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comparison with a parent polypeptide. As a result, the present inventors discovered that a
polypeptide comprising an antibody Fc region that comprises an alteration produced by
substituting Pro at position 238 (EU numbering) with Asp or Leu at position 328 (EU
numbering) with Glu enhances FcyRIIb-binding activity, and decreases Fc region-mediated
binding activity towards both allotypes of FcyRIla, types H and R. Furthermore, the present
inventors discovered that a polypeptide comprising an antibody F¢ region that comprises an
alteration of substituting Pro at position 238 (EU numbering) with Asp and several other
alterations that enhance FcyRIIb-binding activity, and maintains or decreases Fc region-mediated
binding activities towards both allotypes of FcyRlIla, types H and R.

More specifically, the present invention relates to the following:
[1] a polypeptide variant comprising an antibody Fc region with at least one amino acid
alteration, which has maintained or decreased binding activities towards FcyRlIla (type R) and
FeyRIla (type H), and enhanced FeyRIIb-binding activity in comparison with a parent
polypeptide, and wherein the value of [KD value of the polypeptide variant for FeyRIla (type R)]
/ [KD value of the polypeptide variant for FcyRIIb] is 1.2 or more;
[2] the polypeptide of [1], wherein the value of [KD value of the polypeptide variant for FcyRIla
(type H)] / [KD value of the polypeptide variant for FcyRIIb] is 4.2 or more;
[3] the polypeptide of [ 1] or [2], wherein the value of [KD value of the parent polypeptide for
FeyRIIb] / [KD value of the polypeptide variant for FcyRIIb] is 1.6 or more;
[4] the polypeptide of any one of [1] to [3], wherein the value of [KD value of the stronger of the
binding activities of the polypeptide variant towards FcyRlIla (type R) and FeyRIla (type H)] /
[KD value of the stronger of the binding activities of the parent polypeptide towards FcyRIla
(type R) and FeyRlla (type H)] is 0.7 or more;
[5] the polypeptide of any one of [1] to [4], which has maintained or decreased FcyRIIa-binding
activity compared with that of a parent polypeptide;
[6] the polypeptide of any one of [1] to [5], which has maintained or decreased FeyRIa-binding
activity compared with that of a parent polypeptide;
[7] the polypeptide of any one of [1] to [6], wherein an amino acid alteration is substitution of
Pro at position 238 (EU numbering) with Asp or substitution of Leu at position 328 (EU
numbering) with Glu;
[8] the polypeptide of any one of [1] to [7], wherein an amino acid alteration is substitution of

Pro at position 238 (EU numbering) with Asp. and at least one substitution selected from the

group consisting of:

substitution-of Pro-at-pesition238-(EU-numbering - with-Asp: substitution of Gly at position 237
(EU numbering) with Trp; substitution of Gly at position 237 (EU numbering) with Phe;

substitution of Ser at position 267 (EU numbering) with Val;
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[11] a method for maintaining or decreasing binding activities towards FeyRlIla (type R) and
FceyRlIla (type H) and enhancing FeyRIIb-binding activity of a polypeptide in comparison with a
parent polypeptide, which comprises adding at least one amino acid alteration in the Fc region of
the polypeptide comprising the antibody Fc region, wherein the amino acid alteration is
substitution of Pro at position 238 (EU numbering) with Asp or substitution of Leu at position
328 (EU numbering) with Glu;
[12] a method for suppressing production of an antibody against a polypeptide comprising
antibody Fc region in comparison with a parent polypeptide when administered in vivo, wherein
the method comprises adding at least one amino acid alteration to the Fc region of the
polypeptide, wherein the amino acid alteration is substitution of Pro at position 238 (EU
numbering) with Asp or substitution of Leu at position 328 (EU numbering) with Glu;
[13] the method of [11] or [12], wherein the amino acid alteration is substitution of Pro at
position 238 (EU numbering) with Asp, and at least one substitution selected from the group
consisting of:

bttt e p ition 238-(EU e " ;
substitution of Gly at position 237 (EU numbering) with Trp;
substitution of Gly at position 237 (EU numbering) with Phe;
substitution of Ser at position 267 (EU numbering) with Val;
substitution of Ser at position 267 (EU numbering) with Gln;
substitution of His at position 268 (EU numbering) with Asn;
substitution of Pro at position 271 (EU numbering) with Gly;
substitution of Lys at position 326 (EU numbering) with Leu;
substitution of Lys at position 326 (EU numbering) with Gln;
substitution of Lys at position 326 (EU numbering) with Glu;
substitution of Lys at position 326 (EU numbering) with Met;
substitution of Ser at position 239 (EU numbering) with Asp;
substitution of Ser at position 267 (EU numbering) with Ala;
substitution of Leu at position 234 (EU numbering) with Trp;
substitution of Leu at position 234 (EU numbering) with Tyr;
substitution of Gly at position 237 (EU numbering) with Ala;
substitution of Gly at position 237 (EU numbering) with Asp;
substitution of Gly at position 237 (EU numbering) with Glu;
substitution of Gly at position 237 (EU numbering) with Leu;
substitution of Gly at position 237 (EU numbering) with Met;
substitution of Gly at position 237 (EU numbering) with Tyr; substitution of Ala at position 330
(EU numbering) with Lys; substitution of Ala at position 330 (EU numbering) with Arg;
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substitution of Glu at position 233 (EU numbering) with Asp;

substitution of His at position 268 (EU numbering) with Asp;

substitution of His at position 268 (EU numbering) with Glu;

substitution of Lys at position 326 (EU numbering) with Asp;

substitution of Lys at position 326 (EU numbering) with Ser;

substitution of Lys at position 326 (EU numbering) with Thr;

substitution of Val at position 323 (EU numbering) with Ile;

substitution of Val at position 323 (EU numbering) with Leu;

substitution of Val at position 323 (EU numbering) with Met;

substitution of Tyr at position 296 (EU numbering) with Asp;

substitution of Lys at position 326 (EU numbering) with Ala;

substitution of Lys at position 326 (EU numbering) with Asn; and

substitution of Ala at position 330 (EU numbering) with Met;

[14] the method of any one of [11] to [13], wherein the polypeptide comprising the antibody Fc
region is an IgG antibody;

[15] the method of any one of [11] to [13], wherein the polypeptide comprising the antibody Fc
region is an Fc fusion protein molecule;

[16] a method for producing a polypeptide having maintained or decreased binding activities
towards FeyRl1la (type R) and FeyRlIla (type H) and having enhanced FeyRIIb-binding activity in
comparison with a parent polypeptide, wherein the method comprises adding at least one amino
acid alteration in the Fc region of a polypeptide comprising an antibody Fc region, wherein the
amino acid alteration is substitution of Pro at position 238 (EU numbering) with Asp or
substitution of Leu at position 328 (EU numbering) with Glu;

[17] a method for producing a polypeptide with suppressed production of an antibody against the
polypeptide in comparison with a parent polypeptide when administered in vivo, wherein the
method comprises adding at least one amino acid alteration in the Fc region of a polypeptide
comprising an antibody Fc region, wherein the amino acid alteration is substitution of Pro at
position 238 (EU numbering) with Asp or substitution of Leu at position 328 (EU numbering)
with Glu;

[18] the method of [16] or [17], wherein the amino acid alteration is substitution of

Pro at position 238 (EU numbering) with Asp, and at least one substitution selected from the

group consisting of:
btituti cp ition 238-(EU bering) wit ;
substitution of Gly at position 237 (EU numbering) with Trp;
substitution of Gly at position 237 (EU numbering) with Phe; substitution of Ser at position 267
(EU numbering) with Val; substitution of Ser at position 267 (EU numbering) with Gln;
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CLAIMS

1. Apolypeptide variant comprising an IgG Fc region with at least one amino acid
alteration, which has maintained or decreased binding activities towards FcyRlIla (type R) and
FeyRlIla (type H), and enhanced FcyRIIb-binding activity in comparison with a parent
polypeptide, and wherein the value of [KD value of the polypeptide variant for FeyRIla (type
R)]/[KD value of the polypeptide variant for FeyRIIb] is 1.2 or more, wherein the at least
one amino acid alteration comprises substitution of Pro at position 238 (EU numbering) with

Asp or substitution of Leu at position 328 (EU numbering) with Glu.

2. The polypeptide of claim 1, wherein the value of [KD value of the polypeptide variant
for FcyRlIla (type H)] / [KD value of the polypeptide variant for FcyRIIb] is 4.2 or more.

3. The polypeptide of claim 1 or 2, wherein the value of [KD value of the parent

polypeptide for FcyRIIb] / [KD value of the polypeptide variant for FcyRIIb] is 1.6 or more.

4. The polypeptide of any one of claims 1 to 3, wherein the value of [KD value of the
stronger of the binding activities of the polypeptide variant towards FcyRlIla (type R) and
FeyRIla (type H)] / [KD value of the stronger of the binding activities of the parent
polypeptide towards FeyRIla (type R) and FeyRIla (type H)] is 0.7 or more.

5. The polypeptide of any one of claims 1 to 4, which has maintained or decreased

FeyRIIla-binding activity compared with that of a parent polypeptide.

6. The polypeptide of any one of claims 1 to 5, which has maintained or decreased

FcyRIa-binding activity compared with that of a parent polypeptide.

7. The polypeptide of any one of claims 1 to 6, wherein the at least one amino acid
alteration comprises substitution of Pro at position 238 (EU numbering) with Asp, and at least
one substitution selected from the group consisting of’

substitution of Gly at position 237 (EU numbering) with Trp;

substitution of Gly at position 237 (EU numbering) with Phe;

substitution of Ser at position 267 (EU numbering) with Val;

substitution of Ser at position 267 (EU numbering) with Gln;

substitution of His at position 268 (EU numbering) with Asn;

substitution of Pro at position 271 (EU numbering) with Gly;

substitution of Lys at position 326 (EU numbering) with Leu;
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substitution of Lys at position 326 (EU numbering) with Gln;
substitution of Lys at position 326 (EU numbering) with Glu;
substitution of Lys at position 326 (EU numbering) with Met;
substitution of Ser at position 239 (EU numbering) with Asp;
substitution of Ser at position 267 (EU numbering) with Ala;
substitution of Leu at position 234 (EU numbering) with Trp;
substitution of Leu at position 234 (EU numbering) with Tyr;
substitution of Gly at position 237 (EU numbering) with Ala;
substitution of Gly at position 237 (EU numbering) with Asp;
substitution of Gly at position 237 (EU numbering) with Glu;
substitution of Gly at position 237 (EU numbering) with Leu;
substitution of Gly at position 237 (EU numbering) with Met;
substitution of Gly at position 237 (EU numbering) with Tyr;
substitution of Ala at position 330 (EU numbering) with Lys;
substitution of Ala at position 330 (EU numbering) with Arg;
substitution of Glu at position 233 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Glu;
substitution of Lys at position 326 (EU numbering) with Asp;
substitution of Lys at position 326 (EU numbering) with Ser;
substitution of Lys at position 326 (EU numbering) with Thr;
substitution of Val at position 323 (EU numbering) with Ile;
substitution of Val at position 323 (EU numbering) with Leu;
substitution of Val at position 323 (EU numbering) with Met;
substitution of Tyr at position 296 (EU numbering) with Asp;
substitution of Lys at position 326 (EU numbering) with Ala;
substitution of Lys at position 326 (EU numbering) with Asn; and
substitution of Ala at position 330 (EU numbering) with Met.

8. The polypeptide of any one of claims 1 to 7, wherein the polypeptide comprising the IgG
Fecregion is an IgG antibody.

9. The polypeptide of any one of claims 1 to 7, wherein the polypeptide comprising the IgG

Fe region is an Fe fusion protein molecule.

10. A method for maintaining or decreasing binding activities towards FcyRIla (type R) and

FeyRlIla (type H) and enhancing FcyRIIb-binding activity of a polypeptide in comparison
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with a parent polypeptide, which comprises adding at least one amino acid alteration in the Fc
region of the polypeptide comprising the IgG Fc region, wherein the at least one amino acid
alteration comprises substitution of Pro at position 238 (EU numbering) with Asp or

substitution of Leu at position 328 (EU numbering) with Glu.

11.  An in vitro method for suppressing production of an antibody against a polypeptide
comprising IgG Fc region in comparison with a parent polypeptide when administered in vivo,
wherein the method comprises adding at least one amino acid alteration to the Fe region of
the polypeptide, wherein the at least one amino acid alteration comprises substitution of Pro

at position 238 (EU numbering) with Asp or substitution of Leu at position 328 (EU

numbering) with Glu.

12. The method of claim 10 or 11, wherein the at least one amino acid alteration comprises
substitution of Pro at position 238 (EU numbering) with Asp, and at least one substitution
selected from the group consisting of:

substitution of Gly at position 237 (EU numbering) with Trp;
substitution of Gly at position 237 (EU numbering) with Phe;
substitution of Ser at position 267 (EU numbering) with Val;
substitution of Ser at position 267 (EU numbering) with Gln;
substitution of His at position 268 (EU numbering) with Asn;
substitution of Pro at position 271 (EU numbering) with Gly;
substitution of Lys at position 326 (EU numbering) with Leu;
substitution of Lys at position 326 (EU numbering) with Gln;
substitution of Lys at position 326 (EU numbering) with Glu;
substitution of Lys at position 326 (EU numbering) with Met;
substitution of Ser at position 239 (EU numbering) with Asp;
substitution of Ser at position 267 (EU numbering) with Ala;
substitution of Leu at position 234 (EU numbering) with Trp;
substitution of Leu at position 234 (EU numbering) with Tyr;
substitution of Gly at position 237 (EU numbering) with Ala;
substitution of Gly at position 237 (EU numbering) with Asp;
substitution of Gly at position 237 (EU numbering) with Glu;
substitution of Gly at position 237 (EU numbering) with Leu;
substitution of Gly at position 237 (EU numbering) with Met;
substitution of Gly at position 237 (EU numbering) with Tyr;
substitution of Ala at position 330 (EU numbering) with Lys;
substitution of Ala at position 330 (EU numbering) with Arg;
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substitution of Glu at position 233 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Glu;
substitution of Lys at position 326 (EU numbering) with Asp;
substitution of Lys at position 326 (EU numbering) with Ser;
substitution of Lys at position 326 (EU numbering) with Thr;
substitution of Val at position 323 (EU numbering) with Ile;
substitution of Val at position 323 (EU numbering) with Leu;
substitution of Val at position 323 (EU numbering) with Met;
substitution of Tyr at position 296 (EU numbering) with Asp;
substitution of Lys at position 326 (EU numbering) with Ala;
substitution of Lys at position 326 (EU numbering) with Asn; and
substitution of Ala at position 330 (EU numbering) with Met.

13.  The method of any one of claims 10 to 12, wherein the polypeptide comprising the IgG
Fc region is an IgG antibody.

14. The method of any one of claims 10 to 12, wherein the polypeptide comprising the IgG

Fc region is an Fc fusion protein molecule.

15. A method for producing a polypeptide having maintained or decreased binding
activities towards FcyRlIla (type R) and FeyRlIla (type H) and having enhanced
FeyRIIb-binding activity in comparison with a parent polypeptide, wherein the method
comprises adding at least one amino acid alteration in the Fc region of a polypeptide
comprising an IgG Fc region, wherein the at least one amino acid alteration comprises
substitution of Pro at position 238 (EU numbering) with Asp or substitution of Leu at position
328 (EU numbering) with Glu.

16.  Anin vitro method for producing a polypeptide with suppressed production of an
antibody against the polypeptide in comparison with a parent polypeptide when administered
in vivo, wherein the method comprises adding at least one amino acid alteration in the Fc
region of a polypeptide comprising an IgG Fc region, wherein the at least one amino acid
alteration comprises substitution of Pro at position 238 (EU numbering) with Asp or

substitution of Leu at position 328 (EU numbering) with Glu.

17.  The method of claim 15 or 16, wherein the at least one amino acid alteration comprises

substitution of Pro at position 238 (EU numbering) with Asp, and at least one substitution
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selected from the group consisting of:

substitution of Gly at position 237 (EU numbering) with Trp;
substitution of Gly at position 237 (EU numbering) with Phe;
substitution of Ser at position 267 (EU numbering) with Val;
substitution of Ser at position 267 (EU numbering) with Gln;
substitution of His at position 268 (EU numbering) with Asn;
substitution of Pro at position 271 (EU numbering) with Gly;
substitution of Lys at position 326 (EU numbering) with Leu;
substitution of Lys at position 326 (EU numbering) with Gln;
substitution of Lys at position 326 (EU numbering) with Glu;
substitution of Lys at position 326 (EU numbering) with Met;
substitution of Ser at position 239 (EU numbering) with Asp;
substitution of Ser at position 267 (EU numbering) with Ala;
substitution of Leu at position 234 (EU numbering) with Trp;
substitution of Leu at position 234 (EU numbering) with Tyr;
substitution of Gly at position 237 (EU numbering) with Ala;
substitution of Gly at position 237 (EU numbering) with Asp;
substitution of Gly at position 237 (EU numbering) with Glu;
substitution of Gly at position 237 (EU numbering) with Leu;
substitution of Gly at position 237 (EU numbering) with Met;
substitution of Gly at position 237 (EU numbering) with Tyr;
substitution of Ala at position 330 (EU numbering) with Lys;
substitution of Ala at position 330 (EU numbering) with Arg;
substitution of Glu at position 233 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Glu;
substitution of Lys at position 326 (EU numbering) with Asp;
substitution of Lys at position 326 (EU numbering) with Ser;
substitution of Lys at position 326 (EU numbering) with Thr;
substitution of Val at position 323 (EU numbering) with Ile;
substitution of Val at position 323 (EU numbering) with Leu;
substitution of Val at position 323 (EU numbering) with Met;
substitution of Tyr at position 296 (EU numbering) with Asp;
substitution of Lys at position 326 (EU numbering) with Ala;
substitution of Lys at position 326 (EU numbering) with Asn; and
substitution of Ala at position 330 (EU numbering) with Met.
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18. The method of any one of claims 15 to 17, wherein the polypeptide comprising the IgG
Fc region is an IgG antibody.

19.  The method of any one of claims 15 to 17, wherein the polypeptide comprising the IgG

Fc region is an Fe fusion protein molecule.

20. A pharmaceutical composition comprising the polypeptide of any one of claims 1 to 9.

21. An agent for suppressing activation of B cells, mast cells, dendritic cells, and/or

basophils, which comprises the polypeptide of any one of claims 1 to 9.

22. An agent for treating or preventing an immunological inflammatory disease, which

comprises the polypeptide of any one of claims 1 to 9.
23.  The therapeutic agent or preventive agent of claim 22, wherein the immunological
inflammatory disease is an autoimmune disease and is a disease which may be caused by

production of an antibody against an autoantigen.

24. An agent for treating a disease, which comprises the polypeptide of any one of claims 1

to 9, wherein the disease is a disease with deficiency of a biologically essential protein.

25.  An antiviral agent comprising the polypeptide of any one of claims 1 to 9.
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CLAIMS

1. A polypeptide variant comprising an antibody Fc region with at least one amino/acid
alteration, which has maintained or decreased binding activities towards FcyRIIg/Atype R) and
FcyRIla (type H), and enhanced FeyRIIb-binding activity in comparison with # parent
polypeptide, and wherein the value of [KD value of the polypeptide variant/for FcyRlIla (type R)]
/ [KD value of the polypeptide variant for FcyRIIb] is 1.2 or more.

2. The polypeptide of claim 1, wherein the value of [KD value of thé¢ polypeptide variant for

FeyRIla (type H)] / [KD value of the polypeptide variant for FcyRdlIb] is 4.2 or more.

3. The polypeptide of claim 1 or 2, wherein the value of [KI) value of the parent polypeptide for
FeyRIIb] / [KD value of the polypeptide variant for FcyRIIb] is 1.6 or more.

4. The polypeptide of any one of claims 1 to 3, wheréin the value of [KD value of the stronger
of the binding activities of the polypeptide variant fowards FcyRIla (type R) and FeyRIla (type
H)}/ [KD value of the stronger of the binding agtivities of the parent polypeptide towards
FeyRIIa (type R) and FeyRlIla (type H)] 1s 0.7/or more.

5. The polypeptide of any one of claims/] to 4, which has maintained or decreased FeyRIIla-

binding activity compared with that of'a parent polypeptide.

6. The polypeptide of any one of/claims 1 to 5, which has maintained or decreased FeyRIa-
binding activity compared witlf that of a parent polypeptide.

7. The polypeptide of any one of claims 1 to 6, wherein an amino acid alteration is substitution
of Pro at position 238 (EU numbering) with Asp or substitution of Leu at position 328 (EU
numbering) with Gly.
8. The polypeptide of any one of claims 1 to 7, wherein an amino acid alteration is at least one
substitution s ected from the group consisting of:
substitutio; { of Pro at position 238 (EU numbering) with Asp;

substit yion of Gly at position 237 (EU numbering) with Trp;

bstitution of Ser at position 267 (EU numbering) with Gln;




substitution of His at position 268 (EU numbering) with Asn;
substitution of Pro at position 271 (EU numbering) with Gly;
substitution of Lys at position 326 (EU numbering) with Leu;
substitution of Lys at position 326 (EU numbering) with Gln;
5  substitution of Lys at position 326 (EU numbering) with Glu;
substitution of Lys at position 326 (EU numbering) with Met;
substitution of Ser at position 239 (EU numbering) with Asp;
substitution of Ser at position 267 (EU numbering) with Ala;
substitution of Leu at position 234 (EU numbering) with Trp;
10 substitution of Leu at position 234 (EU numbering) with Tyr;
substitution of Gly at position 237 (EU numbering) with Ala;
substitution of Gly at position 237 (EU numbering) with A
substitution of Gly at position 237 (EU numbering) with Glu;
substitution of Gly at position 237 (EU numbering) with Leu;
15  substitution of Gly at position 237 (EU numbering) fvith Met;
substitution of Gly at position 237 (EU numbering) with Tyr;
substitution of Ala at position 330 (EU numbeping) with Lys;
substitution of Ala at position 330 (EU numpPering) with Arg;
substitution of Glu at position 233 (EU nyimbering) with Asp;
20  substitution of His at position 268 (EU/humbering) with Asp;
substitution of His at position 268 (
substitution of Lys at position 32¢/(EU numbering) with Asp;
6 (EU numbering) with Ser;
326 (EU numbering) with Thr;
25  substitution of Val at position 323 (EU numbering) with lle;
substitution of Val at pgsition 323 (EU numbering) with Leu;
substitution of Val afposition 323 (EU numbering) with Met;
substitution of Tyyat position 296 (EU numbering) with Asp;

numbering) with Glu;

substitution of Lys at position

substitution of Lys at positi

substitution of Kys at position 326 (EU numbering) with Ala;
30  substitution gf Lys at position 326 (EU numbering) with Asn; and
substitutioh of Ala at position 330 (EU numbering) with Met.

9. THe polypeptide of any one of claims 1 to 8, wherein the polypeptide comprising the antibody
F¢'region is an 1gG antibody.
35 _
10. The polypeptide of any one of claims 1 to §, wherein the polypeptide comprising the
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antibody Fc region is an Fc fusion protein molecule.

11. A method for maintaining or decreasing binding activities towards FeyRIla (type R) and
FeyRlIla (type H) and enhancing FeyRIIb-binding activity of a polypeptide in comiparison with a

5  parent polypeptide, which comprises adding at least one amino acid alteration/n the Fc region of
the polypeptide comprising the antibody Fc region, wherein the amino acid/lteration is
substitution of Pro at position 238 (EU numbering) with Asp or substitution of Leu at position
328 (EU numbering) with Glu.

10 12. A method for suppressing production of an antibody against # polypeptide comprising
antibody Fc region in comparison with a parent polypeptide wien administered in vivo, wherein
the method comprises adding at least one amino acid alteration to the Fc region of the
polypeptide, wherein the amino acid alteration is substitution of Pro at position 238 (EU
numbering) with Asp or substitution of Leu at position/328 (EU numbering) with Glu.

15 |
13. The method of claim 11 or 12, wherein the amdino acid alteration is at least one substitution
selected from the group consisting of:
substitution of Pro at position 238 (EU numbering) with Asp;
substitution of Gly at position 237 (EU nyfmbering) with Trp;

20 substitution of Gly at position 237 (EU fiumbering) with Phe;
substitution of Ser at position 267 (EXJ numbering) with Val;
substitution of Ser at position 267 (EU numbering) with Gln;
substitution of His at position 268 (EU numbering) with Asn;
substitution of Pro at position’271 (EU numbering) with Gly;

25  substitution of Lys at positton 326 (EU numbering) with Leu;
substitution of Lys at poéition 326 (EU numbering) with Gin;
substitution of Lys atposition 326 (EU numbering) with Glu;
substitution of Lys/at position 326 (EU numbering) with Met;
substitution of S€r at position 239 (EU numbering) with Asp;

30  substitution of Ser at position 267 (EU numbering) with Ala;
substitutioyf of Leu at position 234 (EU numbering) with Trp;
substitufion of Leu at position 234 (EU numbering) with Tyr;
substitution of Gly at position 237 (EU numbering) with Ala;
subgtitution of Gly at position 237 (EU numbering) with Asp;

35 bstitution of Gly at position 237 (EU numbering) with Glu;
substitution of Gly at position 237 (EU numbering) with Leu;
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substitution of Gly at position 237 (EU numbering) with Met;
substitution of Gly at position 237 (EU numbering) with Tyr;

substitution of Ala at position 330 (EU numbering) with Lys;

substitution of Ala at position 330 (EU numbering) with Arg;
substitution of Glu at position 233 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Glu;
substitution of Lys at position 326 (EU numbering) with Asp;
substitution of Lys at position 326 (EU numbering) with Ser;
substitution of Lys at position 326 (EU numbering) with Thr;
substitution of Val at position 323 (EU numbering) with lle;

substitution of Val at position 323 (EU numbering) with Le

substitution of Lys at position 326 (EU numbering) with Asn; and
substitution of Ala at position 330 (EU numberihg) with Met.

14. The method of any one of claims 11 tg 13, wherein the polypeptide comprising the antibody
Fc region is an 1gG antibody.

15. The method of any one of clajms 11 to 13, wherein the polypeptide comprising the antibody

Fc region is an Fc fusion proteid molecule.

16. A method for producipg a polypeptide having maintained or decreased binding activities
towards FcyRlla (type K) and FeyRIla (type H) and having enhanced FeyRIIb-binding activity in
comparison with a pafent polypeptide, wherein the method comprises adding at least one amino
acid alteration in the Fc region of a polypeptide comprising‘an antibody Fc region, wherein the

amino acid alterdtion is substitution of Pro at position 238 (EU numbering) with Asp or

substitution of Leu at position 328 (EU numbering) with Glu.

17. A
pol

thod for producing a polypeptide with suppressed production of an antibody against the
ptide in comparison witly a parent polypeptide when administered in vivo, wherein the

method comprises adding at least one amino acid alteration in the Fc region of a polypeptide
omprising an antibody Fc region, wherein the amino acid alteration is substitution of Pro at

position 238 (EU numbering) with Asp or substitution of Leu at position 328 (EU numbering)
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with Glu.

18. The method of claim 16 or 17, wherein the amino acid alteration is at least ong substitution
selected from the group consisting of:

substitution of Pro at position 238 (EU numbering) with Asp;
substitution of Gly at position 237 (EU numbering) with Trp;
substitution of Gly at position 237 (EU numbering) with Phe;
substitution of Ser at position 267 (EU numbering) with Val;

substitution of Ser at position 267 (EU numbering) with Gln;
substitution of His at position 268 (EU numbering) with Asn;
substitution of Pro at position 271 (EU numbering) with Gly;
substitution of Lys at position 326 (EU numbering) with L
substitution of Lys at position 326 (EU numbering) with Gln;
substitution of Lys at position 326 (EU numbering) with Glu;
ith Met;
substitution of Ser at position 239 (EU numbering) with Asp;

substitution of Lys at position 326 (EU numbering)

substitution of Ser at position 267 (EU numbeping) with Ala;
substitution of Leu at position 234 (EU numbering) with Trp;
substitution of Leu at position 234 (EU ngmbering) with Tyr;
substitution of Gly at position 237 (EU/mumbering) with Ala;
substitution of Gly at position 237 (FU numbering) with Asp;
substitution of Gly at position 237/(EU numbering) with Glu;
7 (EU numbering) with Leu;

substitution of Gly at positiog 237 (EU numbering) with Met;

substitution of Gly at position

substitution of Gly at position 237 (EU numbering) with Tyr;
substitution of Ala at position 330 (EU numbering) with Lys;
substitution of Ala at/position 330 (EU numbering) with Arg;
substitution of Gly/at position 233 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Glu;
substitutio of Lys at position 326 (EU numbering) with Asp;
substitugion of Lys at position 326 (EU numbering) with Ser;
substjtutionof Lys-at position 326 (EU numbering) with Thr;
subétitution of Val at position 323 (EU numbering) with Ile;

bstitution of Val at position 323 (EU numbering) with Leu;

/iubstitution of Val at position 323 (EU numbering) with Met;
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substitution of Tyr at position 296 (EU numbering) with Asp;
substitution of Lys at position 326 (EU numbering) with Ala;
substitution of Lys at position 326 (EU numbering) with Asn; and
substitution of Ala at position 330 (EU numbering) with Met.

19. The method of any one of claims 16 to 18, wherein the polypeptide comppising the antibody
Fcregion is an IgG antibody.

20. The method of any one of claims 16 to 18, wherein the polypeptide comprising the antibody

Fc region is an Fc fusion protein molecule.

22. A pharmaceutical composition comprising the pol
21.

eptide of any one of claims 1 to 10 and

23. An agent for suppressing activation of B cells, mast cells, dendritic cells, and/or basophils,

which comprises the polypeptide of any one ¢f claims 1 to 10 and 21.

24. An agent for treating or preventing/an immunological inflammatory disease, which

comprises the polypeptide of any ong of claims 1 to 10 and 21.

25. The therapeutic agent or préventive agent of claim 24, wherein the immunological
inflammatory disease is an gdtoimmune disease and is a disease which may be caused by

production of an antibody/against an autoantigen.

26. An agent for tredting a disease, which comprises the polypeptide of any one of claims 1 to

10 and 21, wherein the disease is a disease with deficiency of a biologically essential protein.

27. An antj¥iral agent comprising the polypeptide of any one of claims 1 to 10 and 21.




