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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 gfie or
more amino acid residue(s) selected from the group corresponding to E430¥, E345X,
and 5440W in the Fc region of a human 1gG1 heavy chain.

2. The method according to claim 1, wherein the mutation in one or#nore amino acid
residue(s) is selected from the group corresponding to E430G, E480S, E430F, E430T,
E345K, E345Q, E345R, E345Y, and S440W in the Fc region of human IgG1l heavy
chain.

3. The method according to any one of claims 1 or 2, wHerein the mutation in one or
more aming acid residue(s) is selected from the groyg corresponding to E430G,
E430S, E345K, and E345Q in the Fc region of a hyman IgG1l heavy chain.

4. A method of increasing CDC and antibody dependent cell-mediated cytotoxicity
{(ADCC) of a parent polypeptide comprising/an Fc domain of an immuncglobulin and a
binding region, which method comprises/intreducing 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 hufman 1gG1 heavy chain.

5. The method according to cldim 4, wherein the mutation in one or more amino acid
residue(s) corresponding tQ/E345R, E430T, and E430F in the Fc region of a human
IgG1 heavy chain.

6. The method accgrding to any one of claims 1 to 5, wherein the parent polypeptide
is a parent antibodly comprising an Fc domain of an immunoglobulin and an antigen-

binding region

7. The method according to claim 6, wherein the parent antibody is a monospecific,
hispecific 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 dnd
a second antigen-binding region, wherein the first and second antigen-bindin
regions bind different epitopes on the same antigen or on different antigeng, and
wherein the method comprises introducing a mutation to the first and/ot/second
CH2-CH3 region in cne or more amino acid residue(s) selected from tfe group
corresponding toE430X, E345X, 5440Y and S440W in the Fc region0f a human IgG1
heavy chain; and wherein

the first CH2-CH3 region comprises a further amino acid mutagion at a position
setected from those corresponding to K409, T366, L368, K370, D399, F405, and
Y407 in the Fc region of a human 1gG1 heavy chain; and vherein the second CH2-
CH3 region comprises a further amino acid mutation afa position selected from
those corresponding to F405, T366, L.368, K370, D3%9, Y407, and K409 in the Fc
region of 2 human IgG1 heavy chain, and whereip'the further amino acid mutation in
the first CH2-CH3 region is different from the fifrther amino acid mutation in the
second CH2-CH3 region.

9. The method according to claim 8, whérein the mutation in one or more amino acid
residue(s) is selected from the group/corresponding toE430G, E4305, E430F, E430T,
E345K, E345Q, E345R, E345Y, 5440Y, and S440W in the Fc region of a human IgG1
heavy chain.

10. The method according fo any one of claims 8 or 9, wherein the method
comprises introducing a mutation in both the first and second polypeptide of the
bispecific antibody.

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

acid mutation Af the first CH2-CH3 region is at the position corresponding to K409,
such as K4Q9R, in the Fc region of a human IgG1 heavy chain; and wherein the
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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 $S440W, and
further introducing a mutation

(i) in each of the amino acid residues corresponding to K439 and $440 in the Fg¢
region of a human IgG1 heavy chain, with the proviso that the mutation in 5440 is
not 5440Y or S440W,

(ii) in each of the amino acid residues corresponding to K447 and 448 infhe Fc
region of @ human IgG1 heavy chain, such as K447K/R/H and 448E/DAn the Fc
region of a human IgG1 heavy chain, preferably K447K and 448E irythe 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, 448K/R/H and 449P in the Fc¢
region of a human IgG1 heavy chain, preferably K447E, 448K and 449P in the F¢
region of a human IgG1 heavy chain,

13. The method according to claim 12, wherein thé method comprises introducing
the mutation in one of more positions other thafi S440Y and S440W, and further
introducing a mutation in each of the amino Acid residues corresponding to K439
and/or 5440 in the Fc region of a human JG1 heavy chain, with the proviso that the
mutation in in 5440 is not 5440Y or 5440W.

14. The method according to clainy13, wherein the mutation in the position
corresponding to K439 in the F¢/Aegion of a human IgG1 heavy chain is K439D/E,
and/or the mutation in the pgéition corresponding to 5440 in the Fc region of a
human IgG1 heavy chain ig'S440K/R.

15. A method of incredsing complement-dependent cytotoxicity {(CDC) of a
combination of at lgast a first and a second parent polypeptide, wherein the at least
first and second parent polypeptide each comprises an Fc domain of an
immunoglobulih and a binding region, wherein the method comprises

introducing Ao the at least first and/or second parent polypeptide a mutation in one
or more @minc acid residue(s) selected from the group corresponding toE430X,
E345X/5440Y, 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, E43
heavy chain.

17. The method according to claim 16, wherein the method comprises introducing a
mutation which may be the same or different to both the first and secgind parent
polypeptide.

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

(i) introducing a mutation to the first parent polypeptide in gne or more amino acid
residues selected from the group corresponding toE430G, E430S, E430F, E430T,
E345K, E345Q), E345R, E345Y, S440Y, and $440W in the Fc region of a human IgG1
heavy chain,

{ii) providing the second parent polypeptide whicly'does not comprise a mutation in
one or more amino acid residues selected from/Ahe group corresponding toE430G,
E430S, E430F, E430T, E345K, E345QG, E345R, E345Y, S440Y, and S440W in the Fc
region of a human IgG1 heavy chain.

19. The method according to any ong’'of claims 15 to 18, wherein the mutation in
one or more positions is another tian 5440Y and 5440W, 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 pdsition 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 $440 in the Fc region of 2 human IgG1 heavy chain, with
the proviso that the mutation is not 5440Y or S440W; wherein steps (i) and (ii) may
alternatively

{iii) introduging the for the first parent polypeptide a second mutation in the amino
acid resigle corresponding to position 5440 in the Fc region of a human IgG1 heavy
chain, with the proviso that the mutation is not S440Y or S440W;

(iv)Antroducing 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 K439Q/E,
and/or the mutation in the position corresponding to 5440 in the Fc region gf a
human IgG1 heavy chain is S440K/R.

21. The method according to any one of claims 15 to 20, wherein the first and
second parent polypeptide is a first and second parent antibody eéch comprising an
Fc domain of an immunoglobulin and an antigen-binding regiog.

22, The method according to claim 21, wherein the first 3id second parent antibody
is a monospecific, bispecific or multispecific antibody.

23. The method according to claim 22, wherein thé first and/or second parent
antibody is a bispecific antibody which comprises a first polypeptide comprising a
first CH2-CH3 region of an immunoglobulln 3Ad 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 segond antigen-binding regions bind different
eplitopes 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 3 human IgG1 heavy chain; and wherein the second CH2-CH3 region
comprises a further amino &cid mutation at a position selected from those
corresponding to F405, 7366, L368, K370, D399, Y407, and K409 in the Fc region of
a human IgG1 heavy ghain, 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.

24. The meghod according to claim 23, wherein the first CH2-CH3 region comprises a
further ayhino 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
regign comprises a further amino acid mutation at the position corresponding to
FAQ5, 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 celi-mediated cytotoxicity (ADCC) of th
parent polypeptide or parent antibody,

26. The method according to any one of claims 1 to 25, wherein the methgd 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.

27. The method according to to any one of claims 1 to 25, wherein the method does
not increase or decrease binding of the parent polypeptide or garent antibody to
neonatal Fc receptor (FcRn) by more than 30%, such as of phore than 20%, 10% or
5% as measured by a change in the absorbance at 0D40% nm as determined by the
method disclosed in Example 34,

28. The method according to any one of claims 1o 25, wherein the method does
not increase the apparent affinity of the parent/polypeptide or parent antibody to
mouse neonatal Fc receptor (FcRn) by morethan 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,

29. The method according to any gne of claims 1 to 28, wherein the method does
not alter the plasma clearance péte of the parent polypeptide or parent antibody as
determined by the method digclosed in Example 37.

30. The method accordifg to any one of claims 1 to 28, wherein the method does
not increase or decregse the plasma clearance rate of the parent polypeptide or
parent antibody by/more than a facter 3.0, such as by by more than a factor 2.5,
factor 2.0, factey’1.5 or factor 1.2 as determined by the method disclosed in
Example 37.

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

alter target independent fluid phase complement activation of the variant as
detgrmined 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 immunoglopulin
and a binding region, whereln the variant comprises one or more mutation(s)
selected from the group corresponding toE430G, E430S, E430F, E430T, E345K,
E345Q, E345R, E345Y, and 5440W in the Fc region of a human IgG1 heaty chain
and provided that the variant does not contain any further mutations jn the F¢
domain which alter the binding of the variant to neonatal Fc receptof (FcRn).

34. A variant of a parent polypeptide comprising an Fc domain/f an immunogiobulin
and a binding region, wherein the variant comprises one or fficre mutation(s)
selected from the group corresponding toE430G, E4305, F430F, 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 fdrther 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 than 20%, 10% or 5% as measured by a
change in the absorbance at OD405 nm as dgtermined by the method disclosed in
Example 34.

35. The varant according to any one6f claims 33 or 34, wherein the one or more
mutation(s) is selected frem the gpoup corresponding t0E430G, E430S, E345K, and
E345Q in the Fc region of 2 human IgG1l heavy chain.

36. The variant according £6 any of claims 33 to 35, wherein the variant does not
contain any further mutations in the Fc domain which alter antibody dependent cell-
mediated cytotoxicity {ADCC) of the variant.

37. The variant a€cording to any one of claims 33 to 36, wherein 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.

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

not £Zontain 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
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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 dogs
not contain any further mutations in the Fc domain which alter the serum half¢life of

the variant.

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

contain any further mutations in the Fc domain which alter target idependent 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, whep&in the variant does not

contain any further mutations in the Fc domain.

42. The variant according to any of claims 33 to 44, wherein the variant comprises

only one mutation.

43. The variant according to any of claims/33 to 42, wherein the variant comprises a
combination of two mutations in the amine acid residues selected from the group
corresponding toE345X/E430X, E345XK/5440Y, E345X/5440W, E430X/5440Y, and
E430X/S440W in the Fc region of @ human IgG1 heavy chain.
44, A variant of a parent polypeptide comprising an Fc domain of an immunoglobulin
and a binding region, wheptin the variant comprises a first mutation selected from
the group corresponding’toE430G, E430S, E430F, E430T, E345K, E345Q, E345R,

E345Y, 5440Y, and 5440W in the F¢ region of a human IgG1 heavy chain; and a

second mutation selected from the group corresponding to

(i) @n amino acid residue corresponding to K447D/E or corresponding to K447K/R/H
d 448P in the Fc region of 2 human IgG1l 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 mut#tion
selected from the group corresponding toE430G, E430S, E430F, E430T, E345
E345Q, E345R, and E345Y in the Fc region of a human IgG1 heavy chain, afid a
second mutation in an amino acid residue corresponding to K439 and S440 in the Fc
region of a human IgG1 heavy chain, with the proviso that the mutatigh in $440 is
not S440Y and S440W.

46. The variant according to claim 45, wherein the mutation in/the amino acid
residue corresponding to K439 is K439D/E and the amino agid residue corresponding
to S440 is S440K/R.

47. The variant according to any one of claims 33 to/46, wherein the parent
polypeptide is a parent antibody comprising an Fc/domain of an immunoglobulin and
an antigen-binding region,

48. The variant according to claim 47, whefein the variant is selected from a
monospecific antibody, bispecific antibody or multispecific antibody.

49. 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 immunoglobulii 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 mutatign(s) selected from the group corresponding toE430G, E430S,
E430F, E430T, EZ45K, E345Q, E345R, E345Y, $440Y, and S440W in the Fc region of
a human IgGi/heavy chain, and wherein

the first polypeptide comprises a further mutation in an amino acid residue selected
from thosé corresponding to K409, T366, L368, K370, D399, F405, and Y407 in the
Fc regign of a human IgG1 heavy chain; and

the gecond polypeptide comprises a further mutation in an amino acid residue
sglected 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 s 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 héavy
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 humanAgG1 heavy
chain; or wherein alternatively

(iii) the first polypeptide comprises a further mutation in the ino 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 mutatjén in the amino acid residue
corresponding to K409, such as K409R, in the Fc region of a human IgG1 heavy
chain.

51. The variant according to any of claims 33 to 50, wherein the variant is
conjugated to a drug, toxin or radiolabel, guch as wherein the variant is conjugated
to a toxin via a linker.

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

53. The variant according 0 any of claims 33 to 52, wherein the variant is a human
19G1, IgG2, 1gG3, 1gG4/1gAl, IgAZ2, IgD, IgM, or IgE antibody, optionally a human
full-length antibody, glich as a human full-length IgG1 antibody.

34. A compositigh 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 toE430X, E345X, S440Y and S440W in the Fc region of a

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,
E4305, E430F, E430T, E345K, E345Q, E345R, E345Y, S440Y, and 5440W in the F
region of a human IgG1 heavy chain.

56. The composition according to claim 55, whereln both the first and secopd variant

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

57. The composition according to claim 55, wherein the first variant/comprises one
or more mutation(s) selected from the group corresponding toE420G, E430S, E430F,
E430T, E345K, E345Q, E345R, E345Y, S440Y, and S440W in tie 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 toE430@, E430S, E430F, E430T,
E345K, E345Q, E345R, E345Y, S440Y, and S440WinAhe 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 mytation in the position corresponding to
K439 in the Fc region of a human IgG1 eavy chain, and

(i) the second variant further compriges a mutation in the position corresponding to
5440 in the Fc region of a human }G1 heavy chain, with the proviso that the
mutation is not 5440Y or S440W; or

wherein (i) and (ii) may alterpatively be

(iif) the first variant furthey’comprises a mutation in the position corresponding to
S440 in the Fc region of A human IgG1 heavy chain, with the proviso that the
mutation is not S440Yyor S440W; and

(iv) the second varjént further comprises a mutation in the position corresponding to
K439 in the Fc rggion of a human IgG1 heavy chain.

59. The corposition according to claim 58, 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 5440 in the Fc region of a human IgG1 heavy chain is 5440K/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

(i) 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 Aariant.

61. The composition accerding to any of claims 54 to 60, wherein the first and
second parent polypeptide is a first and second parent antibody eagh comprising an
Fc domain of an immunoglobulin and an antigen-binding region.

62. The composition according to claim 61, wherein the firsg’and the second antibody
is each a human IgG1, IgG2, IgG3, IgG4, IgAl, IgA2, Igly, IgM, or IgE antibody,
optionally each a human full-length antibody, such as gach a human full-length IgG1
antibody.

63. The composition according to claim 62, whgrein the first and the second antibody
is each selected from a monospecific, bispecific or multispecific antibody.

64. The composition according to claim/63, 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 immuyhoglobuiin and a first antigen-binding region, and
a second polypeptide comprising’ a second CH2-CH3 region and a second antigen-
binding region, wherein the fifst 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 §6 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 IgG1l heavy chain, and wherein the further amino acid mutation in the first
CH2-CHF¥ region is different from the further amine acid mutation in the second CH2-
CH3 rggion.
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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 thg first and
the second variant of the composition bind different epitopes on the sgme or on
different antigens.

67. The composition according to any one of claims 54 to 66, Wherein gne or both of
the first and second variants are conjugated to a drug, toxirYor radiolabel, such as
wherein one or both of the first and second variants are ¢énjugated 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 fusioff protein.

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

the first and/or second variant of the cgfmposition comprises only one mutation.
70. A composition comprising the yariant according to any one of claims 33 to 53 or
the composition according to any one of claims 54 to 69 and a pharmaceutically

acceptable carrier.

71. A kit-of-parts comprising 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 gf a disease, such as cancer.

od for the treatment of a disease in a human comprising administration of

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 3340 71,
for use in Imaging at least a part of the body of a human or other mammal

76. A method for imaging of at least a part of the body of a human or/6ther

mammal, comprising administering a variant, a composition or a kiftof-parts

according to any one of claims 33 to 71.




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, E430S, 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, E430S, 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 furthler 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.

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 S440W 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 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.

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 $440 in the Fc region
of a human IgG1 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 IgG1l 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 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, 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 $440Y and S440W, and further
introducing a mutation in each of the amino acid residues corresponding to K439
and/or 5440 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,
5440Y, 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 correspending 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, F430F, E430T,
E345K, E345Q, E345R, E345Y, 5440Y, and S440W in the Fc region of a human IgG1
heavy chain,

(it} providing the second parent polypeptide which does not comprise a mutation in one
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or more amino acid residues selected from the group corresponding to E430G, E430S,
E430F, E430T, E345K, E345Q, E345R, E345Y, S440Y, and $440W in the Fc region of a

human IgG1l 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 5440 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 $440 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 $440 in the Fc region of a human
IgG1 heavy chain is S440K/R.

19. The metheod 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, K37Q, D399, Y407, and K409 in the Fc¢ region of a human 1gG1 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 2 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/for

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 0D405 nm as
determined by the method disclosed in Example 34 and/or

¢) 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, E430S, 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, E430S, 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 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

0OD405 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

¢} 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/5440Y, E345X/S440W, E430X/S44QY, and
E430X/5440W 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,
5440Y, and S440W in the Fc region of a human IgG1 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
1gG1 heavy chain, with the proviso that the mutation in S440 is not $440Y 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 IgG1 heavy chain,

(i) 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 IgG1 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 IgG1 heavy chain, and a second
mutation in an amino acid residue corresponding to K439 and $440 in the Fc region of
a human IgG1 heavy chain, with the proviso that the mutation in $440 is not S440Y
and S5440W.

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, 5440Y, 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 accerding 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 S440W in the Fc region of a human IgG1

heavy chain.

38. The compaosition 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, 5440Y, 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, E430S, E430F, E430T,
E345K, E345Q, E345R, E345Y, S440Y, and S440W in the Fc region of a human IgG1
neavy 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 S440W; or

wherein (i) and (ii) may alternatively be

(iii) the first variant further comprises a mutation in the position corresponding to S440
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
5440 in the Fc region of a human IgG1 heavy chain is S440K/R,
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43, The composition accerding 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 (i) 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 te 43, wherein the first and second
parent polypeptide is a first and second parent antibody each comprising an Fc domain

of an immuneglobulin 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 IgG1, IgG2,
IgG3, IgG4, IgAl, 1gA2, IgD, 1IgM, or IgE antibody, optionally each a human full-length
antibody, such as each a human full-length IgG1 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 IgGl heavy chain; and wherein the second CH2-CH3 region comprises a further
amine 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.

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 IgG1 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 compeosition according to any one of claims 37 to 46, wherein the first and the
second variant of the cornposition bind different epitopes on the sarne 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 compaosition comprising the variant according to any one of ¢laims 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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