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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 FcyRIIa, types H and R. Furthermore, the present 

inventors discovered that a polypeptide comprising an antibody Fe 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 FcyRIIa, types H and R. 

More specifically, the present invention relates to the following: 

[1] a polypeptide variant comprising an antibody IgG Fc region with at least one amino acid alteration, 

which has maintained or decreased binding activities towards FcyRIIa (type R) and FcyRIIa (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 FcyRIIa (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 Fc region is an IgG 1 Fc region; 

[2] the polypeptide of [1], wherein the value of [KD value of the polypeptide variant for FcyRIIa (type 

H)] / [KD value of the polypeptide variant for FcyRlIb] is 4.2 or more; 

[3] the polypeptide of [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 [1] to [3], wherein the value of [KD value of the stronger of the binding 

activities of the polypeptide variant towards FcyRIIa (type R) and FcyRIIa (type H)] / [KD value of the 

stronger of the binding activities of the parent polypeptide towards FcyRIIa (type R) and FcyRIIa (type 

H)] is 0.7 or more; 

[5] the polypeptide of any one of [1] to [4], which has maintained or decreased FcyRIIIa-binding activity 

compared with that of a parent polypeptide; 

[6] the polypeptide of any one of [1] to [5], which has maintained or decreased FcyRIa-binding activity 

compared with that of a parent polypeptide; 

[7] the 	of any one of [1] to [6], 	 - polypeptide 	 whe 	: . 	2 	. 	0 	 . 	0 

t. 0 	: 	 ' 	 328 	 Glu; 0, 	 (EU numbering) with 

[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 anti-be4 

IgG Fc region is an IgG antibody; 

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

IgGantibody Fc 	is 	Fc fusion region 	an 	protein molecule; 
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[4410] a method for maintaining or decreasing binding activities towards FcyRIIa (type R) and 

FcyRIIa (type H) and enhancing FcyRIIb-binding activity of a polypeptide in comparison with a 

parent polypeptide, which comprises adding at least one amino acid alteration in the Fc region 

the polypeptide comprising the IgGantibedy Fc region, wherein the at least one amino acid 

of 

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 Fe region; 

[12] 	 - *!. a met 	o o 	o 	. 	. 	- g 	 . 	4 	•*. 	4 	4 1prising  

the-m-e-theftl-eonip 	 to the Fc 	the mino-acid-alteration 	region of 

t, 	• 	t, : 

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

[1311] the 	 the 	least 	 is method of [1110] or [121, wherein 	at 	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 Gin; 

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; 

[4412] the method of any one of [1110] to [1311], wherein the polypeptide comprising the 

IgGantibody Fc 	is 	IgG region 	an 	antibody; 

[1513] the method of any one of [1110] to [4-311], wherein the polypeptide comprising the 

IgGantibody Fc region is an Fc fusion protein molecule; 

[1614] a method for producing a polypeptide having maintained or decreased binding activities 

towards FcyRIIa (type R) and FcyRIla (type H) and having enhanced FcyRIIb-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 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 Fe region is an IgG1 Fc region; 

[4-715] 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 

IgGentibefly Fc 	 the 	least polypeptide comprising an 	 region, wherein 	at 	one amino acid alteration 

is 	omprises 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; 

[4416] the method of [4414] or [1715], 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; 

[4917] the method of any one of [4-614] to [4- 816], wherein the polypeptide comprising the 

IgGantibody Fe 	is 	IgG region 	an 	antibody; 

[2018] the method of any one of [4-614] to [4-816], wherein the polypeptide 

antibedy-IgG Fc region is an Fe fusion protein molecule; 

comprising the 

[21-1 	 by the 	 - a polypeptide produced 	method 	 li. 
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the 	 to 	[211; [2219] a pharmaceutical composition comprising 	polypeptide of any one of [1] 	[4-09] and 

[2420] an agent for suppressing activation of B cells, mast cells, dendritic cells, and/or basophils, which comprises 

the 	 to polypeptide of any one of [1] 	[4-09] and [2H; 

[2.121] an agent for treating or preventing an immunological inflammatory disease, which comprises the polypeptide 

to of any one of [1] 	REM and [211; 

[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; 

[2-623] 	for treating 	disease, 	 the 	 to 	[21], an agent 	a 	which comprises 	polypeptide of any one of [1] 	[4-09] and 	wherein 

the disease is a disease with deficiency of a biologically essential protein; and 

the 	 to [2724] an antiviral agent comprising 	polypeptide of any one of [1] 	[4-09] and [211. 

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 inventiondisclosure. 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 disclosureinvention or a polypeptide 

produced by the production methods of the present disclosureinventien, 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 

disclosureinvention in the production of therapeutic agents or preventive agents for immunological 

inflammatory diseases. In addition, the present disolosureinvention relates to a polypeptide of the present 

disclosureinvention or a polypeptide produced by the production methods of the present 

disclosures for use in a therapeutic method or a preventive method of the present 

disclosureinvera-ion. 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 disclosur- .nvention relates to kits for use in the inhibition 

method of the present disclosureiuvention, which comprises a polypeptide of the present 

disclosureiciventien or a polypeptide produced by the production methods of the present 

disclosures 	inn, or a pharmaceutical composition of the present disclosure. 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 

disclosureinventien. The present disclosureinventien 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 disclosureinventien or a polypeptide produced by the production methods of the 

present disclosureinvention. The present disclosures; 	-n relates to kits for use in the therapeutic method of the 

present disciosureinvention, which comprises a polypeptide of the present disclosureinventien or a polypeptide 

produced by the production methods of the present disclosureinventien, or a pharmaceutical composition of the 

5 present disclosureinventien. The present disclosureinventien relates to use of a polypeptide of the present 

disclosureinventien or a polypeptide produced by the production methods of the present disclosureinventien in the 

production of therapeutic agents for diseases with deficiency of biologically essential proteins. The present 

disclosuretien also relates to a polypeptide of the present disclosureinventien or a polypeptide produced by the 

production methods of the present disclosureim, ention for use in a therapeutic method of the present 

10 disclosureinventien. The present disciosureinvention 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 disclosureinventien. The present disclosureinvention 

relates to kits for use in the inhibition method of the present disclosureinventien, which comprises a 

polypeptide of the present disclosureifitieu or a polypeptide produced by the production methods of 

15 the present disciosureinvention, or a pharmaceutical composition of the present disclosure-invention. 

Furthermore, the present disclosureinventien relates to use of a polypeptide of the present 

disciosureinvention or a polypeptide produced by the production methods of the present 

disclosureinventien in the production of an antiviral agent. Furthermore, the present disciosureinvention  

relates to a polypeptide of the present disciosureinvention or a polypeptide produced by the production 

20 methods of the present disclosureirwentien 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 

25 both allotypes of Fc'RIIa, types R and H, and having enhanced FcyRIIb-binding activity in comparison 

with a parent polypeptide are provided by the present invention. By using the polypeptides with 

enhanced binding selectivity for FcyRIIb than for both allotypes of FcyRIIa (types H and R), it is possible 

to transmit inhibitory signals of inflammatory immune response mediated by phosphorylation of ITIM of 

FcyRIIb in patients carrying either of the allotypes, type R and type H. Furthermore, by conferring an 

30 	antibody Fc with the property of selective FcyRIIb binding, it may be possible to suppress anti-antibody 

production through the F 	RIlb-mediated immunosuppressive action. 

Brief Description of the Drawings 

Fig. 1 shows comparison of FcyRIa binding and FcyRIIb binding. Binding of the antibody with 

35 	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 Fe region with at least one amino acid 

alteration, which has maintained or decreased binding activities towards FcyRIIa (type R) and 

FcyRIIa (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 FcyRIIa (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 Fc region is an IgG1 Fc region. 

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

for FcyRIIa (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 FcyRIIa (type R) and 

FcyRIIa (type H)] / [KD value of the stronger of the binding activities of the parent 

polypeptide towards FcyRIIa (type R) and FcyRIIa (type H)] is 0.7 or more. 

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

FcyRIIIa-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; 



90 

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; 

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

and 

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

Fc region 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 FcyRna (type R) and 
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FeyRIIa (type H) and enhancing FcyRIIb-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 Gin; 

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 	FcyRIIa 	(type 	R) 	and 	FcyRIIa 	(type 	H) 	and 	having 	enhanced 

FcyRnb-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 Fe 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 

substitution of Ser at position 267 (EU 

substitution of His at position 268 (EU 

substitution of Pro at position 271 (EU 

substitution of Lys at position 326 (EU 

substitution of Lys at position 326 (EU 

substitution of Lys at position 326 (EU 

substitution of Lys at position 326 (EU 

substitution of Ser at position 239 (EU 

substitution of Ser at position 267 (EU 

substitution of Leu at position 234 (EU 

substitution of Leu at position 234 (EU 

substitution of Gly at position 237 (EU 

substitution of Gly at position 237 (EU 

substitution of Gly at position 237 (EU 

substitution of Gly at position 237 (EU 

substitution of Gly at position 237 (EU 

substitution of Gly at position 237 (EU 

substitution of Ala at position 330 (EU 

substitution of Ala at position 330 (EU 

substitution of Glu at position 233 (EU 

substitution of His at position 268 (EU 

substitution of His at position 268 (EU 

substitution of Lys at position 326 (EU 

substitution of Lys at position 326 (EU 

substitution of Lys at position 326 (EU 

substitution of Val at position 323 (EU 

substitution of Val at position 323 (EU 

substitution of Val at position 323 (EU 

substitution of Tyr at position 296 (EU 

substitution of Lys at position 326 (EU 

substitution of Lys at position 326 (EU 

substitution of Ala at position 330 (EU 

numbering) with Val; 

numbering) with Gln; 

numbering) with Asn; 

numbering) with Gly; 

numbering) with Leu; 

numbering) with Gln; 

numbering) with Glu; 

numbering) with Met; 

numbering) with Asp; 

numbering) with Ala; 

numbering) with Trp; 

numbering) with Tyr; 

numbering) with Ala; 

numbering) with Asp; 

numbering) with Glu; 

numbering) with Leu; 

numbering) with Met; 

numbering) with Tyr; 

numbering) with Lys; 

numbering) with Arg; 

numbering) with Asp; 

numbering) with Asp; 

numbering) with Glu; 

numbering) with Asp; 

numbering) with Ser; 

numbering) with Thr; 

numbering) with Ile; 

numbering) with Leu; 

numbering) with Met; 

numbering) with Asp; 

numbering) with Ala; 

numbering) with Asn; 

numbering) with Met. 

and 

17. 	The method of any one of claims 14 to 16, wherein the polypeptide comprising the IgG 

Fe 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 I 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. A polypeptide variant comprising an IgG Fc region with at least one amino acid 

alteration, which has maintained or decreased binding activities towards FcyRIIa 	ype R) and 

FcyRIIa (type H), and enhanced FcyRIIb-binding activity in comparison with a .arent 

polypeptide, and wherein the value of [KD value of the polypeptide variant ft r FcyRIIa (type 

R)] / [KD value of the polypeptide variant for FcyRIIb] is 1.2 or more, wh 	ein the at least 

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 	the polypeptide variant 

for FcyRIIa (type H)] / [KD value of the polypeptide variant f 	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 polypeptid variant for FcyRIIb] is 1.6 or more. 

4. The polypeptide of any one of claims 1 to 3, 	e ein the value of [KD value of the 

stronger of the binding activities of the polypep de variant towards FcyRIIa (type R) and 

FcyRIIa (type H)] / [KD value of the stronger if the binding activities of the parent 

polypeptide towards FcyRlIa (type R) and ,eyRIla (type H)] is 0.7 or more. 

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

FcyR1lIa-binding activity compared 	ith that of a parent polypeptide. 

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

FcyRIa-binding activity com r ared with that of a parent polypeptide. 

7. The polypeptide of vny one of claims 1 to 6, wherein the at least one amino acid 

alteration comprises s bstitution of Pro at position 238 (EU numbering) with Asp, and at least 

one substitution sel cted from the group consisting of: 

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

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

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

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

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

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

su stitution 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 GIu; 

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 GIy 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 	, 

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

substitution of Glu at position 233 (EU numbering) w h Asp; 

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

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

substitution of Lys at position 326 (EU numb: ng) with Asp; 

substitution of Lys at position 326 (EU nu • • ering) with Ser; 

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

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

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

substitution of Val at position 32 	(EU numbering) with Met; 

substitution of Tyr at position 	6 (EU numbering) with Asp; 

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

substitution of Lys at pos' ion 326 (EU numbering) with Asn; and 

substitution of Ala at 	sition 330 (EU numbering) with Met. 

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

Fc region is ai 	gG antibody. 

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

Fc reg 	n is an Fc fusion protein molecule. 

A method for maintaining or decreasing binding activities towards Fc RIIa (type R) 

cyRIIa (type H) and enhancing FcyRlIb-binding activity of a polypeptide in comparison 

and 
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with a parent polypeptide, which comprises adding at least one amino acid alteration in the 	c 

region of the polypeptide comprising the IgG Fc region, wherein the at least one amino 	id 

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 a. 	inistered 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 compris • s substitution of Pro 

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

numbering) with Glu. 

12. The method of claim 10 or 11, wherein the at least one mino acid alteration comprises 

substitution of Pro at position 238 (EU numbering) with 	p, and at least one substitution 

selected from the group consisting of: 

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

substitution of Gly at position 237 (EU numberin 	with Phe; 

substitution of Ser at position 267 (EU numberi A g) with Val; 

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

substitution of His at position 268 (EU nui r s 	ing) with Asn; 

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

substitution of Lys at position 326 (E 	numbering) with Leu; 

substitution of Lys at position 326 	U numbering) with Gln; 

substitution of Lys at position 32 	(EU numbering) with Glu; 

substitution of Lys at position 26 (EU numbering) with Met; 

substitution of Ser at positio 	239 (EU numbering) with Asp; 

substitution of Ser at pos ion 267 (EU numbering) with Ala; 

substitution of Leu at 8 isition 234 (EU numbering) with Trp; 

substitution of Leu 	position 234 (EU numbering) with Tyr; 

substitution of GI at position 237 (EU numbering) with Ala; 

substitution of 	ly at position 237 (EU numbering) with Asp; 

substitution 	Gly at position 237 (EU numbering) with Glu; 

substitutio 	of Gly at position 237 (EU numbering) with Leu; 

substitu' on of Gly at position 237 (EU numbering) with Met; 

subst ution of Gly at position 237 (EU numbering) with Tyr; 

su. titution of Ala at position 330 (EU numbering) with Lys; 

bs itution 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 Me . 

13. The method of any one of claims 10 to 12, where', 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 polypep ide having maintained or decreased binding 

activities towards FeyRIla (type R) . r I FcyRIIa (type H) and having enhanced 

FcyRIlb-binding activity in compa son with a parent polypeptide, wherein the method 

comprises adding at least one a ►  no acid alteration in the Fc region of a polypeptide 

comprising an IgG Fc region, 	herein 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) wit 	Glu. 

16. An in vitro m.  hod for producing a polypeptide with suppressed production of an 

antibody against le polypcptide in comparison with a parent polypeptide when administered 

in vivo, where'the method comprises adding at least one amino acid alteration in the Fc 

region of a 	olypeptide comprising an IgG Fc region, wherein the at least one amino acid 

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

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

1 . 	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 ► .p; 

substitution of Leu at position 234 (EU numbering) w' T 	• 

substitution of Gly at position 237 (EU numbering) ' h Ala; 

substitution of Gly at position 237 (EU numbering with Asp; 

substitution of Gly at position 237 (EU numbe 'ng) with Glu; 

substitution of Gly at position 237 (EU num ering) with Leu; 

substitution of Gly at position 237 (EU Meting) with Met; 

substitution of Gly at position 237 (EU umbering) with Tyr; 

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

substitution of Ala at position 33 (EU numbering) with Arg; 

substitution of Glu at position r  3 (EU numbering) with Asp; 

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

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

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

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

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

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

substitution 4f Val at position 323 (EU numbering) with Leu; 

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

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

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

s 	stitution 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 th- gG 

Fc region is an IgG antibody. 

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

Fc region is an Fc fusion protein molecule. 

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

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

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

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

comprises the polypeptide of any one of claims 1 to 9. 

23. The therapeutic agent or preventive agent of c 	22, wherein the immunological 

inflammatory disease is an autoimmune disease a 	is a disease which may be caused by 

production of an antibody against an autoantige . 

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

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

25. An antiviral agent compr s ril he polypeptide of any one of claims 1 to 9. 


