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CLAIMS

1. An Fc region variant, wherein the variant comprises alteration of amino acid at position
238 of the Fc region according to EU numbering and any one of the amino acids of (a) to (
below, wherein an FcyRIIb-binding activity of the variant is maintained and binding activities
of the variant to all activating FcyRs are decreased when compared to those of a native ¥gG
Fc region:

(a) amino acid at position 235 of the Fc region according to EU numbering;

(b) amino acid at position 237 of the Fc region according to EU numbering;

(c) amino acid at position 241 of the Fc region according to EU numbering;

(d) amino acid at position 268 of the Fc region according to EU numbering;

(e) amino acid at position 295 of the Fc region according to EU numbering;

(f) amino acid at position 296 of the Fc region according to EU numbeying;

(g) amino acid at position 298 of the Fc region according to EU numpering;

(h) amino acid at position 323 of the Fc reglon according to EU nusibering;

(i) amino acid at position 324 of the Fc region according to EU pambering;

(j) amino acid at position 330 of the Fc region according to EU/numbering; and

(k) at least two amino acids selected from (a) to (j).

2. The variant of claim 1, wherein at least two amino acigs selected in (k) of claim 1 are any
one of the following amino acid combinations (1) to (3)/

(1) amino acids at positions 241, 268, 296, and 324 #f the Fc region according to EU
numbering;

(2) amino acids at positions 237, 241, 296, and 330 of the Fc region according to EU
numbering; and

(3) amino acids at positions 235, 237, 241, #hd 296 of the Fc region according to EU
numbering.

3. An Fc region variant, wherein the a#ino acid at position 238 of the Fc region according to
EU numbering is Asp, and wherein tfe variant comprises any one of the amino acids of (a) to
(k) below, wherein an FcyRIIb-binding activity of the variant is maintained and binding
activities of the variant to all acjfvating FcyRs are decreased when compared to those of a
native IgG Fc region:

(a) Phe at amino acid posiffon 235 of the Fc region according to EU numbering;

(b) Gln or Asp at amino 4cid position 237 of the Fc region according to EU numbering;

(c) Met or Leu at amind acid position 241 of the Fc region according to EU numbering;

(d) Pro at amino acigd position 268 of the Fc region according to EU numbering;
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() Met or Val at amino acid position 295 of the Fc region according to EU numbering;

(f) Glu, His, Asn, or Asp at amino acid position 296 of the Fc region according to EU
numbering;

(g) Ala or Met at amino acid position 298 of the Fc region according to EU numbering;

(h) Ile at amino acid position 323 of the Fc region according to EU numbering;

(i) Asn or His at amino acid position 324 of the Fc region according to EU numbering;

(j) His or Tyr at amino acid position 330 of the Fc region according to EU numberingyand

(k) at least two amino acids selected from (a) to (j).

4. An Fc region variant, wherein the amino acid at position 238 of the Fc region/4ccording to
EU numbering is Asp, and wherein the variant comprises the amino acids of ap one of (1) to
(3) below:

(1) Met at amino acid position 241, Pro at amino acid position 268, Glu g amino acid
position 296, and His at amino acid position 324 of the Fc region accordihg to EU
numbering;

(2) Gln or Asp at amino acid position 237, Met at amino acid positjén 241, Glu at amino
acid position 296, and His at amino acid position 330 of the Fc regfon according to EU
numbering; and

(3) Phe at amino acid position 235, Gln or Asp at amino acid fosition 237, Met at amino
acid position 241, and Glu at amino acid position 296 of thefc region according to EU
numbering.

5. An Fc region variant, wherein the variant compriscg alterations of amino acids at positions
238 and 271 of the Fc region according to EU numbéring and any one of the amino acids of
(a) to (h) below, wherein an FcyRIIb-binding actiyity of the variant is maintained and binding
activities of the variant to all activating FcyRs are decreased when compared to those of a
native IgG Fc region:

(a) amino acid at position 234 of the Fc region according to EU numbering;

(b) amino acid at position 235 of the Fc fegion according to EU numbering;

(c) amino acid at position 236 of the E€ region according to EU numbering;

(d) amino acid at position 237 of the/Fc region according to EU numbering;

(e) amino acid at position 239 of te Fc region according to EU numbering;

(f) amino acid at position 265 ofthe Fc region according to EU numbering;

(g) amino acid at position 267/f the Fc region according to EU numbering; and

(h) amino acid at position 297 of the Fc region according to EU numbering.

6. The variant of claim 5¢wherein the amino acid alteration is a combination of amino acid
alterations of any one of (1) to (3) below:




170

(1) amino acids at positions 233, 238, 264, 267, 268, and 271 of the Fc region according to
EU numbering;

(2) amino acids at positions 233, 237, 238, 264, 267, 268, 271, 296, 297, 330, and 396 of th
Fc region according to EU numbering; and

(3) amino acids at positions 233, 238, 264, 267, 268, 271 and 296 of the Fc region accoyding
to EU numbering,.

7. An Fcregion variant, wherein the amino acid at position 238 is Asp and the amjdo acid at
position 271 is Gly in the Fc region according to EU numbering, and wherein th¢/variant
comprises any one of the amino acids of (a) to (h) below, wherein an FcyRIIb-pinding
activity of the variant is maintained and binding activities of the variant to a]lactivating
FcyRs are decreased when compared to those of a native IgG Fc region:

(a) Ala, His, Asn, Lys, or Arg at amino acid position 234 of the Fc regigh according to EU
numbering;

(b) Ala at amino acid position 235 of the Fc region according to EUYnumbering;

(c) Gln at amino acid position 236 of the Fc region according to FU numbering;

(d) Arg or Lys at amino acid position 237 of the Fc region according to EU numbering;

(e) Lys at amino acid position 239 of the Fc region according/to EU numbering;

(f) Lys, Asn, Arg, Ser, or Val at amino acid position 265 of the Fc region according to EU
numbering;

(g) Lys, Arg, or Tyr at amino acid position 267 of the E€ region according to EU numbering;
and

(h) Ala at amino acid position 297 of the Fc region/fccording to EU numbering.

8. An Fc region variant, wherein the amino aci¢/at position 238 is Asp and the amino acid at
position 271 is Gly in the Fc region according/fo EU numbering, and wherein the variant
comprises the amino acids of any one of (1)£o (3) below:

(1) Asp at amino acid position 233, Asp 4t amino acid position 238, Ile at amino acid
position 264, Arg at amino acid positiory267, Glu at amino acid position 268, and Gly at
amino acid position 271 of the Fc region according to EU numbering;

(2) Asp at amino acid position 233/ Asp at amino acid position 237, Asp at amino acid
position 238, Ile at amino acid pogition 264, Ala at amino acid position 267, Glu at amino
acid position 268, Gly at amino/cid position 271, Asp at amino acid position 296, Ala at
amino acid position 297, Arg dt amino acid position 330, and Met at amino acid position 396
of the Fc¢ region according $6 EU numbering; and

(3) Asp at amino acid poéition 233, Asp at amino acid position 238, Ile at amino acid
position
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264, Arg at amino acid position 267, Pro at amino acid position 268, Gly at amino acid
position 271, and Glu at amino acid position 296 of the Fc region according to EU
numbering.

9. The Fc region variant of any one of claims 1 to 8, wherein its complement-binding is gdso
decreased.

10. The Fc region variant of claim 9, wherein the Fc region variant with decreased
complement-binding comprises an amino acid alteration at position 322 of the Fg/fegion
according to EU numbering, or amino acid alterations at positions 327, 330, and 331 of the
Fc region according to EU numbering.

11. The Fc region variant of claim 9, wherein the amino acid at position 322 is Ala or Glu in
the Fc region according to EU numbering; or the amino acid at position 327 is Gly, the amino
acid at position 330 is Ser, and the amino acid at position 331 is Ser } the Fc region
according to EU numbering.

12. An Fc region variant, wherein the variant comprises alterations of amino acids at
positions 238, 271, 327, 330, and 331 of the Fc region according to EU numbering, wherein
an FcyRIIb-binding activity of the variant is maintained apd binding activities of the variant
to all activating FcyRs are decreased when compared to those of a native 1gG Fc region.

13. The variant of claim 12, wherein the variant further comprises an amino acid alteration of
any one of (a) to (e) below:

(a) the amino acid at position 233 of the Fc regfon according to EU numbering;

(b) the amino acid at position 237 of the Fc pégion according to EU numbering;

(c) the amino acid at position 264 of the F¢’region according to EU numbering;

(d) the amino acid at position 267 of the ¢ region according to EU numbering; and

(e) the amino acid at position 268 of th€ Fc region according to EU numbering.

14. The variant of claim 13, whereji the amino acid alteration is a combination of amino
acid alterations of any one of (1) 6 (4) below:

(1) amino acids at positions 237, 238, 268, 271, 327, 330, and 331 of the Fc region
according to EU numbering;

(2) amino acids at position$ 233, 237, 238, 268, 271, 327, 330, and 331 of the Fc region
according to EU numberidg;

(3) amino acids at posttions 238, 267, 268, 271, 327, 330, and 331 of the Fc region
according to
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EU numbering; and
(4) amino acids at positions 238, 264, 267, 271, 327, 330, and 331 of the Fc region
according to EU numbering.

15. An Fcregion variant, wherein the amino acid at position 238 is Asp, the amino acid
position 271 is Gly, the amino acid at position 327 is Gly, the amino acid at position 330'is
Ser, and the amino acid at position 331 is Ser in the Fc region according to EU numbefing,
wherein an FcyRIIb-binding activity of the variant is maintained and binding activities of the
variant to all activating FcyRs are decreased when compared to those of a native ¥gG Fc
region.

16. The variant of claim 15, wherein the variant further comprises any on¢/of the amino acids
of (a) to (e) below:

(a) Asp at amino acid position 233 of the Fc region according to EU nimbering;

(b) Asp at amino acid position 237 of the Fc region according to El/numbering;

(c) lle at amino acid position 264 of the Fc region according to EYJ numbering;

(d) Ala at amino acid position 267 of the Fc region according t¢/EU numbering; and

(e) Asp or Glu at amino acid position 268 of the Fc region acgording to EU numbering.

17. An Fc region variant, wherein the amino acid at positign 238 is Asp and the amino acid at
posmon 271 is Gly in the Fc region according to EU nudbering, wherein the variant also
comprises the amino acids of any one of (1) to (4) bel

(1) Asp at amino acid position 237, Asp at amino agid posmon 238, Asp or Glu at amino
acid position 268, Gly at amino acid position 271,/Gly at amino acid position 327, Ser at
amino acid position 330, and Ser at amino acid position 331 of the Fc region according to EU
numbering;

(2) Asp at amino acid position 233, Asp at Amino acid position 237, Asp at amino acid
position 238, Asp at amino acid position 268, Gly at amino acid position 271, Gly at amino
acid position 327, Ser at amino acid position 330, and, Ser at amino acid position 331 of the
Fc region according to EU numberin

(3) Asp at amino acid position 238/Ala at amino acid position 267, Glu at amino acid
position 268, Gly at amino acid pgSition 271, Gly at amino acid position 327, Ser at amino
acid position 330, and Ser at amho acid position 331 of the Fc region according to EU
numbering; and

(4) Asp at amino acid posityon 238, Ile at amino acid position 264, Ala at amino acid
position 267, Gly at aming/acid position 271, Gly at amino acid position 327, Ser at amino
acid position 330, and Sef at amino acid position 331 of the Fc region according to EU
numbering.

18. The Fc regionAariant of any one of claims 1 to 17, wherein the variant has an FeyRIIb-
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binding activity that is at least 80% of the binding amount of a native IgG Fc region, and has
an FeyRIlaR-binding activity that is 30% or less of the binding amount of the native IgG Fc
region.

19. The Fc region variant of any one of claims 1 to 18, wherein a ratio of the FcyRIIb-
binding activity of the variant relative to the binding activity of a polypeptide comprising the
native IgG Fc region is at least 0.75, and the ratios of the binding activities to all activdting
FcyRs are 0.2 or less.

20. The Fc region variant of claim 19, wherein additionally a ratio of an FcyRIJaR-binding
activity of the variant relative to the binding activity of a polypeptide compriging the native
IgG Feregion is 0.1 or less.

21. A polypeptide comprising the Fc region variant of any one of claimy 1 to 20.

22. The polypeptide of claim 21, wherein the polypeptide comprisiig the Fc region variant is
an IgG antibody.

23. The polypeptide of claim 21, wherein the polypeptide copiprising the Fc region variant is
an Fc fusion protein molecule.

24. A pharmaceutical composition comprising the polypeptide of any one of claims 21 to 23,
and a medically acceptable carrier.

25. The polypeptide of claim 21, which further ¢émprises an antigen-binding domain whose
antigen-binding activity changes depending on/n ion concentration condition.

26. The polypeptide of claim 25, wherein the ion concentration condition is a calcium ion
concentration condition.

27. The polypeptide of claim 26, wherein the aforementioned antigen-binding domain has a
lower antigen-binding activity undgf a low calcium ion concentration condition than under a
high calcium ion concentration cgndition.

28. The polypeptide of any orie of claims 25 to 27, wherein the ion concentration condition is
a pH condition.
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29. The polypeptide of claim 28, wherein the antigen-binding domain has a lower antigen-
binding activity in an acidic pH range condition than under a neutral pH range condition.

30. The polypeptide of any one of claims 25 to 29, wherein the polypeptide comprising the
Fc region variant is an IgG antibody.

31. The polypeptide of any one of claims 25 to 29, wherein the polypeptide comprising the
Fc region variant is an Fc fusion protein molecule.

32. A pharmaceutical composition comprising the polypeptide of any one of clagns 25 to 31
and a medically acceptable carrier.

33. The pharmaceutical composition of claim 32 for promoting eliminatigi of an antigen
from plasma, wherein the antigen binds to the antigen-binding domain of the polypeptide of
any one of claims 25 to 31, and is in the plasma.

34. Use of the polypeptide of any one of claims 25 to 31 for promdting elimination of an
antigen from plasma, wherein the antigen binds to the antigen-biiding domain of the
polypeptide, and is in the plasma.

35. A method of reducing bindings of a polypeptide compuising an Fc region to all activating
FcyRs while maintaining an FcyRIIb-binding activity of£he polypeptide, which comprises
altering the amino acid at position 238 of the Fc regiof according to EU numbering and at
least one amino acid selected from the amino acids at positions 235, 237, 241, 268, 295, 296,
298, 323, 324, and 330 of the Fc region according/to EU numbering to other amino acids.

36. The method of claim 35, wherein the amigo acid alteration of the Fc region is a
substitution of the amino acid at position 238 with Asp, a substitution of the amino acid at
position 235 with Phe, a substitution of th¢ amino acid at position 237 with Gln, a
substitution of the amino acid at positioff 241 with Met or Leu, a substitution of the amino
acid at position 268 with Pro, a substigation of the amino acid at position 295 with Met or Val,
a substitution of the amino acid at pgsition 296 with Glu, His, Asn, or Asp, a substitution of
the amino acid at position 298 wijhi Ala or Met, a substitution of the amino acid at position
323 with Ile, a substitution of th¢ amino acid at position 324 with Asn or His, and a
substitution of the amino acid At position 330 with His or Tyr according to EU numbering.
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37. A method of producing a polypeptide comprising an Fc region variant, wherein the
method comprises altering the amino acid at position 238 of the Fc region according to EU
numbering and at least one amino acid selected from the amino acids at positions 235, 237,
241, 268, 295, 296, 298, 323, 324, and 330 of the Fc region according to EU numbering to
other amino acids, wherein bindings to all activating FcyRs are decreased while an FeyRIJb-
binding activity is maintained as compared to those of the polypeptide before the alteri

38. The method of claim 37, wherein the amino acid alteration of the Fc region is
substitution of the amino acid at position 238 with Asp, substitution of the amino Acid at
position 235 with Phe, substitution of the amino acid at position 237 with Gln, sabstitution of
the amino acid at position 241 with Met or Leu, substitution of the amino acig/at position 268
with Pro, substitution of the amino acid at position 295 with Met or Val, subétitution of the
amino acid at position 296 with Glu, His, Asn, or Asp, substitution of the Zmino acid at
position 298 with Ala or Met, substitution of the amino acid at position 323 with Ile,
substitution of the amino acid at position 324 with Asn or His, and supstitution of the amino
acid at position 330 with His or Tyr according to EU numbering.

39. A method of reducing binding activities of a polypeptide cofiprising an Fc region to all
activating FcyRs while maintaining an FcyRIIb-binding activity at a similar level in
comparison to those of a native IgG, wherein the method cgfmprises combining and
introducing an amino acid alteration(s) that increases the FcyRIIb-binding activity by two-
fold or more as compared to that of a native IgG Fc regjon, and an amino acid alteration(s)
that decreases the binding activities to all FcyRs.

40. The method of claim 39, wherein the amino a€id alteration(s) that increases the FcyRIlb-
binding activity by two-fold or more as compargd to that of the native IgG Fc region is an
amino acid alteration(s) of Table 11.

41. The method of claim 39 or 40, whereth the amino acid alteration(s) that decreases the
binding activities to all FcyRs is an alteration(s) of at least one amino acid selected from the
amino acids at positions 234, 235, 234, 237, 239, 265, 267, and 297 of the Fc region
according to EU numbering to anotfier amino acid.

42. The method of any one of ¢laims 39 to 41, wherein the amino acid alteration(s) of the Fc
region is a substitution of the Amino acid at position 234 with Ala, His, Asn, Lys, or Arg, a
substitution of the amino agid at position 235 with Ala, a substitution of the amino acid at
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position 236 with Gln, a substitution of the amino acid at position 237 with Arg or Lys, a
substitution of the amino acid at position 239 with Lys, a substitution of the amino acid at
position 265 with Lys, Asn, Arg, Ser, or Val, a substitution of the amino acid at position 267
with Lys, Arg, or Tyr, and a substitution of the amino acid at position 297 with Ala accordigg
to EU numbering.

43. The method of any one of claims 35, 36, and 39 to 42, wherein the FcyRIIb-binding
activity is maintained with at least 80% of the binding amount of a native IgG Fc yegion, and
an FcyRIlaR-binding activity is reduced to 30% or less of the binding amount of the native
IgG Fce region.

44. The method of any one of claims 35, 36, and 39 to 43, wherein a ratj¢ of the FcyRIIb-
bmdmg activity relative to the binding activity of a polypeptlde comp i¥ing the native IgG Fc
region is maintained at 0.75 at least, and the ratios of the binding act#ities to all activating
FcyRs are reduced to 0.2 or less.

45. The method of claim 44, wherein additionally a ratio of g FcyRIIaR-binding activity
relative to the binding activity of a polypeptide comprising the native IgG Fc region is
reduced to 0.05 or less.

46. A method of producing a polypeptide comprising’an Fc region variant, wherein binding
activities to all activating FcyRs are decreased whi} an FeyRIIb-binding activity is
maintained at a similar level in comparison to thgse of a native IgG, wherein the method
comprises combining and introducing an aminé acid alteration(s) that increases the FcyRIIb-
binding activity by two-fold or more as comypared to that of a native IgG Fc region, and an
amino acid alteration(s) that decreases the/binding activities to all FcyRs.

47. The method of claim 46, whereirythe amino acid alteration(s) that increases the FcyRIlb-
binding activity by two-fold or moy€ as compared to that of the native IgG Fc region is an
amino acid alteration of Table 11

48. The method of claim 46 dr 47, wherein the amino acid alteration(s) that decreases the

binding activities to all FcyRs is an alteration of at least one amino acid selected from the
amino acids at positions,Z34, 235, 236, 237, 239, 265, 267, and 297 of an Fc region according
to EU numbering to agother amino acid.
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49. The method of any one of claims 46 to 48, wherein the amino acid alteration(s) of the Fc
region is a substitution of the amino acid at position 234 with Ala, His, Asn, Lys, or Arg, a
substitution of the amino acid at position 235 with Ala, a substitution of the amino acid at
position 236 with Gln, a substitution of the amino acid at position 237 with Arg or Lys, a
substitution of the amino acid at position 239 with Lys, a substitution of the amino acid at
position 265 with Lys, Asn, Arg, Ser, or Val, a substitution of the amino acid at position 267
with Lys, Arg, or Tyr, and a substitution of the amino acid at position 297 with Ala acg¢6rding
to EU numbering.

50. The method of any one of claims 37, 38, and 46 to 49, wherein the FcyRIIbbinding
activity is maintained with at least 80% of the binding amount of a native IgGA‘c region, and
the binding activities to all activating FcyRs are reduced to 30% or less of th¢€ binding amount
of the native IgG Fc region.

51. The method of any one of claims 37, 38, and 46 to 50, wherein a patio of the FcyRIIb-
binding activity relative to the binding activity of a polypeptide comprising the native IgG Fc
region is maintained at (.75 at least, and the ratios of binding actiyities to all activating FcyRs
are decreased to 0.2 or less.

52. The method of claim 51, wherein additionally a ratio of£he FcyRIIaR-binding activity
relative to the binding activity of a polypeptide comprising the native IgG Fc region is
reduced to 0.1 or less.

53. The method of any one of claims 37, 38, and 46/to 52, wherein the method further
comprises combining and introducing an alteratiop(s) that decreases complement-binding.

54. The method of claim 53, wherein the altegdtion(s) that decreases complement-binding is
an amino acid alteration at position 322 of the Fc region according to EU numbering, or
amino acid alterations at positions 327, 330, and 331 of the Fc region according to EU
numbering.

55. The method of claim 53, whereid the alteration(s) that decreases complement-binding is
a substitution of the amino acid at position 322 with Ala or Glu in the Fc region according to
EU numbering, or alternatively, 4 substitution of the amino acid at position 327 with Gly, a
substitution of the amino acid 4t position 330 with Ser, and a substitution of the amino acid at
position 331 with Ser in the Fc region according to EU numbering.
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56. A method of reducing bindings of a polypeptide comprising an Fc region to all activating
FcyRs while maintaining an FcyRIIb-binding activity of the polypeptide, which comprises
altering the amino acids at positions 238, 271, 327, 330, and 331 of the Fc region according
to EU numbering to other amino acids, or further comprises altering at least one amino acid
selected from the amino acids at positions 233, 237, 264, 267, and 268 of the Fc region
according to EU numbering to another amino acid.

57. The method of claim 56, wherein the amino acid alteration of the Fc region is a
substitution of the amino acid at position 238 with Asp, a substitution of the aminog/acid at
position 271 with Gly, a substitution of the amino acid at position 327 with Gly, & substitution
of the amino acid at position 330 with Ser, a substitution of the amino acid at pésition 331
with Ser, a substitution of the amino acid at position 233 with Asp, a substitution of the amino
acid at position 237 with Asp, a substitution of the amino acid at position 264 with Ile, a
substitution of the amino acid at position 267 with Ala, and a substitutiory/of the amino acid at
position 268 with Asp or Glu in the Fc region according to EU numberifg.

58. A method of producing a polypeptide comprising an Fc region ¥ariant, wherein the
method comprises altering the amino acids at positions 238, 271,427, 330, and 331 of the Fc
region according to EU numbering to other amino acids, or furfher comprising altering at
least one amino acid selected from the amino acids at positiops 233, 237, 264, 267, and 268
of the Fc region according to EU numbering to another amino acid, wherein bindings to all
activating FcyRs are decreased and complement-binding # decreased while an FcyRIIb-
binding activity is maintained as compared to those of fhe polypeptide before the altering.

59. The method of claim 58, wherein the amino acjd alteration of the Fc region is a
substitution of the amino acid at position 238 witlf Asp, a substitution of the amino acid at
position 271 with Gly, a substitution of the amip0 acid at position 327 with Gly, a substitution
of the amino acid at position 330 with Ser, a sdbstitution of the amino acid at position 331
with Ser, a substitution of the amino acid at position 233 with Asp, a substitution of the amino
acid at position 237 with Asp, a substitutigh of the amino acid at position 264 with Ile, a
substitution of the amino acid at positiof 267 with Ala, and a substitution of the amino acid at
position 268 with Asp or Glu in the Fg'region according to EU numbering.
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CLAIMS

1. An Fc region variant, wherein the variant comprises alteration of amino acid at position 238
of the Fc region according to EU numbering and any one of the amino acids of (a) to (g) below,
wherein an FcyRIIb-binding activity of the variant is maintained and binding activities of the
variant to all activating FcyRs are decreased when compared to those of a native IgG Fc region:

(a) amino acid at position 235 of the Fc region according to EU numbering;

(b) amino acid at position 237 of the Fc region according to EU numbering;

(c) amino acid at position 241 of the Fe region according to EU numbering;

(d) amino acid at position 295 of the Fc region according to EU numbering;

(e) amino acid at position 298 of the Fc region according to EU numbering;

(f) amino acid at position 324 of the Fc region according to EU numbering; and

(g) at least two amino acids selected from (a) to (f).

2. The variant of claim 1, wherein at least two amino acids selected in (k) of claim 1 are any one
of the following amino acid combinations (1) to (3):

(1) amino acids at positions 241, 268, 296, and 324 of the Fc region according to EU
numbering;

(2) amino acids at positions 237, 241, 296, and 330 of the Fc region according to EU
numbering; and

(3) amino acids at positions 235, 237, 241, and 296 of the Fc region according to EU
numbering.

3. An Fcregion variant, wherein the amino acid at position 238 of the Fc region according to EU
numbering is Asp, and wherein the variant comprises any one of the amino acids of (a) to (j)
below, wherein an FcyRIIb-binding activity of the variant is maintained and binding activities of
the variant to all activating FcyRs are decreased when compared to those of a native I1gG Fc
region:

(a) Phe at amino acid position 235 of the Fc region according to EU numbering;

(b) Gln or Asp at amino acid position 237 of the Fc region according to EU numbering;

(c) Met or Leu at amino acid position 241 of the Fc region according to EU numbering;

(d) Pro at amino acid position 268 of the Fc region according to EU numbering;

(e) Met or Val at amino acid position 295 of the Fc region according to EU numbering;

(f) Glu, His, or Asn at amino acid position 296 of the Fc region according to EU numbering;

(g) Ala or Met at amino acid position 298 of the Fc region according to EU numbering;

(h) Asn or His at amino acid position 324 of the Fc region according to EU numbering;
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(1) His or Tyr at amino acid position 330 of the Fe region according to EU numbering; and
(j) at least two amino acids selected from (a) to (1).

4. An Fcregion variant, wherein the amino acid at position 238 of the Fc region according to EU
numbering is Asp, and wherein the variant comprises the amino acids of any one of (1) to (3)
below:

(1) Met at amino acid position 241, Pro at amino acid position 268, Glu at amino acid position
296, and His at amino acid position 324 of the Fc region according to EU numbering;

(2) Gln or Asp at amino acid position 237, Met at amino acid position 241, Glu at amino acid
position 296, and His at amino acid position 330 of the Fc region according to EU numbering;
and

(3) Phe at amino acid position 235, Gln or Asp at amino acid position 237, Met at amino acid
position 241, and Glu at amino acid position 296 of the Fc region according to EU numbering.

5. An Fc region variant, wherein the variant comprises alterations of amino acids at positions
238 and 271 of the Fc region according to EU numbering and any one of the amino acids of (a)
to (f) below, wherein an FcyRIIb-binding activity of the variant is maintained and binding
activities of the variant to all activating FcyRs are decreased when compared to those of a native
IgG Fce region:

(a) amino acid at position 235 of the Fc region according to EU numbering;

(b) amino acid at position 236 of the Fc region according to EU numbering;

(c) amino acid at position 239 of the Fc region according to EU numbering;

(d) amino acid at position 265 of the Fc region according to EU numbering;

(e) amino acid at position 267 of the Fc region according to EU numbering; and

(f) amino acid at position 297 of the Fc region according to EU numbering.

6. The variant of claim 5, wherein the amino acid alteration is a combination of amino acid
alterations of any one of (1) to (3) below:

(1) amino acids at positions 233, 238, 264, 267, 268, and 271 of the Fc region according to EU
numbering;

(2) amino acids at positions 233, 237, 238, 264, 267, 268, 271, 296, 297, 330, and 396 of the Fc
region according to EU numbering; and

(3) amino acids at positions 233, 238, 264, 267, 268, 271 and 296 of the Fc region according to
EU numbering.

7. An Fcregion variant, wherein the amino acid at position 238 is Asp and the amino acid at
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position 271 is Gly in the Fc region according to EU numbering, and wherein the variant
comprises any one of the amino acids of (a) to (h) below, wherein an FeyRIIb-binding activity of
the variant is maintained and binding activities of the variant to all activating FcyRs are
decreased when compared to those of a native IgG Fc region:

(a) Ala, His, Asn, Lys, or Arg at amino acid position 234 of the Fc region according to EU
numbering;

(b) Ala at amino acid position 235 of the Fc region according to EU numbering;

(c) Gln at amino acid position 236 of the Fc region according to EU numbering;

(d) Arg or Lys at amino acid position 237 of the Fc region according to EU numbering;

(e) Lys at amino acid position 239 of the Fc region according to EU numbering;

(f) Lys, Asn, Arg, Ser, or Val at amino acid position 265 of the Fc region according to EU
numbering;

(g) Lys, Arg, or Tyr at amino acid position 267 of the Fc region according to EU numbering;
and

(h) Ala at amino acid position 297 of the Fc region according to EU numbering.

8. An Fc region variant, wherein the amino acid at position 238 is Asp and the amino acid at
position 271 is Gly in the Fc region according to EU numbering, and wherein the variant
comprises the amino acids of any one of (1) to (3) below:

(1) Asp at amino acid position 233, Asp at amino acid position 238, Ile at amino acid position
264, Arg at amino acid position 267, Glu at amino acid position 268, and Gly at amino acid
position 271 of the Fc region according to EU numbering;

(2) Asp at amino acid position 233, Asp at amino acid position 237, Asp at amino acid position
238, Ile at amino acid position 264, Ala at amino acid position 267, Glu at amino acid position
268, Gly at amino acid position 271, Asp at amino acid position 296, Ala at amino acid position
297, Arg at amino acid position 330, and Met at amino acid position 396 of the Fc region
according to EU numbering; and

(3) Asp at amino acid position 233, Asp at amino acid position 238, Ile at amino acid position
264, Arg at amino acid position 267, Pro at amino acid position 268, Gly at amino acid position

271, and Glu at amino acid position 296 of the Fc region according to EU numbering.

9. The Fc region variant of any one of claims 1 to 8, wherein its complement-binding is also

decreased.

10. The Fc region variant of claim 9, wherein the Fc region variant with decreased complement-
binding comprises an amino acid alteration at position 322 of the Fc region according to EU
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numbering, or amino acid alterations at positions 327, 330, and 331 of the Fc region according to

EU numbering.

11. The Fc region variant of claim 9, wherein the amino acid at position 322 is Ala or Glu in the
Fc region according to EU numbering; or the amino acid at position 327 is Gly, the amino acid at
position 330 is Ser, and the amino acid at position 331 is Ser in the Fc region according to EU

numbering.

12. An Fc region variant, wherein the variant comprises alterations of amino acids at positions
238,271,327, 330, and 331 of the Fc region according to EU numbering, wherein an FcyRIIb-
binding activity of the variant is maintained and binding activities of the variant to all activating

FcyRs are decreased when compared to those of a native IgG Fc region.

13. The variant of claim 12, wherein the variant further comprises an amino acid alteration of
any one of (a) to (e) below:

(a) the amino acid at position 233 of the Fc region according to EU numbering;

(b) the amino acid at position 237 of the Fc region according to EU numbering;

(c) the amino acid at position 264 of the Fc region according to EU numbering;

(d) the amino acid at position 267 of the Fc region according to EU numbering; and

(e) the amino acid at position 268 of the Fc region according to EU numbering.

14. The variant of claim 13, wherein the amino acid alteration is a combination of amino acid
alterations of any one of (1) to (4) below:

(1) amino acids at positions 237, 238, 268, 271, 327, 330, and 331 of the Fc region according to
EU numbering;

(2) amino acids at positions 233, 237, 238, 268, 271, 327, 330, and 331 of the Fc region
according to EU numbering;

(3) amino acids at positions 238, 267, 268, 271, 327, 330, and 331 of the Fc region according to
EU numbering; and

(4) amino acids at positions 238, 264, 267, 271, 327, 330, and 331 of the Fc region according to
EU numbering.

15. An Fcregion variant, wherein the amino acid at position 238 is Asp, the amino acid at
position 271 is Gly, the amino acid at position 327 is Gly, the amino acid at position 330 is Ser,
and the amino acid at position 331 is Ser in the Fc region according to EU numbering, wherein

an FcyRIIb-binding activity of the variant is maintained and binding activities of the variant to
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all activating FcyRs are decreased when compared to those of a native IgG Fc region.

16. The variant of claim 15, wherein the variant further comprises any one of the amino acids of
(a) to (e) below:

(a) Asp at amino acid position 233 of the Fc region according to EU numbering;

(b) Asp at amino acid position 237 of the Fc region according to EU numbering;

(c) Ile at amino acid position 264 of the Fc region according to EU numbering;

(d) Ala at amino acid position 267 of the Fc region according to EU numbering; and

(e) Asp or Glu at amino acid position 268 of the Fc region according to EU numbering,

17. An Fc region variant, wherein the amino acid at position 238 is Asp and the amino acid at
position 271 is Gly in the Fc region according to EU numbering, wherein the variant also
comprises the amino acids of any one of (1) to (4) below:

(1) Asp at amino acid position 237, Asp at amino acid position 238, Asp or Glu at amino acid
position 268, Gly at amino acid position 271, Gly at amino acid position 327, Ser at amino acid
position 330, and Ser at amino acid position 331 of the Fc region according to EU numbering;

(2) Asp at amino acid position 233, Asp at amino acid position 237, Asp at amino acid position
238, Asp at amino acid position 268, Gly at amino acid position 271, Gly at amino acid position
327, Ser at amino acid position 330, and, Ser at amino acid position 331 of the Fc region
according to EU numbering;

(3) Asp at amino acid position 238, Ala at amino acid position 267, Glu at amino acid position
268, Gly at amino acid position 271, Gly at amino acid position 327, Ser at amino acid position
330, and Ser at amino acid position 331 of the Fc region according to EU numbering; and

(4) Asp at amino acid position 238, Ile at amino acid position 264, Ala at amino acid position
267, Gly at amino acid position 271, Gly at amino acid position 327, Ser at amino acid position

330, and Ser at amino acid position 331 of the Fc region according to EU numbering.

18. The Fc region variant of any one of claims 1 to 17, wherein the variant has an FcyRIIb-
binding activity that is at least 80% of the binding amount of a native IgG Fc region, and has an

FcyRIIaR-binding activity that is 30% or less of the binding amount of the native IgG Fc region.

19. The Fc region variant of any one of claims 1 to 18, wherein a ratio of the FcyRIIb-binding
activity of the variant relative to the binding activity of a polypeptide comprising the native IgG
Fc region is at least 0.75, and the ratios of the binding activities to all activating FcyRs are 0.2 or

less.
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20. The Fc region variant of claim 19, wherein additionally a ratio of an FcyRIIaR-binding
activity of the variant relative to the binding activity of a polypeptide comprising the native IgG

Fcregion is 0.1 or less.

21. A polypeptide comprising the Fc region variant of any one of claims 1 to 20.

22. The polypeptide of claim 21, wherein the polypeptide comprising the Fc region variant is an
IgG antibody.

23. The polypeptide of claim 21, wherein the polypeptide comprising the Fc region variant is an
Fc fusion protein molecule.

24. A pharmaceutical composition comprising the polypeptide of any one of claims 21 to 23,
and a medically acceptable carrier.

25. The polypeptide of claim 21, which further comprises an antigen-binding domain whose

antigen-binding activity changes depending on an ion concentration condition.

26. The polypeptide of claim 25, wherein the ion concentration condition is a calcium ion

concentration condition.

27. The polypeptide of claim 26, wherein the aforementioned antigen-binding domain has a
lower antigen-binding activity under a low calcium ion concentration condition than under a high
calcium ion concentration condition.

28. The polypeptide of any one of claims 25 to 27, wherein the ion concentration condition is a

pH condition.

29. The polypeptide of claim 28, wherein the antigen-binding domain has a lower antigen-

binding activity in an acidic pH range condition than under a neutral pH range condition.

30. The polypeptide of any one of claims 25 to 29, wherein the polypeptide comprising the Fc
region variant is an IgG antibody.

31. The polypeptide of any one of claims 25 to 29, wherein the polypeptide comprising the Fc
region variant is an Fc fusion protein molecule.
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32. A pharmaceutical composition comprising the polypeptide of any one of claims 25 to 31 and

a medically acceptable carrier.

33. The pharmaceutical composition of claim 32 for promoting elimination of an antigen from
plasma, wherein the antigen binds to the antigen-binding domain of the polypeptide of any one

of claims 25 to 31, and is in the plasma.

34. Use of the polypeptide of any one of claims 25 to 31 for promoting elimination of an antigen
from plasma, wherein the antigen binds to the antigen-binding domain of the polypeptide, and is

in the plasma.

35. A method of reducing bindings of a polypeptide comprising an Fc region to all activating
FcyRs while maintaining an FcyRIIb-binding activity of the polypeptide, which comprises
altering the amino acid at position 238 of the Fc region according to EU numbering and at least
one amino acid selected from the amino acids at positions 235, 237, 241, 295, 298, and 324 of
the Fc region according to EU numbering to other amino acids.

36. The method of claim 35, wherein the amino acid alteration of the Fc region is a substitution
of the amino acid at position 238 with Asp, a substitution of the amino acid at position 235 with
Phe, a substitution of the amino acid at position 237 with Gln, a substitution of the amino acid at
position 241 with Met or Leu, a substitution of the amino acid at position 295 with Met or Val,
His, Asn, or Asp, a substitution of the amino acid at position 298 with Ala or Met, and a
substitution of the amino acid at position 324 with Asn or His with His or Tyr according to EU

numbering.

37. A method of producing a polypeptide comprising an Fc region variant, wherein the method
comprises altering the amino acid at position 238 of the Fc region according to EU numbering
and at least one amino acid selected from the amino acids at positions 235, 237, 241, 295, 298,
and 324 of the Fc region according to EU numbering to other amino acids, wherein bindings to
all activating FcyRs are decreased while an FcyRIIb-binding activity is maintained as compared
to those of the polypeptide before the altering.

38. The method of claim 37, wherein the amino acid alteration of the Fc region is a substitution
of the amino acid at position 238 with Asp, substitution of the amino acid at position 235 with
Phe, substitution of the amino acid at position 237 with Gln, substitution of the amino acid at
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position 241 with Met or Leu, substitution of the amino acid at position 295 with Met or Val, His,
Asn, or Asp, substitution of the amino acid at position 298 with Ala or Met, and substitution of
the amino acid at position 324 with Asn or His with His or Tyr according to EU numbering.

39. A method of reducing binding activities of a polypeptide comprising an Fc region to all
activating FcyRs while maintaining an FcyRIIb-binding activity at a similar level in comparison
to those of a native IgG, wherein the method comprises combining and introducing an amino
acid alteration(s) that increases the FcyRIIb-binding activity by two-fold or more as compared to
that of a native IgG Fc region, and an amino acid alteration(s) that decreases the binding

activities to all FcyRs.

40. The method of claim 39, wherein the amino acid alteration(s) that increases the FcyRIIb-
binding activity by two-fold or more as compared to that of the native IgG Fc region is an amino
acid alteration(s) of Table 11.

41. The method of claim 39 or 40, wherein the amino acid alteration(s) that decreases the
binding activities to all FcyRs is an alteration(s) of at least one amino acid selected from the
amino acids at positions 234, 235, 236, 237, 239, 265, 267, and 297 of the Fc region according to
EU numbering to another amino acid.

42. The method of any one of claims 39 to 41, wherein the amino acid alteration(s) of the Fc
region is a substitution of the amino acid at position 234 with Ala, His, Asn, Lys, or Arg, a
substitution of the amino acid at position 235 with Ala, a substitution of the amino acid at
position 236 with Gln, a substitution of the amino acid at position 237 with Arg or Lys, a
substitution of the amino acid at position 239 with Lys, a substitution of the amino acid at
position 265 with Lys, Asn, Arg, Ser, or Val, a substitution of the amino acid at position 267 with
Lys, Arg, or Tyr, and a substitution of the amino acid at position 297 with Ala according to EU

numbering.

43. The method of any one of claims 35, 36, and 39 to 42, wherein the FeyRIIb-binding activity
is maintained with at least 80% of the binding amount of a native IgG Fc region, and an
FeyRIIaR-binding activity is reduced to 30% or less of the binding amount of the native IgG Fc
region.

44. The method of any one of claims 35, 36, and 39 to 43, wherein a ratio of the FcyRIIb-
binding activity relative to the binding activity of a polypeptide comprising the native IgG Fc
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region is maintained at 0.75 at least, and the ratios of the binding activities to all activating

FcyRs are reduced to 0.2 or less.

45. The method of claim 44, wherein additionally a ratio of an FcyRIIaR-binding activity
relative to the binding activity of a polypeptide comprising the native IgG Fc region is reduced to
0.05 or less.

46. A method of producing a polypeptide comprising an Fc region variant, wherein binding
activities to all activating FcyRs are decreased while an FcyRIIb-binding activity is maintained at
a similar level in comparison to those of a native IgG, wherein the method comprises combining
and introducing an amino acid alteration(s) that increases the FcyRIIb-binding activity by two-
fold or more as compared to that of a native IgG Fc region, and an amino acid alteration(s) that
decreases the binding activities to all FcyRs.

47. The method of claim 46, wherein the amino acid alteration(s) that increases the FcyRIIb-
binding activity by two-fold or more as compared to that of the native IgG Fc region is an amino
acid alteration of Table 11.

48. The method of claim 46 or 47, wherein the amino acid alteration(s) that decreases the
binding activities to all FcyRs is an alteration of at least one amino acid selected from the amino
acids at positions 234, 235, 236, 237, 239, 265, 267, and 297 of an Fc region according to EU
numbering to another amino acid.

49. The method of any one of claims 46 to 48, wherein the amino acid alteration(s) of the Fc
region is a substitution of the amino acid at position 234 with Ala, His, Asn, Lys, or Arg, a
substitution of the amino acid at position 235 with Ala, a substitution of the amino acid at
position 236 with GlIn, a substitution of the amino acid at position 237 with Arg or Lys, a
substitution of the amino acid at position 239 with Lys, a substitution of the amino acid at
position 265 with Lys, Asn, Arg, Ser, or Val, a substitution of the amino acid at position 267 with
Lys, Arg, or Tyr, and a substitution of the amino acid at position 297 with Ala according to EU

numbering.

50. The method of any one of claims 37, 38, and 46 to 49, wherein the FeyRIIb-binding activity
is maintained with at least 80% of the binding amount of a native IgG Fc region, and the binding
activities to all activating FcyRs are reduced to 30% or less of the binding amount of the native
IgG Fc region.
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51. The method of any one of claims 37, 38, and 46 to 50, wherein a ratio of the FcyRIIb-
binding activity relative to the binding activity of a polypeptide comprising the native IgG Fc
region is maintained at 0.75 at least, and the ratios of binding activities to all activating FcyRs
are decreased to 0.2 or less.

52. The method of claim 51, wherein additionally a ratio of the FcyRIIaR-binding activity
relative to the binding activity of a polypeptide comprising the native IgG Fc region is reduced to

0.1 or less.

53. The method of any one of claims 37, 38, and 46 to 52, wherein the method further comprises

combining and introducing an alteration(s) that decreases complement-binding.

54. The method of claim 53, wherein the alteration(s) that decreases complement-binding is an
amino acid alteration at position 322 of the Fc region according to EU numbering, or amino acid

alterations at positions 327, 330, and 331 of the Fc region according to EU numbering.

55. The method of claim 53, wherein the alteration(s) that decreases complement-binding is a
substitution of the amino acid at position 322 with Ala or Glu in the Fc region according to EU
numbering, or alternatively, a substitution of the amino acid at position 327 with Gly, a
substitution of the amino acid at position 330 with Ser, and a substitution of the amino acid at
position 331 with Ser in the Fc region according to EU numbering.

56. A method of reducing bindings of a polypeptide comprising an Fc region to all activating
FcyRs while maintaining an FcyRIIb-binding activity of the polypeptide, which comprises
altering the amino acids at positions 238, 271, 327, 330, and 331 of the Fc region according to
EU numbering to other amino acids, or further comprises altering at least one amino acid
selected from the amino acids at positions 233, 237, 264, 267, and 268 of the Fc region

according to EU numbering to another amino acid.

57. The method of claim 56, wherein the amino acid alteration of the Fc region is a substitution
of the amino acid at position 238 with Asp, a substitution of the amino acid at position 271 with
Gly, a substitution of the amino acid at position 327 with Gly, a substitution of the amino acid at
position 330 with Ser, a substitution of the amino acid at position 331 with Ser, a substitution of
the amino acid at position 233 with Asp, a substitution of the amino acid at position 237 with

Asp, a substitution of the amino acid at position 264 with Ile, a substitution of the amino acid at
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position 267 with Ala, and a substitution of the amino acid at position 268 with Asp or Glu in the
Fc region according to EU numbering,

58. A method of producing a polypeptide comprising an Fc region variant, wherein the method
comprises altering the amino acids at positions 238, 271, 327, 330, and 331 of the Fc region
according to EU numbering to other amino acids, or further comprising altering at least one
amino acid selected from the amino acids at positions 233, 237, 264, 267, and 268 of the Fc
region according to EU numbering to another amino acid, wherein bindings to all activating
FcyRs are decreased and complement-binding is decreased while an FcyRIIb-binding activity is

maintained as compared to those of the polypeptide before the altering.

59. The method of claim 58, wherein the amino acid alteration of the Fc region is a substitution
of the amino acid at position 238 with Asp, a substitution of the amino acid at position 271 with
Gly, a substitution of the amino acid at position 327 with Gly, a substitution of the amino acid at
position 330 with Ser, a substitution of the amino acid at position 331 with Ser, a substitution of
the amino acid at position 233 with Asp, a substitution of the amino acid at position 237 with
Asp, a substitution of the amino acid at position 264 with Ile, a substitution of the amino acid at
position 267 with Ala, and a substitution of the amino acid at position 268 with Asp or Glu in the
Fc region according to EU numbering.



