not 5440Y and 5440W. 

46. The variant according to claim 45, wherein the mutation i 	the amino acid 

residue corresponding to K439 is K439D/E and the amino a 	d residue corresponding 

to 5440 is 5440K/R. 

47. The variant according to any one of claims 33 to 46, wherein the parent 

polypeptide is a parent antibody comprising an F 	domain of an immunoglobulin and 

an antigen-binding region. 

48. The variant according to claim 47, wh: ein the variant is selected from a 

monospecific antibody, bispecific antibody or multispecific antibody. 

49. A variant of a parent antibody 	hich is a bispecific antibody comprising a first 

polypeptide comprising a first C. 2-CH3 region of an immunoglobulin and a first 

antigen-binding region, and • second polypeptide comprising a second CH2-CH3 

region of an immunoglobul' 	and a second antigen-binding region, wherein the first 

and second antigen-bin 	g regions bind different epitopes on the same or on 

different antigens, an: wherein the first and/or second CH2-CH3 regions comprise 

one or more mutatian(s) selected from the group corresponding toE430G, E430S, 

E430F, E430T, E 45K, E345Q, E345R, E345Y, 5440Y, and 5440W in the Fc region of 

a human IgGi 	eavy chain, and wherein 

the first pol peptide comprises a further mutation in an amino acid residue selected 

from tho - corresponding to K409, T366, L368, K370, D399, F405, and Y407 in the 

Fc region of a human IgG1 heavy chain; and 

the -econd polypeptide comprises a further mutation in an amino acid residue 

so ected from those corresponding to F405, T366, L368, K370, D399, Y407 and K409 
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in the Fc region of a human IgG1 heavy chain, and wherein the further mutation in 

the first polypeptide is different from the further mutation in the second polypeptide. 

50. The variant according to claim 49, wherein 

(i) the first polypeptide comprises a further mutation in the amino acid resid 	- 

corresponding to K409, such as K409R, in the Fc region of a human IgG1 	-avy 

chain; and 

(ii) the second polypeptide comprises a further mutation in the amino •cid residue 

corresponding to F405, such as F405L, in the Fc region of a human gG1 heavy 

chain; or wherein alternatively 

(Hi) the first polypeptide comprises a further mutation in the • 	eno acid residue 

corresponding to F405, such as F405L, in the Fc region of a 	uman IgGi heavy 

chain; and 

(iv) the second polypeptide comprises a further mutaf.n in the amino acid residue 

corresponding to K409, such as K409R, in the Fc rer:ion of a human IgG1 heavy 

chain. 

51. The variant according to any of claims 3. to 50, wherein the variant is 

conjugated to a drug, toxin or radiolabel, .uch as wherein the variant is conjugated 

to a toxin via a linker. 

52. The variant according to any e 	claims 33 to 51, wherein the variant is part of a 

fusion protein. 

53. The variant according ,• any of claims 33 to 52, wherein the variant is a human 

IgGi, IgG2, IgG3, IgG4 IgA1, IgA2, IgD, IgM, or IgE antibody, optionally a human 

full-length antibody, 	ch as a human full-length IgG1 antibody. 

54. A composite. 	comprising a first and a second variant of a parent polypeptide 

each compris 	g an Fc domain of an immunoglobulin and a binding region, wherein 

the first an•./or second variant comprises one or more mutation(s) selected from the 

group co responding toE430X, E345X, S440Y and S440W in the Fc region of a 

human IgG1 heavy chain. 
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55. The composition according to claim 54, wherein the first and/or second variant 

comprises one or more mutation(s) selected from the group corresponding toE430G, 

E430S, E430F, E430T, E345K, E345Q, E345R, E345Y, S440Y, and S440W in the F 

region of a human IgGi heavy chain. 

56. The composition according to claim 55, wherein both the first and second variant 

comprises one or more mutation(s) which may be the same or different. 

57. The composition according to claim 55, wherein the first varian 	comprises one 

or more mutation(s) selected from the group corresponding toE4.0G, E430S, E430F, 

E430T, E345K, E345Q, E345R, E345Y, S440Y, 	S440W in t•e Fc and 	 region of a 

human IgG1 heavy chain, and wherein 

the second variant does not comprise one or more mutation(s) in an amino acid 

residue selected from the group corresponding toE430c, E430S, E430F, E430T, 

E345K, E345Q, E345R, E345Y, S440Y, and S440Wi 	he Fc region of a human IgG1 

heavy chain. 

58. The composition according to any one of 	laims 54 to 57 wherein 

(i) the first variant further comprises a m 	ation in the position corresponding to 

K439 in the Fc region of a human IgG1 	eavy chain, and 

(ii) the second variant further comprises a mutation in the position corresponding to 

S440 in the Fc region of a human 	•G1 heavy chain, with the proviso that the 

mutation is not S440Y or 5440 	; or 

wherein (i) and (ii) may altefratively be 

(iii) the first variant furthe 	comprises a mutation in the position corresponding to 

S440 in the Fc region of . human IgG1 heavy chain, with the proviso that the 

mutation is not S440 	or S440W; and 

(iv) the second var.; nt further comprises a mutation in the position corresponding to 

K439 in the Fc rr, • on of a human IgGi heavy chain. 

59. The co ' position according to claim 58, wherein the mutation in position K439 in 

the Fc re: ion of a human IgG1 heavy chain is K439D/E, and/or the mutation in 

positio 	5440 in the Fc region of a human IgGi heavy chain is S440K/R. 
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60. The composition according to any one of claims 54 to 59, wherein 

(i) the first variant further comprises a pro-drug, and 

(ii) the second variant comprises an activator for the pro-drug on the first variant; or 

wherein (i) and (ii) may alternatively be 

(di) the second variant comprises a pro-drug, and 

(iv) the first variant comprises an activator for the pro-drug on the second 	ariant. 

61. The composition according to any of claims 54 to 60, wherein the irst and 

second parent polypeptide is a first and second parent antibody ea 	comprising an 

Fc domain of an immunoglobulin and an antigen-binding region. 

62. The composition according to claim 61, wherein the firs,  and the second antibody 

is each a human IgGl, IgG2, IgG3, IgG4, IgAl, IgA2, Ig It, IgM, or IgE antibody, 

optionally each a human full-length antibody, such as • ach a human full-length IgG1 

antibody. 

63. The composition according to claim 62, wh rem the first and the second antibody 

is each selected from a monospecific, bispe 	is or multispecific antibody. 

64. The composition according to claim .3, wherein the first and/or second parent 

antibody is each a bispecific antibod 	which comprises a first polypeptide comprising 

a first CH2-CH3 region of an imm 	oglobulin and a first antigen-binding region, and 

a second polypeptide comprisin•• a second CH2-CH3 region and a second antigen- 

binding region, wherein the f 	t and second antigen-binding regions bind different 

epitopes on the same anti! en or on different antigens, and wherein said first CH2- 

CH3 region comprises a urther amino acid mutation at a position selected from 

those corresponding 	• K409, T366, L368, K370, D399, F405, and Y407 in the Fc 

region of a human gG1 heavy chain; and wherein the second CH2-CH3 region 

comprises a fu 	er amino acid mutation at a position selected from those 

correspondin• to F405, T366, L368, K370, D399, Y407, and K409 in the Fc region of 

a human I• 	1 heavy chain, and wherein the further amino acid mutation in the first 

CH2-CH 	region is different from the further amino acid mutation in the second CH2- 

CH3 r gion. 
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65. The composition according to claim 64, wherein the further amino acid mutation 

of the first CH2-CH3 region is at the position corresponding to K409, such as K409R, 

in the Fc region of a human IgG1 heavy chain; and wherein the further amino acid 

mutation of the second CH2-CH3 region is at the position corresponding to F405, 

such as F405L, in the Fc region of a human IgG1 heavy chain. 

66. The composition according to any one of claims 54 to 63, wherein th 	first and 

the second variant of the composition bind different epitopes on the s•. me or on 

different antigens. 

67. The composition according to any one of claims 54 to 66, 	herein one or both of 

the first and second variants are conjugated to a drug, toxi 	or radiolabel, such as 

wherein one or both of the first and second variants are 	finjugated to a toxin via a 

linker. 

68. The composition according to any one of clai 	54 to 67, wherein one or both of 

the first and second variants are part of a fusio 	protein. 

69. The composition according to any one if claims 54 to 63 and 66 to 68, wherein 

the first and/or second variant of the c. 	position comprises only one mutation. 

70. A composition comprising the 	ariant according to any one of claims 33 to 53 or 

the composition according to a 	one of claims 54 to 69 and a pharmaceutically 

acceptable carrier. 

71. A kit-of-parts comp( ing a first variant and a second variant as defined in any 

one of claims 33 to 5 	for simultaneous, separate or sequential use in therapy. 

72. The variant, 	omposition or kit-of-parts according to any one of claims 33 to 71 

for treatment .f a disease, such as cancer. 

73. A m- 	od for the treatment of a disease in a human comprising administration of 

a van.. t, a composition or kit-of-parts according to any one of claims 33 to 71. 
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74. A method for the treatment of cancer in a human comprising administration of 

the variant, the composition or the kit-of-parts according to any one of claims 33 to 

71. 

75. The variant, composition or kit-of-parts according to any one of claims 3 

for use in imaging at least a part of the body of a human or other mammal  

o 71, 

76. A method for imaging of at least a part of the body of a human or .ther 

mammal, comprising administering a variant, a composition or a ki -of-parts 

according to any one of claims 33 to 71. 
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CLAIMS 

1. A method of increasing complement-dependent cytotoxicity (CDC) of a parent 

polypeptide comprising an Fc domain of an immunoglobulin and a binding region, which 

method comprises introducing a mutation to the parent polypeptide in one or more 

amino acid residue(s) selected from the group corresponding to E430X, E345X, and 

S440W in the Fc region of a human IgG1 heavy chain. 

2. The method according to claim 1, wherein the mutation in one or more amino acid 

residue(s) is selected from the group corresponding to E430G, E4305, E430F, E430T, 

E345K, E345Q, E345R, E345Y, and S440W in the Fc region of a human IgG1 heavy 

chain or 

from the group corresponding to E430G, E4305, E345K, and E345Q in the Fc region of 

a human IgG1 heavy chain. 

3. A method of increasing CDC and antibody dependent cell-mediated cytotoxicity 

(ADCC) of a parent polypeptide comprising an Fc domain of an immunoglobulin and a 

binding region, which method comprises introducing a mutation to the parent 

polypeptide in one or more amino acid residue(s) corresponding to E430X, E345X, and 

S440W in the Fc region of a human IgG1 heavy chain. 

4. The method according to claim 3, wherein the mutation in one or more amino acid 

residue(s) corresponding to E345R, E430T, and E430F in the Fc region of a human 

IgG1 heavy chain. 

5. The method according to any one of claims 1 to 4, wherein the parent polypeptide is 

a parent antibody comprising an Fc domain of an immunoglobulin and an antigen-

binding region. 

6. A method of increasing complement-dependent cytotoxicity (CDC) of a parent 

antibody which is a bispecific antibody comprising a first polypeptide comprising a first 

CH2-CH3 region of an immunoglobulin and a first antigen-binding region, and a second 

polypeptide comprising a second CH2-CH3 region of an immunoglobulin and a second 

antigen-binding region, wherein the first and second antigen-binding regions bind 

different epitopes on the same antigen or on different antigens, and wherein the 

method comprises introducing a mutation to the first and/or second CH2-CH3 region in 

one or more amino acid residue(s) selected from the group corresponding to E430X, 
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E345X, S440Y and S440W in the Fc region of a human IgG1 heavy chain; and wherein 

the first CH2-CH3 region comprises a further amino acid mutation at a position selected 

from those corresponding to K409, T366, L368, K370, D399, F405, and Y407 in the Fc 

region of a human IgG1 heavy chain; and wherein the second CH2-CH3 region 

comprises a further amino acid mutation at a position selected from those 

corresponding to F405, T366, L368, K370, D399, Y407, and K409 in the Fc region of a 

human IgGi heavy chain, and wherein the further amino acid mutation in the first 

CH2-CH3 region is different from the further amino acid mutation in the second CH2- 

CH3 region. 

7. The method according to claim 6, wherein the mutation in one or more amino acid 

residue(s) is selected from the group corresponding to E430G, E430S, E430F, E430T, 

E345K, E345Q, E345R, E345Y, S440Y, and 5440W in the Fc region of a human IgG1 

heavy chain. 

8. The method according to any one of claims 6 or 7, wherein the method comprises 

introducing a mutation in both the first and second polypeptide of the bispecific 

antibody. 

9. The method according to any one of claims 6 to 8, wherein the further amino acid 

mutation of the first CH2-CH3 region is at the position corresponding to K409, such as 

K409R, in the Fc region of a human IgGi heavy chain; and wherein the further amino 

acid mutation of the second CH2-CH3 region is at the position corresponding to F405, 

such as F405L, in the Fc region of a human IgG1 heavy chain. 

10. The method according to any one of claims 1 to 9, said method comprises 

introducing the mutation in one of more positions other than S440Y and S440W, and 

further introducing a mutation 

(i) in each of the amino acid residues corresponding to K439 and 5440 in the Fc region 

of a human IgGi heavy chain, with the proviso that the mutation in S440 is not S440Y 

or S440W, 

(ii) in each of the amino acid residues corresponding to K447 and 448 in the Fc region 

of a human IgGi heavy chain, such as K447K/R/H and 448E/D in the Fc region of a 

human IgG1 heavy chain, preferably K447K and 448E in the Fc region of a human IgGi 

heavy chain, or 

(iii) in each of the amino acid residues corresponding to K447, 448 and 449 in the Fc 

region of a human IgGi heavy chain, such as K447D/E, 448K/R/H and 449P in the Fc 
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region of a human IgG1 heavy chain, preferably K447E, 448K and 449P in the Fc 

region of a human IgG1 heavy chain. 

11. The method according to claim 10, wherein the method comprises introducing the 

mutation in one of more positions other than S440Y and S440W, and further 

introducing a mutation in each of the amino acid residues corresponding to K439 

and/or S440 in the Fc region of a human IgG1 heavy chain, with the proviso that the 

mutation in in S440 is not S440Y or S440W. 

12. The method according to claim 11, wherein the mutation in the position 

corresponding to K439 in the Fc region of a human IgG1 heavy chain is K439D/E, 

and/or the mutation in the position corresponding to S440 in the Fc region of a human 

IgG1 heavy chain is S440K/R. 

13. A method of increasing complement-dependent cytotoxicity (CDC) of a combination 

of at least a first and a second parent polypeptide, wherein the at least first and second 

parent polypeptide each comprises an Fc domain of an immunoglobulin and a binding 

region, wherein the method comprises 

introducing to the at least first and/or second parent polypeptide a mutation in one or 

more amino acid residue(s) selected from the group corresponding to E430X, E345X, 

S440Y, and S440W in the Fc region of a human IgG1 heavy chain. 

14. The method according to claim 13, wherein the method comprises introducing to 

the at least first and/or second parent polypeptide a mutation in one or more amino 

acid residues selected from the group corresponding to E430G, E430S, E430F, E430T, 

E345K, E345Q, E345R, E345Y, 5440Y, and S440W in the Fc region of a human IgG1 

heavy chain. 

15. The method according to claim 14, wherein the method comprises introducing a 

mutation which may be the same or different to both the first and second parent 

polypeptide. 

16. The method according to claim 14, wherein the method comprises 

(i) introducing a mutation to the first parent polypeptide in one or more amino acid 

residues selected from the group corresponding to E430G, E430S, E430F, E430T, 

E345K, E345Q, E345R, E345Y, S440Y, and S440W in the Fc region of a human IgG1 

heavy chain, 

(ii) providing the second parent polypeptide which does not comprise a mutation in one 

133 



or more amino acid residues selected from the group corresponding to E430G, E430S, 

E430F, E430T, E345K, E345Q, E345R, E345Y, S440Y, and S440W in the Fc region of a 

human IgG1 heavy chain. 

17. The method according to any one of claims 13 to 16, wherein the mutation in one 

or more positions is another than S440Y and S440W, and wherein the method further 

comprises the steps of 

(i) introducing to the first parent polypeptide a second mutation in the amino acid 

residue corresponding to position K439 in the Fc region of a human IgG1 heavy chain; 

and 

(ii) introducing to the second parent polypeptide a second mutation in the amino acid 

residue corresponding to S440 in the Fc region of a human IgG1 heavy chain, with the 

proviso that the mutation is not S440Y or S440W; wherein steps (i) and (ii) may 

alternatively be 

(iii) introducing the for the first parent polypeptide a second mutation in the amino acid 

residue corresponding to position S440 in the Fc region of a human IgG1 heavy chain, 

with the proviso that the mutation is not S440Y or S440W; 

(iv) introducing to the second parent polypeptide a second mutation in the amino acid 

residue corresponding to position K439 in the Fc region of a human IgG1 heavy chain. 

18. The method according to claim 17, wherein the mutation in the position 

corresponding to K439 in the Fc region of a human IgG1 heavy chain is K439D/E, 

and/or the mutation in the position corresponding to S440 in the Fc region of a human 

IgG1 heavy chain is S440K/R. 

19. The method according to any one of claims 13 to 18, wherein the first and second 

parent polypeptide is a first and second parent antibody each comprising an Fc domain 

of an immunoglobulin and an antigen-binding region. 

20. The method according to claim 19, wherein the first and/or second parent antibody 

is a bispecific antibody which comprises a first polypeptide comprising a first CH2-CH3 

region of an immunoglobulin and a first antigen-binding region, and a second 

polypeptide comprising a second CH2-CH3 region and a second antigen-binding region, 

wherein the first and second antigen-binding regions bind different epitopes on the 

same antigen or on different antigens, and wherein said first CH2-CH3 region 

comprises a further amino acid mutation at a position selected from those 

corresponding to K409, T366, L368, K370, D399, F405, and Y407 in the Fc region of a 

human IgG1 heavy chain; and wherein the second CH2-CH3 region comprises a further 
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amino acid mutation at a position selected from those corresponding to F405, T366, 

L368, K370, D399, Y407, and K409 in the Fc region of a human IgG1 heavy chain, and 

wherein the further amino acid mutation in the first CH2-CH3 region is different from 

the further amino acid mutation in the second CH2-CH3 region. 

21. The method according to claim 20, wherein the first CH2-CH3 region comprises a 

further amino acid mutation at the position corresponding to K409, such as K409R, in 

the Fc region of a human IgG1 heavy chain; and wherein the second CH2-CH3 region 

comprises a further amino acid mutation at the position corresponding to F405, such as 

F405L, in the Fc region of a human IgG1 heavy chain. 

22. The method according to any one of claims 1 to 2 and 5 to 21, wherein the method 

does not alter antibody dependent cell-mediated cytotoxicity (ADCC) of the parent 

polypeptide or parent antibody. 

23. The method according to any one of claims 1 to 22, wherein 

a) the method does not alter binding of the parent polypeptide or parent antibody to 

neonatal Fc receptor (FcRn) as determined by the method disclosed in Example 34 

and/or 

b) the method does not increase or decrease binding of the parent polypeptide or 

parent antibody to neonatal Fc receptor (FcRn) by more than 30%, such as of more 

than 20%, 10% or 5% as measured by a change in the absorbance at OD405 nm as 

determined by the method disclosed in Example 34 and/or 

c) the method does not increase the apparent affinity of the parent polypeptide or 

parent antibody to mouse neonatal Fc receptor (FcRn) by more than a factor 0.5 or 

does not decrease the apparent affinity of the parent polypeptide or parent antibody to 

mouse FcRn by more than a factor 2 as determined by the method disclosed in 

Example 34 and/or 

d) the method does not alter the plasma clearance rate of the parent polypeptide or 

parent antibody as determined by the method disclosed in Example 37 and/or 

e) the method does not increase or decrease the plasma clearance rate of the parent 

polypeptide or parent antibody by more than a factor 3.0, such as by more than a 

factor 2.5, factor 2.0, factor 1.5 or factor 1.2 as determined by the method disclosed in 

Example 37 and/or 

f) the method does not alter target independent fluid phase complement activation of 

the variant as determined by the method as determined by the method disclosed in 

Example 36 and/or 
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g) the method does not alter the plasma half-life of the parent polypeptide or parent 

antibody. 

24. A variant of a parent polypeptide comprising an Fc domain of an immunoglobulin 

and a binding region, wherein the variant comprises one or more mutation(s) selected 

from the group corresponding to E430G, E4305, E430F, E430T, E345K, E345Q, E345R, 

E345Y, and S440W in the Fc region of a human IgG1 heavy chain and provided that the 

variant does not contain any further mutations in the Fc domain which alter the binding 

of the variant to neonatal Fc receptor (FcRn). 

25. A variant of a parent polypeptide comprising an Fc domain of an immunoglobulin 

and a binding region, wherein the variant comprises one or more mutation(s) selected 

from the group corresponding to E430G, E4305, E430F, E430T, E345K, E345Q, E345R, 

E345Y, and 5440W in the Fc region of a human IgG1 heavy chain and provided that the 

variant does not contain any further mutations in the Fc domain which increase or 

decrease the binding of the variant to neonatal Fc receptor (FcRn) by more than 30%, 

such as of more than 20%, 10% or 5% as measured by a change in the absorbance at 

OD405 nm as determined by the method disclosed in Example 34. 

26. The variant according to any one of claims 24 or 25, wherein the one or more 

mutation(s) is selected from the group corresponding to E430G, E430S, E345K, and 

E345Q in the Fc region of a human IgG1 heavy chain. 

27. The variant according to any of claims 24 to 26, wherein 

a) the variant does not contain any further mutations in the Fc domain which alter 

antibody dependent cell-mediated cytotoxicity (ADCC) of the variant and/or 

b) the variant does not contain any further mutations in the Fc domain which alter the 

plasma clearance rate of the variant as determined by the method disclosed in Example 

37 and/or 

c) the variant does not contain any further mutations in the Fc domain which increase 

or decrease the plasma clearance rate of the variant by more than a factor 3.0, such as 

by by more than a factor 2.5, factor 2.0, factor 1.5 or factor 1.2 as determined by the 

method disclosed in Example 37 and/or 

d) the variant does not contain any further mutations in the Fc domain which alter the 

serum half-life of the variant and/or 

e) the variant does not contain any further mutations in the Fc domain which alter 

target independent fluid phase complement activation of the variant as determined by 

the method disclosed in Example 36 and/or 
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f) the variant does not contain any further mutations in the Fc domain. 

g) the variant comprises only one mutation. 

28. The variant according to any of claims 24 to 27, wherein the variant comprises a 

combination of two mutations in the amino acid residues selected from the group 

corresponding to E345X/E430X, E345X/S440Y, E345X/S440W, E430X/S440Y, and 

E430X/S440W in the Fc region of a human IgG1 heavy chain. 

29. A variant of a parent polypeptide comprising an Fc domain of an immunoglobulin 

and a binding region, wherein the variant comprises a first mutation selected from the 

group corresponding to E430G, E430S, E430F, E430T, E345K, E345Q, E345R, E345Y, 

S440Y, and S440W in the Fc region of a human IgGi heavy chain; and a second 

mutation selected from the group corresponding to 

(i) an amino acid residue corresponding to K439 and S440 in the Fc region of a human 

IgGi heavy chain, with the proviso that the mutation in 5440 is not S440Y or S440W, 

and if the first mutation is S440Y or S440W the second mutation is in the amino acid 

residue corresponding to K439 in the Fc region of a human IgGi heavy chain, 

(ii) an amino acid residue corresponding to K447D/E or corresponding to K447K/R/H 

and 448P in the Fc region of a human IgG1 heavy chain; or 

(iii) an amino acid residue corresponding to K447D/E or corresponding to K447K/R/H 

and 448K/R/H and 449P in the Fc region of a human IgGi heavy chain. 

30. The variant according to claim 29, wherein the variant comprises a first mutation 

selected from the group corresponding to E430G, E430S, E430F, E430T, E345K, 

E345Q, E345R, and E345Y in the Fc region of a human IgGi heavy chain, and a second 

mutation in an amino acid residue corresponding to K439 and 5440 in the Fc region of 

a human IgGi heavy chain, with the proviso that the mutation in S440 is not S440Y 

and 5440W. 

31. The variant according to claim 30, wherein the mutation in the amino acid residue 

corresponding to K439 is K439D/E and the amino acid residue corresponding to 5440 is 

S440K/R. 

32. The variant according to any one of claims 24 to 31, wherein the parent 

polypeptide is a parent antibody comprising an Fc domain of an immunoglobulin and an 

antigen-binding region. 
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33. A variant of a parent antibody which is a bispecific antibody comprising a first 

polypeptide comprising a first CH2-CH3 region of an immunoglobulin and a first 

antigen-binding region, and a second polypeptide comprising a second CH2-CH3 region 

of an immunoglobulin and a second antigen-binding region, wherein the first and 

second antigen-binding regions bind different epitopes on the same or on different 

antigens, and wherein the first and/or second CH2-CH3 regions comprise one or more 

mutation(s) selected from the group corresponding to E430G, E430S, E430F, E430T, 

E345K, E345Q, E345R, E345Y, S440Y, and S440W in the Fc region of a human IgG1 

heavy chain, and wherein 

the first polypeptide comprises a further mutation in an amino acid residue selected 

from those corresponding to K409, T366, L368, K370, D399, F405, and Y407 in the Fc 

region of a human IgG1 heavy chain; and 

the second polypeptide comprises a further mutation in an amino acid residue selected 

from those corresponding to F405, T366, L368, K370, D399, Y407 and K409 in the Fc 

region of a human IgG1 heavy chain, and wherein the further mutation in the first 

polypeptide is different from the further mutation in the second polypeptide. 

34. The variant according to claim 33, wherein 

(i) the first polypeptide comprises a further mutation in the amino acid residue 

corresponding to K409, such as K409R, in the Fc region of a human IgG1 heavy chain; 

and 

(ii) the second polypeptide comprises a further mutation in the amino acid residue 

corresponding to F405, such as F405L, in the Fc region of a human IgG1 heavy chain; 

or wherein alternatively 

(iii) the first polypeptide comprises a further mutation in the amino acid residue 

corresponding to F405, such as F405L, in the Fc region of a human IgG1 heavy chain; 

and 

(iv) the second polypeptide comprises a further mutation in the amino acid residue 

corresponding to K409, such as K409R, in the Fc region of a human IgG1 heavy chain. 

35. The variant according to any of claims 24 to 34, wherein the variant is conjugated 

to a drug, toxin or radiolabel, such as wherein the variant is conjugated to a toxin via a 

linker. 

36. The variant according to any of claims 24 to 35, wherein the variant is part of a 

fusion protein. 
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37. A composition comprising a first and a second variant of a parent polypeptide each 

comprising an Fc domain of an immunoglobulin and a binding region, wherein the first 

and/or second variant comprises one or more mutation(s) selected from the group 

corresponding to E430X, E345X, S440Y and 5440W in the Fc region of a human IgG1 

heavy chain. 

38. The composition according to claim 37, wherein the first and/or second variant 

comprises one or more mutation(s) selected from the group corresponding to E430G, 

E4305, E430F, E430T, E345K, E345Q, E345R, E345Y, S440Y, and S440W in the Fc 

region of a human IgG1 heavy chain. 

39. The composition according to claim 38, wherein both the first and second variant 

comprises one or more mutation(s) which may be the same or different. 

40. The composition according to claim 38, wherein the first variant comprises one or 

more mutation(s) selected from the group corresponding to E430G, E430S, E430F, 

E430T, E345K, E345Q, E345R, E345Y, S440Y, and S440W in the Fc region of a human 

IgG1 heavy chain, and wherein 

the second variant does not comprise one or more mutation(s) in an amino acid 

residue selected from the group corresponding to E430G, E4305, E430F, E430T, 

E345K, E345Q, E345R, E345Y, S440Y, and 5440W in the Fc region of a human IgG1 

heavy chain. 

41. The composition according to any one of claims 37 to 40 wherein 

(i) the first variant further comprises a mutation in the position corresponding to K439 

in the Fc region of a human IgG1 heavy chain, and 

(ii) the second variant further comprises a mutation in the position corresponding to 

5440 in the Fc region of a human IgG1 heavy chain, with the proviso that the mutation 

is not S440Y or 5440W; or 

wherein (i) and (ii) may alternatively be 

(Hi) the first variant further comprises a mutation in the position corresponding to 5440 

in the Fc region of a human IgG1 heavy chain, with the proviso that the mutation is not 

S440Y or S440W; and 

(iv) the second variant further comprises a mutation in the position corresponding to 

K439 in the Fc region of a human IgG1 heavy chain. 

42. The composition according to claim 41, wherein the mutation in position K439 in 

the Fc region of a human IgG1 heavy chain is K439D/E, and/or the mutation in position 

S440 in the Fc region of a human IgG1 heavy chain is 5440K/R. 
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43. The composition according to any one of claims 37 to 42, wherein 

(i) the first variant further comprises a pro-drug, and 

(ii) the second variant comprises an activator for the pro-drug on the first variant; or 

wherein (i) and (ii) may alternatively be 

(iii) the second variant comprises a pro-drug, and 

(iv) the first variant comprises an activator for the pro-drug on the second variant. 

44. The composition according to any of claims 37 to 43, wherein the first and second 

parent polypeptide is a first and second parent antibody each comprising an Fc domain 

of an immunoglobulin and an antigen-binding region. 

45. The variant according to claims 24 to 36, the composition according to claim 44, 

wherein the variant or the first and the second antibody is each a human IgGl, IgG2, 

IgG3, IgG4, IgAl, IgA2, IgD, IgM, or IgE antibody, optionally each a human full-length 

antibody, such as each a human full-length IgGl antibody. 

46. The method according to claims 1 to 5 or 13 to 19, the variant according to claims 

24 to 31, composition according to claim 45, wherein the parent antibody such as the 

first or second parent antibody, the variant or the first and the second antibody is each 

selected from a monospecific, bispecific or multispecific antibody. 

47. The composition according to claim 46, wherein the first and/or second parent 

antibody is each a bispecific antibody which comprises a first polypeptide comprising a 

first CH2-CH3 region of an immunoglobulin and a first antigen-binding region, and a 

second polypeptide comprising a second CH2-CH3 region and a second antigen-binding 

region, wherein the first and second antigen-binding regions bind different epitopes on 

the same antigen or on different antigens, and wherein said first CH2-CH3 region 

comprises a further amino acid mutation at a position selected from those 

corresponding to K409, T366, L368, K370, D399, F405, and Y407 in the Fc region of a 

human IgG1 heavy chain; and wherein the second CH2-CH3 region comprises a further 

amino acid mutation at a position selected from those corresponding to F405, T366, 

L368, K370, D399, Y407, and K409 in the Fc region of a human IgGl heavy chain, and 

wherein the further amino acid mutation in the first CH2-CH3 region is different from 

the further amino acid mutation in the second CH2-CH3 region. 

48. The composition according to claim 47, wherein the further amino acid mutation of 

the first CH2-CH3 region is at the position corresponding to K409, such as K409R, in 

the Fc region of a human IgGl heavy chain; and wherein the further amino acid 
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mutation of the second CH2-CH3 region is at the position corresponding to F405, such 

as F405L, in the Fc region of a human IgG1 heavy chain. 

49. The composition according to any one of claims 37 to 46, wherein the first and the 

second variant of the composition bind different epitopes on the same or on different 

antigens. 

50. The composition according to any one of claims 37 to 49, wherein one or both of 

the first and second variants are conjugated to a drug, toxin or radiolabel, such as 

wherein one or both of the first and second variants are conjugated to a toxin via a 

linker. 

51. The composition according to any one of claims 37 to 50, wherein one or both of 

the first and second variants are part of a fusion protein. 

52. The composition according to any one of claims 37 to 46 and 49 to 51, wherein the 

first and/or second variant of the composition comprises only one mutation. 

53. A composition comprising the variant according to any one of claims 24 to 36 or 

the composition according to any one of claims 37 to 52 and a pharmaceutically 

acceptable carrier. 

54. A kit-of-parts comprising a first variant and a second variant as defined in any one 

of claims 24 to 36 for simultaneous, separate or sequential use in therapy. 

55. The variant, composition or kit-of-parts according to any one of claims 24 to 54 for 

treatment of a disease, such as cancer. 

56. Use of the variant, the composition or the kit-of-parts according to any one of 

claims 24 to 54 for the manufacture of a medicament for the treatment of cancer. 

57. The variant, composition or kit-of-parts according to any one of claims 24 to 54, for 

use in imaging at least a part of the body of a human or other mammal. 
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