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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 FeyRIIb-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 Fc 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 FeyRlIla, types H and R.

More specifically, the present invention relates to the following:
[1] a polypeptide variant comprising an antibedy-1gG Fc region with at least one amino acid alteration,
which has maintained or decreased binding activities towards FeyRIIa (type R) and FeyR1la (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

FcyRIIb] 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,

wherein the IeG Fc region is an IeG1 Fc region;

[2] the polypeptide of [1], wherein the value of [KD value of the polypeptide variant for FeyRIla (type
H)]/ [KD value of the polypeptide variant for FeyRIIb] 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 FeyRIla (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 [1] to [4], which has maintained or decreased FcyRIlla-binding activity
compared with that of a parent polypeptide;

[6] the polypeptide of any one of [1] to [5], which has maintained or decreased FeyRlIa-binding activity
compared with that of a parent polypeptide;

o238 (EL beri " bttt 'l o328 (B besi ith Gl
[87] the polypeptide of any one of [1] to [76], wherein an-the at least one amino acid alteration is
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;
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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;

[98] the polypeptide of any one of [1] to [87], wherein the polypeptide comprising the antibodsy

IgG Fc region is an IgG antibody;

[+09] the polypeptide of any one of [1] to [87], wherein the polypeptide comprising the

lgGantibedy Fc region is an Fc fusion protein molecule;
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l [++10] a method for maintaining or decreasing binding activities towards FcyRlIla (type R) and

FeyRIla (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 IgGantibody Fc region, wherein the at least one amino acid
alteration is-comprises substitution of Pro at position 238 (EU numbering) with Asp or

substitution of Leu at position 328 (EU numbering) with Glu, wherein the IgG Fc region is an

IgG1 Feregion;
H2] hod-for-su . ductionof bod . | . L
bod F . ’ ” Iypeptide-wl L | in vivo—wherein
the-method-comprises-adding-atleast one-amino-acid-alteration-to-the Feregion-of the
| ide. wherein . i alteration issubstitut ep ition 238 (EU
bering) wit betitu L on 328 (EL bering) with Ghu:
[+311] the method of [H10]-ex{H21, wherein the at least one amino acid alteration is-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;

[+412] the method of any one of [++10] to [+311], wherein the polypeptide comprising the
IgGantibedy Fc region is an IgG antibody;

[+513] the method of any one of [H10] to [+311], wherein the polypeptide comprising the
IgGantibedy Fc region is an Fc fusion protein molecule;

[+614] a method for producing a polypeptide having maintained or decreased binding activities
towards FcyRlIla (type R) and FeyRIla (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 [gGantibedy Fc region, wherein
the at least one amino acid alteration is-comprises substitution of Pro at position 238 (EU

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

the IgG Fc region is an 1eG1 Fe region;

[+715] an in 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 [gGantibedy Fc region, wherein the at least one amino acid alteration
ts-comprises substitution of Pro at position 238 (EU numbering) with Asp or substitution of Leu
at position 328 (EU numbering) with Glu, wherein the 1¢G Fe region is an IgG1 Fe region;
[4816] the method of [+614] or [+715], wherein the at least one amino acid alteration is

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;
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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;

[+917] the method of any one of [+614] to [+816], wherein the polypeptide comprising the

lgGantibedy Fc region is an IgG antibody;

[2018] the method of any one of [+614] to [+816], wherein the polypeptide comprising the

antibody-[gG Fe region is an Fc fusion protein molecule;

H-apelypeptide-produced-by-the-method-ofany-oneof Ho61to-[20}
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[2219] a pharmaceutical composition comprising the polypeptide of any one of [1] to [189]-and-{2H;

[2320] an agent for suppressing activation of B cells, mast cells, dendritic cells, and/or basophils, which comprises
the polypeptide of any one of [1] to [109]-and-{21];

[2421] an agent for treating or preventing an immunological inflammatory disease, which comprises the polypeptide
of any one of [1] to [+09}-and-{21};

[2522] the therapeutic agent or preventive agent of [2421], 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;
[2623] an agent for treating a disease, which comprises the polypeptide of any one of {1] to [169]-and-{21], wherein
the disease is a disease with deficiency of a biologically essential protein; and

[2724] an antiviral agent comprising the polypeptide of any one of [1] to [109]-and-[2H.

The present invention-disclosure also relates to methods for treating or preventing immunological
inflammatory diseases, which comprise the step of administering to a subject a polypeptide of the present invention
disclosure or a polypeptide produced by the production methods of the present imventiondisclosure. Furthermore,
the present disclosureinvention relates to kits for use in the therapeutic methods or preventive methods of the present
disclosureinvention, which comprise a polypeptide of the present disclosurcinvention or a polypeptide
produced by the production methods of the present disclosureinvention, or a pharmaceutical composition
of the present disclosureinvention. The present disclosureinvention also relates to use of a polypeptide of
the present disclosureinvention or a polypeptide produced by the production methods of the present
disclosuretnvention in the production of therapeutic agents or preventive agents for immunological
inflammatory diseases. In addition, the present disclosureinvention relates to a polypeptide of the present
disclosureinvention or a polypeptide produced by the production methods of the present
disclosureinvention for use in a therapeutic method or a preventive method of the present
disclosureinvention. The present disclosureinvention also relates to methods for suppressing activation of
B cells, mast cells, dendritic cells, and/or basophils, which comprise the step of administering to a subject
a polypeptide of the present disclosureinvention or a polypeptide produced by the production methods of
the present disclosureinvention. The present disclosureinvention relates to Kits for use in the inhibition
method of the present disclosureinvention, which comprises a polypeptide of the present
disclosureinvention or a polypeptide produced by the production methods of the present
disclosureinvention, or a pharmaceutical composition of the present disclosureinvention. The present
disclosureinvention relates to use of a polypeptide of the present disclosureinvention or a polypeptide
produced by the production methods of the present disclosureinvention in the production of agents that
suppress activation of B cells, mast cells, dendritic cells, and/or basophils. The present
disclosureinvention relates to polypeptides of the present disclosureinvention or polypeptides produced by
the production methods of the present disclosureinvention for use in the inhibitory methods of the present
disclosureinvention. The present disclosureinvention relates to methods for treating diseases with

deficiency of biologically essential proteins, which comprises the step of administering to a
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subject a polypeptide of the present disclosureisrvention or a polypeptide produced by the production methods of the
present disclosureinvention. The present disclosureinvention relates to kits for use in the therapeutic method of the
present disclosureirvention, which comprises a polypeptide of the present disclosureinvention or a polypeptide
produced by the production methods of the present disclosureinvention, or a pharmaceutical composition of the
present disclosureinvention. The present disclosureinvention relates to use of a polypeptide of the present
disclosureinvention or a polypeptide produced by the production methods of the present disclosureinvention in the
production of therapeutic agents for diseases with deficiency of biologically essential proteins. The present
disclosurcinvention also relates to a polypeptide of the present disclosureinvention or a polypeptide produced by the
production methods of the present disclosureinvention for use in a therapeutic method of the present
disclosureinvention. The present disclosureinvention relates to methods for inhibiting viruses, which comprises the
step of administering to a subject a polypeptide of the present disclosureinvention or a polypeptide
produced by the production methods of the present disclosurcinvention. The present disclosureinvention
relates to kits for use in the inhibition method of the present disclosureinvention, which comprises a
polypeptide of the present disclosureinvention or a polypeptide produced by the production methods of
the present disclosureinvention, or a pharmaceutical composition of the present disclosureinvention.
Furthermore, the present disclosureinvention relates to use of a polypeptide of the present
disclosureinvention or a polypeptide produced by the production methods of the present
disclosureinvention in the production of an antiviral agent. Furthermore, the present disclosureinvention
relates to a polypeptide of the present disclosureinvention or a polypeptide produced by the production
methods of the present disclosureinvention for use in the inhibition method of the present

disclosureinvention.

[Effects of the Invention]

Polypeptides comprising an Fc region having maintained or decreased binding activities towards
both allotypes of FcyRlIla, types R and H, and having enhanced FeyRIIb-binding activity in comparison
with a parent polypeptide are provided by the present invention. By using the polypeptides with
enhanced binding selectivity for FeyRIIb than for both allotypes of FeyRlla (types H and R), it is possible
to transmit inhibitory signals of inflammatory immune response mediated by phosphorylation of ITIM of
FeyRIIb in patients carrying either of the allotypes, type R and type H. Furthermore, by conferring an
antibody Fc with the property of selective FcyRIIb binding, it may be possible to suppress anti-antibody

production through the FcyRIIb-mediated immunosuppressive action.

Brief Description of the Drawings

Fig. 1 shows comparison of FcyRIa binding and FeyRIIb binding. Binding of the antibody with
substitution of Pro at position 238 (EU numbering) with Asp, and binding of the antibody with
substitution of Leu at position 328 (EU numbering) with Glu have been labeled.
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CLAIMS

1. A polypeptide variant comprising an IgG Fc region with at least one amino acid
alteration, which has maintained or decreased binding activities towards FcyRIIa (type R) and
FeyRIla (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 FcyRIIb] 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,

wherein the IgG Fe region is an IgG1 Fc region.

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

3. The polypeptide of claim 1 or 2, wherein the value of [KD value of the parent
polypeptide for FeyRIIb] / [KD value of the polypeptide variant for FeyRIIb] 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 FcyRIla (type R) and
FeyRIIa (type H)] / [KD value of the stronger of the binding activities of the parent
polypeptide towards FcyRlIla (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

FeyRIa-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;
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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.

8. The polypeptide of any one of claims 1 to 7, wherein the polypeptide comprising the [gG
Fcregion is an IgG antibody:.

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

Fc region is an Fc fusion protein molecule.

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

wherein the IgG Fc region is an IgG1 Fe region.

11. The method of claim 10, 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;
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;
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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.

12. The method of claim 10 or 11, wherein the polypeptide comprising the IgG Fc region is
an IgG antibody.

13.  The method of claim 10 or 11, wherein the polypeptide comprising the IgG Fc region is

an Fc fusion protein molecule.

14. A method for producing a polypeptide having maintained or decreased binding
activities towards FcyRIla (type R) and FcyRIla (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,

wherein the IgG Fc region is an IgG1 Fc region.

15.  An in 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,

wherein the IgG Fc region is an IgG1 Fc region.

16.  The method of claim 14 or 15, 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;
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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.

17.  The method of any one of claims 14 to 16, wherein the polypeptide comprising the IgG
Fc region is an IgG antibody.
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18. The method of any one of claims 14 to 16, wherein the polypeptide comprising the IgG

Fc region is an Fc fusion protein molecule.
19. A pharmaceutical composition comprising the polypeptide of any one of claims 1 to 9.

20. 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.

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

comprises the polypeptide of any one of claims 1 to 9.
22. The therapeutic agent or preventive agent of claim 21, 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.

23.  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.

24. An antiviral agent comprising the polypeptide of any one of claims 1 to 9.
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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 FeyRIla (fype R) and

FeyRIa (type H), and enhanced FcyRIIb-binding activity in comparison with a parent

one amino acid alteration comprises substitution of Pro at position 238 (} U 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 gf the polypeptide variant
for FeyRlIla (type H)] / [KD value of the polypeptide variant fof FeyRIIb] 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 polypeptidg variant for FeyRIIb] 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 FeyRIla (type R) and
FeyRlIla (type H)] / [KD value of the stronger,6f the binding activities of the parent
polypeptide towards FeyRIla (type R) and BeyRl1la (type H)] is 0.7 or more.
5. The polypeptide of any one of clajns 1 to 4, which has maintained or decreased
FeyRIIla-binding activity compared Avith that of a parent polypeptide.

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

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

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

substitution ofGly at position 237 (EU numbering) with Phe;

substitution 6f Ser at position 267 (EU numbering) with Val;
substitutigh of Ser at position 267 (EU numbering) with Gln;
substitytion of His at position 268 (EU numbering) with Asn;
substitution of Pro at position 271 (EU numbering) with Gly;

supstitution 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 L;
substitution of Ala at position 330 (EU numbering) with Arg;
substitution of Glu at position 233 (EU numbering) with Asp;

substitution of Val at position 323 (EU/nhumbering) with Ile;
substitution of Val at position 323 (]
substitution of Val at position 323 (EU numbering) with Met;

numbering) with Leu;
substitution of Tyr at position 296 (EU numbering) with Asp;
326 (EU numbering) with Ala;
substitution of Lys at position 326 (EU numbering) with Asn; and
sition 330 (EU numbering) with Met.

substitution of Lys at positi
substitution of Ala at

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

Fc regign is an Fc fusion protein molecule.

A method for maintaining or decreasing binding activities towards FeyRIIa (type R) and

cyRIla (type H) and enhancing FeyRIIb-binding activity of a polypeptide in comparison




91

with a parent polypeptide, which comprises adding at least one amino acid alteration in theFc
region of the polypeptide comprising the IgG Fe region, wherein the at least one amino a¢id

alteration comprises substitution of Pro at position 238 (EU numbering) with Asp or

k4

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

11.  An in vitro method for suppressing production of an antibody against a pélypeptide
comprising IgG Fe region in comparison with a parent polypeptide when administered in vivo,
wherein the method comprises adding at least one amino acid alteration tgf the Fc region of
the polypeptide, wherein the at least one amino acid alteration comprisgs substitution of Pro
at position 238 (EU numbering) with Asp or substitution of Leu at pdsition 328 (EU
numbering) with Glu.

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

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

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

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

substitution of Lys at position 324

substitution of Ser at positign 239 (EU numbering) with Asp;
substitution of Ser at position 267 (EU numbering) with Ala;
substitution of Leu at pésition 234 (EU numbering) with Trp;
substitution of Leu gt 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;
t Gly at position 237 (EU numbering) with Glu;
substitutiod of Gly at position 237 (EU numbering) with Leu;
on of Gly at position 237 (EU numbering) with Met;

substjfution of Gly at position 237 (EU numbering) with Tyr,

substitution o

substitu

titution of Ala at position 330 (EU numbering) with Lys;
bstitution 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;
substitution of Ala at position 330 (EU numbering) with Mey/
13.  The method of any one of claims 10 to 12, wherejnt the polypeptide comprising the IgG
Feregion is an IgG antibody.

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

Fcregion is an Fe fusion protein molecule.

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

328 (EU numbering) witl Glu.

16.  An in vitro megthod for producing a polypeptide with suppressed production of an
antibody against the polypeptide in comparison with a parent polypeptide when administered
in vivo, wherejt the method comprises adding at least one amino acid alteration in the Fc
region of a polypeptide comprising an [gG Fc region, wherein the at least one amino acid
alteration/Comprises substitution of Pro at position 238 (EU numbering) with Asp or
substityftion of Leu at position 328 (EU numbering) with Glu.

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 Ptp;

substitution of Gly at position 237 (EU numbeging) with Glu;
substitution of Gly at position 237 (EU numpfering) with Leu;
substitution of Gly at position 237 (EU nyfnbering) with Met;
substitution of Gly at position 237 (EU/umbering) with Tyr;
substitution of Ala at position 330 (BU 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 positiod 268 (EU numbering) with Asp;
substitution of His at position 268 (EU numbering) with Glu;
substitution of Lys at pgsition 326 (EU numbering) with Asp;
substitution of Lys a¥'position 326 (EU numbering) with Ser;
substitution of Lyg at position 326 (EU numbering) with Thr;
substitution of ¥al at position 323 (EU numbering) with Ile;

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

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/lgG
Fc region is an IgG antibody.

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

Fc region is an Fc fusion protein molecule.

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

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

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

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

comprises the polypeptide of any one of claims 1 to 9.
23.  The therapeutic agent or preventive agent of clagim 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 autoantigery.

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

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

25.  An antiviral agent comprising/£he polypeptide of any one of claims 1 to 9,




