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,
method comprises introducing a mutation to the parent polypeptide in one or mefe
amino acid residue(s) selected from the group corresponding to E430X, E345
S440W in the Fc region of a human IgG1 heavy chain,

2. The method according to claim 1, wherein the mutation in one or mgre amino acid
residue(s) is selected from the group corresponding to £E430G, E430%, E430F, E430T,
E345K, E345Q, E345R, E345Y, and $S440W in the Fc region of a himan IgG1l heavy

chain or
from the group corresponding to E430G, E430S, E345K, and £345Q in the Fc region of
a human IgG1 heavy chain.

3. A method of increasing CDC and antibody dependesit cell-mediated cytotoxicity
(ADCC) of a parent polypeptide comprising an Fc dgmain of an immunoglobulin and a
binding region, which method comprises introduging a mutation to the parent
polypeptide in one or more amino acid residug(s) corresponding to E430X, E345X, and
S440W in the Fc region of a human 1gG1 heavy chain.

4. The method according to claim 3, wiferein the mutation in one or more amino acid
residue(s) corresponding to E345R, F430T, and E430F in the Fc region of a human
IgG1 heavy chain.

5. The method according to gy one of claims 1 to 4, wherein the parent polypeptide is
a parent antibody comprisifig an F¢ domain of an immunoglobulin and an antigen-
binding region.

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

is a bispecific antibody comprising a first polypeptide comprising a first
CH2-CH3 redion 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
differgnt 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
ne 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 inthe F
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 thé first
CH2-CH3 region is different from the further amino acid mutation in the sgcond CH2-
CH3 region.

7. The method according to claim 6, wherein the mutation in one ¢r more amino acid
residue(s) is selected from the group corresponding to E430G, 4305, E430F, E430T,
£345K, E345Q, E345R, E345Y, $440Y, and S440W in the Fc¢ région of a human IgG1
heavy chain.

8. The method according to any one of claims 6 or 7, #vherein the method comprises
introducing a mutation in both the first and second folypeptide of the bispecific
antibody.

9. The method according to any one of clairds 6 to 8, wherein the further amino acid
mutation of the first CH2-CH3 region is af'the position corresponding to K409, such as
K409R, in the Fc region of a human Ig@1 heavy chain; and wherein the further amino
acid mutation of the second CH2-CH& 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 iff one of more positions other than S440Y and S440W, and
further introducing a mutation

(i) in each of the amiyfo acid residues corresponding to K439 and $440 in the Fc region
of a human IgG1 hdavy chain, with the proviso that the mutation in $440 is not $440Y
or S440W,

(ii) in each of the amino acid residues corresponding to K447 and 448 in the Fc region
of a human/lgG1l heavy chain, such as K447K/R/H and 448E/D in the Fc region of a
human 1gG1 heavy chain, preferably K447K and 448E in the Fc region of a human IgG1
heavy £hain, or

(iii) /n 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 $he
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 S440 in the Fc region of a human IgG1 heavy chain, with the provisg/that the
mutation in in S440 is not $S440Y or S440W.

12. The method according to claim 11, wherein the mutation in the gosition
corresponding to K439 in the Fc region of a human IgG1 heavy chéin is K439D/E,
and/or the mutation in the position corresponding to $440 in thé Fc region of a human
IgG1 heavy chain is S440K/R.

13. A method of increasing complement-dependent cytgfoxicity (CDC) of a combination
of at least a first and a second parent polypeptide, wlferein 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 te group corresponding to E430X, E345X,
$440Y, and S440W in the Fc region of a Aluman IgG1 heavy chain.

14. The method according to claim X3, wherein the method comprises introducing to
the at least first and/or second pgrent polypeptide a mutation in one or more amino
acid residues selected from thg’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 accofding to claim 14, wherein the method comprises introducing a
mutation which mgy 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

(if) 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 S440W 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 i
or more positions is another than S440Y and $S440W, and wherein the methodAurther
comprises the steps of
(i) introducing to the first parent polypeptide a second mutation in the anino acid
residue corresponding to position K439 in the Fc region of a human Ig@1 heavy chain;
and

(i) introducing to the second parent polypeptide a second mutatigh in the amino acid
residue corresponding to S440 in the Fc region of a human IgGY heavy chain, with the
proviso that the mutation is not $S440Y or S440W; wherein s§éps (i) and (ii) may
alternatively be
(iii) introducing the for the first parent polypeptide a segond mutation in the amino acid
residue corresponding to position S440 in the Fc regigh of a human IgG1 heavy chain,
with the proviso that the mutation is not $440Y or 5440W;

(iv) introducing to the second parent polypeptidg a second mutation in the amino acid
residue corresponding to position K439 in thefc 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 regiof of a human IgG1 heavy chain is K439D/E,
and/or the mutation in the position £orresponding to $440 in the Fc region of a human
IgG1 heavy chain is S440K/R.

19. The method according tg’any one of claims 13 to 18, wherein the first and second
parent polypeptide is a figgt and second parent antibody each comprising an Fc domain
of an immunoglobulin afd an antigen-binding region.

20. The method agtording to claim 19, wherein the first and/or second parent antibody
is a bispecific aptibody which comprises a first polypeptide comprising a first CH2-CH3
region of an nmunoglobulin and a first antigen-binding region, and a second
polypeptidg comprising a second CH2-CH3 region and a second antigen-binding region,
wherein/he first and second antigen-binding regions bind different epitopes on the
same Aantigen or on different antigens, and wherein said first CH2-CH3 region
comiprises a further amino acid mutation at a position selected from those

rresponding 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 @ 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 compfises 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 CH2ACH3 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 pareny/polypeptide or parent antibody to
neonatal Fc receptor (FcRn) as determined by tife method disclosed in Example 34
and/or

b) the method does not increase or decregse 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 increasg’the apparent affinity of the parent polypeptide or
parent antibody to mouse neghatal Fc receptor (FcRn) by more than a factor 0.5 or
does not decrease the appgfent affinity of the parent polypeptide or parent antibody to
mouse FcRn by more tha# a factor 2 as determined by the method disclosed in
Example 34 and/or

d) the method doeg not alter the plasma clearance rate of the parent polypeptide or
parent antibody aé 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 6r 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
Examplé 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
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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 immunoglobuli

and a binding region, wherein the variant comprises one or more mutation(s) selgcted
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 cantain any further mutations in the Fc domain which altér the binding
of the variant to neonatal Fc receptor (FcRn).

25. A variant of a parent polypeptide comprising an Fc domain of gh immunoglobulin
and a binding region, wherein the variant comprises one or moré mutation(s) selected
from the group corresponding to E430G, E430S, E430F, E4307T, 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/4domain which increase or
decrease the binding of the variant to neonatal Fc recgptor (FcRn) by more than 30%,
such as of more than 20%, 10% or 5% as measuredl by a change in the absorbance at
OD405 nm as determined by the method disclosgd in Example 34,

26. The variant according to any one of claifiis 24 or 25, wherein the one or more
mutation(s) is selected from the group cofresponding to E430G, E430S, E345K, and
E345Q in the Fc region of a human IgG4 heavy chain.

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

a) the variant does not containAany further mutations in the Fc doamain which alter
antibody dependent cell-mediated cytotoxicity (ADCC) of the variant and/or

b) the variant does not cofitain any further mutations in the Fc domain which alter the
plasma clearance rate gf the variant as determined by the method disclosed in Example
37 and/or

¢) the variant doeg 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
serumyhalf-life of the variant and/or

e) tile variant does not contain any further mutations in the Fc domain which alter
tatget 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
combination of two mutations in the amino acid residues selected from the group
corresponding to E345X/E430X, E345X/S440Y, E345X/S440W, E430X/S440Y, #nd
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 i unoglobulin
and a binding region, wherein the variant comprises a first mutation 4elected from the
group corresponding to E430G, E430S, E430F, E430T, E345K, E345Q, E345R, E345Y,
S440Y, and S440W in the Fc region of 2 human IgG1 heavy chaih; and a second
mutation selected from the group corresponding to

(i} an amino acid residue corresponding to K439 and S440/4n the Fc region of a human
1gG1 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 IgG1 heavy chain,

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

30. The variant according to claim 2%, wherein the variant comprises a first mutation
selected from the group correspopding 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 rggidue corresponding to K439 and S440 in the Fc region of
a human IgG1 heavy chaip, with the proviso that the mutation in $440 is not S440Y
and S440W,

31. The variant acgdrding to claim 30, wherein the mutation in the amino acid residue
corresponding tg/K439 is K439D/E and the amino acid residue corresponding to S440 is
S440K/R.

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

polypgptide 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 regio
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 differe
antigens, and wherein the first and/or second CH2-CH3 regions comprise one gf 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 hyman IgG1
heavy chain, and wherein

the first polypeptide comprises a further mutation in an amino acid rgsidue selected
from those corresponding to K409, T366, 1L.368, 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, D394, Y407 and K409 in the Fc
region of a human IgG1 heavy chain, and wherein the fufther mutation in the first
polypeptide is different from the further mutation in tife second polypeptide.

34, The variant according to claim 33, wherein

(i) the first polypeptide comprises a further mytation in the amino acid residue
corresponding to K409, such as K409R, in the Fc region of a human IgG1 heavy chain;
and

(i) the second polypeptide comprises g further mutation in the amino acid residue
corresponding to F405, such as F403L, in the Fc region of a human IgG1 heavy chain;
or wherein alternatively

(iii} the first polypeptide comptises a further mutation in the amino acid residue
corresponding to F405, such/as FA05L, in the Fc region of a human 1gG1 heavy chain;
and

(iv) the second polypeptide comprises a further mutation in the amino acid residue
corresponding to K408, such as K409R, in the Fc region of a human IgG1 heavy chain.

35. The variant gccording 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 &

36. Thé 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
camprising 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 Ig
heavy chain.

38. The composition according to claim 37, wherein the first and/or second ¥ariant
comprises one or more mutation(s) selected from the group corresponding to E430G,
E430S, E430F, E430T, E345K, E345Q, E345R, E345Y, $440Y, and S44 in the Fc
region of a human IgG1 heavy chain.

39. The composition according to claim 38, wherein both the firdt and second variant
comprises one or more mutation(s) which may be the same gr different.

40. The composition according to claim 38, wherein thefirst variant comprises one or
more mutation(s) selected from the group corresponding to E430G, E430S, E430F,
E430T, E345K, E345Q, E345R, E345Y, 5440Y, and /A5440W in the Fc region of a human
IgG1 heavy chain, and wherein

the second variant does not comprise one or piore mutation(s) in an amino acid
residue selected from the group corresponging to E430G, E430S, E430F, E430T,
E345K, E345Q, E345R, E345Y, S440Y, apd S440W 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 comprjSes a mutation in the position corresponding to K439
in the Fc region of a human Ig@1 heavy chain, and

(ii) the second variant furthet comprises a mutation in the position corresponding to
S$440 in the Fc region of g/human IgG1 heavy chain, with the proviso that the mutation
is not S440Y or S440W/ or

wherein (i) and (ii) nfay alternatively be

(iii) the first variapt further comprises a mutation in the position corresponding to $440
in the Fc region/of a human IgG1 heavy chain, with the proviso that the mutation is not
S440Y or S440W,; and

(iv) the segond variant further comprises a mutation in the position corresponding to
K438 in fhe Fc region of a human IgG1 heavy chain.

42,/The composition according to claim 41, wherein the mutation in position K439 in
e 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 S440K/R.
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43. The composition according to any one of claims 37 to 42, whetein

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

(it) the second variant comprises an activator for the pro-drug on the first variant;
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 vériant.

44. The composition according to any of claims 37 to 43, wherein the fifst and second
parent polypeptide is a first and second parent antibody each compri§ing an Fc domain
of an immunoglobulin and an antigen-binding region.

45, The variant according to claims 24 to 36, the compositio according to claim 44,
wherein the variant or the first and the second antibody is/ach a human IgG1, 1gG2,
1gG3, 1gG4, IgAl, IgA2, IgD, IgM, or IgE antibody, optighally each a human full-length
antibody, such as each a human full-length IgG1 antiody.

46. The method according to claims 1 to 5 or 1340 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,0r the first and the second antibody is each
selected from a monospecific, bispecific of multispecific antibody.

47. The composition according to clainf 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 immupoglobulin 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 andéecond antigen-binding regions bind different epitopes on

the same antigen or on ':i/ifferent antigens, and wherein said first CH2-CH3 region
comprises a further azr

o acid mutation at a position selected from those
corresponding to K4 T366, L368, K370, D399, F405, and Y407 in the Fc region of a

human IgG1l heavy chain; and wherein the second CH2-CH3 region comprises a further

amino acid mutgdtion at a position selected from those corresponding to F405, T366,
L368, K370, P399, Y407, and K409 in the Fc region of a human IgG1 heavy chain, and
further amino acid mutation in the first CH2-CH3 region is different from
the furthxer 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

140



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 ghe
second variant of the composition bind different epitopes on the same or on diffeyent
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 radiolabgl, such as
wherein one or both of the first and second variants are conjugated 6 a toxin via a

linker.

51. The composition according to any one of claims 37 to 50,/vherein 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 compfises only one mutation,

53. A composition comprising the variant accordifig to any one of claims 24 to 36 or
the composition according to any one of claimg 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, geparate 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 4s cancer.

56, Use of the variant, thie composition or the kit-of-parts according to any one of
claims 24 to 54 for thg manufacture of a medicament for the treatment of cancer.

57. The variant, gomposition 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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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 an amino acid residueselected from the
group corresponding to E430G, E430S, E430F and E430T in the Fc region of a human IgG1
heavy chain, wherein the method does not alter binding of the parent polypeptide to neonatal
Fc receptor (FcRn) compared to the parent polypeptide without the mutation.

2. 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 E430G, E430S, E430F and, E430T in the Fc region of a human
IgG1 heavy chain.

3. The method according to any one of claims 1 to 2, wherein the parent polypeptide is a

parent antibody comprising an Fc domain of an immunoglobulin and an antigen-binding region.

4. 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 immunogiobulin 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 E430G, E430S, E430F and, E430T 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 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.
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5. The method according to claim 4, wherein the method comprises introducing a mutation in
both the first and second polypeptide of the bispecific antibody.

6. The method according to any one of claims 4 to 5, 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.

7. The method according to any one of claims 1 to 6, said method comprises 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 $440 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 IgG1 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 region of a human
IgG1 heavy chain, preferably K447E, 448K and 449P in the Fc region of a human IgG1 heavy

chain.

8. The method according to claim 7, 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.

9. 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 hinding 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 E430G, E430S, E430F and,
E430T in the Fc region of a human IgG1 heavy chain,

10. The method according to claim 9, wherein the method comprises introducing a mutation
which may be the same or different to both the first and second parent polypeptide.

132



11. The method according to claim 9, 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 and, E430T in the Fc region
of a human IgG1 heavy chain,

(ii) providing the second parent polypeptide which does not comprise a mutation in one or
more amino acid residues selected from the group corresponding to E430G, E430S, E430F and
E430T in the Fc region of a human IgG1 heavy chain.

12. The method according to any one of claims 9 to 11, 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

(it) 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.

13. The method according to claim 12, 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.

14. The method according to any one of claims 9 to 13, 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.

15. The method according to claim 14, 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
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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 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.

16. The method according to claim 15, 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 F¢ region of
a human IgG1 heavy chain.

17. The method according to any one of claims 1 and 3 to 16, wherein the method does not
alter antibody dependent cell-mediated cytotoxicity (ADCC) of the parent polypeptide or parent
antibody.

18. The method according to any one of claims 1 to 17, wherein the method does not

a) 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) 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

¢) 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) alter the plasma clearance rate of the parent polypeptide or parent antibody as determined
by the method disclosed in Example 37 and/or

e) 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) 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

g) alter the plasma half-life of the parent polypeptide or parent antibody.

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

binding region, wherein the variant comprises a mutation selected from the group
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corresponding to E430G, E430S, E430F and E430T in the Fc region of a human IgG1 heavy
chain, wherein the variant has increased complement-dependent cytotoxicity (CDC) and
wherein the mutation in the Fc domain does not alter binding of the variant to neonatal Fc
receptor (FcRn).

20. A variant of a parent polypeptide comprising an Fc domain of an immunoglobulin and a
binding region, wherein the variant comprises a mutation selected from the group
corresponding to E430G, E430S, E430F and E430T in the Fc region of a human IgG1 heavy
chain , wherein the variant has increased complement-dependent cytotoxicity (CDC) and
wherein the mutation in the Fc domain does not alter binding of the variant to neonatal Fc
receptor (FcRn) 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).

21. A variant of a parent polypeptide comprising an Fc domain of an immunoglobulin and a
binding region, wherein the variant comprises a mutation selected from the group
corresponding to E430G, E430S, E430F and E430T in the Fc region of a human IgG1 heavy
chain , wherein the variant has increased complement-dependent cytotoxicity (CDC) and
wherein the mutation in the Fc domain does not alter binding of the variant to neonatal Fc
receptor (FcRn) 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.

22. The variant according to any of claims 19 to 21, 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

135



f) the variant does not contain any further mutations in the Fc domain.

g) the variant comprises only one mutation.

23. The variant according to any one of claims 19 to 22, wherein the variant comprises a
combination of two mutations in the amino acid residues selected from the group
corresponding to E345X/E430G,S,F, T, E430G,S,F, T/S440Y, and E430G,S,F,T/S440W in the Fc
region of a human IgG1 heavy chain, wherein X is K, Q, Ror Y.

24. 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 and E430T 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 IgG1
heavy chain, with the proviso that the mutation in $440 is not S440Y or S440W, ,

(ii) an amino acid residue corresponding to K447D/E or corresponding to K447K/R/H and 448pP
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.

25. The variant according to claim 24, wherein the variant comprises a first mutation selected
from the group corresponding to E430G, E430S, E430F and E430T in the Fc region of a human
IgG1 heavy chain, and a second mutation in an amino acid residue corresponding to K439 or
S440 in the Fc region of a human IgG1l heavy chain, with the proviso that the mutation in
$440 is not S440Y and S440W.

26. The variant according to claim 25, wherein the mutation in the amino acid residue
corresponding to K439 is K439D/E and the amino acid residue corresponding to $440 is
S440K/R.

27. The variant according to any one of claims 19 to 26, wherein the parent polypeptide is a

parent antibody comprising an Fc domain of an immunoglobulin and an antigen-binding region.

28. 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
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CH2-CH3 regions comprise one or more mutation(s) selected from the group corresponding to
E430G, E430S, E430F, E430T, 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.

29. The variant according to claim 28, 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

(i) 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.

30. The variant according to any one of claims 19 to 29, wherein the variant is
a) conjugated to a drug, toxin or radiolabel, such as wherein the variant is
conjugated to a toxin via a linker and/or

b) part of a fusion protein.

31. 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 a mutation selected from the group corresponding to E430G, E430S,
E430F and E430T in the Fc region of a human IgG1 heavy chain.

32. The composition according to claim 31, wherein both the first and second variant
comprises a mutation selected from the group corresponding to E430G, E430S, E430F and
E430T in the Fc region of a human IgG1 heavy chain, which may be the same or different.

33. The composition according to claim 31, wherein the first variant comprises a mutation
selected from the group corresponding to E430G, E430S, E430F and E430T in the Fc region of
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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 heavy chain.

34. The composition according to any one of claims 31 to 33 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 S440 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 (i) may alternatively be

(iii) the first variant further comprises a mutation in the position corresponding to S440 in the
Fc region of a human IgG1l heavy chain, with the proviso that the mutation is not S44Q0Y 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.

35. The composition according to claim 34, 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 S440K/R.

36. The composition according to any one of claims 31 to 35, 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.

37. The compaosition according to any one of claims 31 to 36, 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.

38. The variant according to claims 19 to 30, the composition according to claim 37, wherein
the variant or the first and the second antibody is each a human IgG1, 1gG2, IgG3, IgG4,
IgAl, IgA2, IgD, IgM, or IgE antibody, optionally each a human full-length antibody, such as
each a human full-length IgG1 antibody.
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39. The method according to claims 1 to 3 or 9 to 14, the variant according to claims 19 to 26,
composition according to claim 38, 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.

40. The composition according to claim 39, 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 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.

41, The composition according to claim 40, 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.

42. The composition according to any one of claims 31 to 41, wherein the first and the second

variant of the composition bind different epitopes on the same or on different antigens.

43, The composition according to any one of claims 31 to 42, wherein one or both of the first
and second variants

a) 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 and/or

b) part of a fusion protein.

44. The composition according to any one of claims 31 to 39 and 42 to 43, wherein the first

and/or second variant of the composition comprises only one mutation.
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45. A composition comprising the variant according to any one of claims 19 to 30 or the

composition according to any one of claims 31 to 44 and a pharmaceutically acceptable carrier.

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

claims 19 to 30 for simultaneous, separate or sequential use in therapy.

47. The variant, composition or kit-of-parts according to any one of claims 19 to 46 for
treatment of a disease, such as cancer,

48. Use of the variant, the composition or the kit-of-parts according to any one of claims 19 to

46 for the manufacture of a medicament for the treatment of cancer.

49. The variant, composition or kit-of-parts according to any one of claims 19 to 46, for use in

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

50. A variant of a parent polypeptide comprising an Fc domain of an immunoglobulin and a
binding region, wherein the variant comprises a mutation selected from the group
corresponding to E430G, E430S, E430F and E430T in the Fc region of a human IgG1 heavy
chain and wherein the variant has increased complement-dependent cytotoxicity (CDC) and
provided that the variant does not have altered binding to the neonatal Fc receptor (FcRn)

compared to the parent polypeptide for treatment of cancer.
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