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molecules comprising two or more antigenic binding units.  Furthermore, the present inventors 

discovered that the antigen-binding molecules can be used to eliminate antigens from plasma.  

Furthermore, the present inventors discovered that the antigen-binding molecules are useful as 

pharmaceutical compositions, and they produced methods for eliminating antigens from plasma, 

which comprise administering the antigen-binding molecules.  Furthermore, the present 5 

inventors discovered methods of screening for antigen-binding molecules having the 

aforementioned properties, and created methods for producing the molecules, thereby 

completing the present disclosure. 

In one aspect, the present disclosure refers to a use of an antigen-binding molecule comprising  

(i) an Fc region and  10 

(ii) two or more antigen-binding domains,  

wherein at least one of the domains is an antigen-binding domain of which antigen-binding 

activity varies depending on a pH condition, and  

wherein the antigen-binding molecule can form an immune complex which comprises  

(a) two or more of the antigen-binding molecules and  15 

(b) two or more antigens, wherein the antigens comprise two or more antigenic binding units,  

for eliminating the antigens from plasma. 

 More specifically, the present disclosure provides the following: 

[1]  use of an antigen-binding molecule comprising  

(i) an Fc region and  20 

(ii) two or more antigen-binding domains,  

wherein at least one of the domains is an antigen-binding domain of which antigen-binding 

activity varies depending on an ion concentration condition, and  

wherein the antigen-binding molecule can form an immune complex which comprises  

(a) two or more of the antigen-binding molecules and  25 

(b) two or more antigens, wherein the antigens comprise two or more antigenic binding units,  

for eliminating the antigens from plasma; 

[2]  the use of [1], wherein the ion concentration condition is a calcium ion concentration 

condition; 

[3]  the use of [2], wherein the antigen-binding domain has an antigen-binding activity under a 30 

low calcium-ion concentration condition that is lower than the antigen-binding activity under a 

high calcium-ion concentration condition; 

[4]  the use of any one of [1] to [3], wherein the ion concentration condition is a pH condition; 

[5]  the use of [4], wherein the antigen-binding domain has an antigen binding activity in an 

acidic pH range that is lower than the antigen-binding activity in a neutral pH range condition; 35 

[6]  the use of any one of [1] to [5], wherein the antigens comprising two or more antigenic
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binding units are multimers; 

[7]  the use of [6], wherein the antigen is any one of GDF, GDF-1, GDF-3 (Vgr-2), GDF-5 

(BMP-14, CDMP-1), GDF-6 (BMP-13, CDMP-2), GDF-7 (BMP-12, CDMP-3), GDF-8 

(myostatin), GDF-9, GDF-15 (MIC-1), TNF, TNF-alpha, TNF-alphabeta, TNF-beta2, TNFSF10 

(TRAIL Apo-2 ligand, TL2), TNFSF11 (TRANCE/RANK ligand ODF, OPG ligand), TNFSF12 5 

(TWEAK Apo-3 ligand, DR3 ligand), TNFSF13 (APRIL TALL2), TNFSF13B (BAFF BLYS, 

TALL1, THANK, TNFSF20), TNFSF14 (LIGHT HVEM ligand, LTg), TNFSF15 (TL1A/VEGI), 

TNFSF18 (GITR ligand AITR ligand, TL6), TNFSF1A (TNF-a Conectin, DIF, TNFSF2), 

TNFSF1B (TNF-b LTa, TNFSF1), TNFSF3 (LTb TNFC, p33), TNFSF4 (OX40 ligand gp34, 
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CLAIMS 

 

1.  Use of an antigen-binding molecule comprising  

(i) an Fc region and  

(ii) two or more antigen-binding domains,  5 

wherein at least one of the domains is an antigen-binding domain of which antigen-binding 

activity varies depending on a pH condition, and  

wherein the antigen-binding molecule can form an immune complex which comprises  

(a) two or more of the antigen-binding molecules and  

(b) two or more antigens, wherein the antigens comprise two or more antigenic binding units,  10 

for eliminating the antigens from plasma. 

 

2.  The use of claim 1, wherein the antigen-binding domain has an antigen binding activity in an 

acidic pH range that is lower than the antigen-binding activity in a neutral pH range condition. 

 15 

3.  The use of claim 1 or 2, wherein the antigens comprising two or more antigenic binding 

units are multimers. 

 

4.  The use of claim 3, wherein the antigen is any one of GDF, GDF-1, GDF-3 (Vgr-2), GDF-5 

(BMP-14, CDMP-1), GDF-6 (BMP-13, CDMP-2), GDF-7 (BMP-12, CDMP-3), GDF-8 20 

(myostatin), GDF-9, GDF-15 (MIC-1), TNF, TNF-alpha, TNF-alphabeta, TNF-beta2, TNFSF10 

(TRAIL Apo-2 ligand, TL2), TNFSF11 (TRANCE/RANK ligand ODF, OPG ligand), TNFSF12 

(TWEAK Apo-3 ligand, DR3 ligand), TNFSF13 (APRIL TALL2), TNFSF13B (BAFF BLYS, 

TALL1, THANK, TNFSF20), TNFSF14 (LIGHT HVEM ligand, LTg), TNFSF15 (TL1A/VEGI), 

TNFSF18 (GITR ligand AITR ligand, TL6), TNFSF1A (TNF-a Conectin, DIF, TNFSF2), 25 

TNFSF1B (TNF-b LTa, TNFSF1), TNFSF3 (LTb TNFC, p33), TNFSF4 (OX40 ligand gp34, 

TXGP1), TNFSF5 (CD40 ligand CD154, gp39, HIGM1, IMD3, TRAP), TNFSF6 (Fas ligand 

Apo-1 ligand, APT1 ligand), TNFSF7 (CD27 ligand CD70), TNFSF8 (CD30 ligand CD153), 

TNFSF9 (4-1BB ligand CD137 ligand), VEGF, IgE, IgA, IgG, IgM, RANKL, TGF-alpha, 

TGF-beta, TGF-beta Pan Specific, and IL-8. 30 

 

5.  The use of claim 1 or 2, wherein the antigens comprising two or more antigenic binding 

units are monomers. 

 

6.  The use of any one of claims 1 to 5, wherein the antigen-binding molecules are a 35 

multispecific or multiparatopic antigen-binding molecule, or a cocktail of antigen-binding 
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molecules. 

 

7.  The use of any one of claims 1 to 6, wherein the Fc region is represented by any one of SEQ 

ID NOs: 13, 14, 15, and 16. 

 5 

8.  The use of any one of claims 1 to 6, wherein the Fc region is an Fc region with an enhanced 

FcRn-binding activity under an acidic pH range condition compared to that of the Fc region 

represented by any one of SEQ ID NOs: 13, 14, 15, and 16. 

 

9.  The use of claim 8, wherein the Fc region is an Fc region with a substitution of at least one 10 

or more amino acids selected from the group consisting of amino acids at positions 238, 244, 245, 

249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 260, 262, 265, 270, 272, 279, 283, 285, 286, 

288, 293, 303, 305, 307, 308, 309, 311, 312, 314, 316, 317, 318, 332, 339, 340, 341, 343, 356, 

360, 362, 375, 376, 377, 378, 380, 382, 385, 386, 387, 388, 389, 400, 413, 415, 423, 424, 427, 

428, 430, 431, 433, 434, 435, 436, 438, 439, 440, 442, and 447 (EU numbering) in the amino 15 

acid sequence of the Fc region represented by any one of SEQ ID NOs: 13, 14, 15, and 16. 

 

10.  The use of claim 9, wherein the Fc region comprises at least one or more amino acids 

selected from the group consisting of: 

Leu for the amino acid of position 238; 20 

Leu for the amino acid of position 244; 

Arg for the amino acid of position 245; 

Pro for the amino acid of position 249; 

Gln or Glu for the amino acid of position 250; 

Arg, Asp, Glu, or Leu for the amino acid of position 251; 25 

Phe, Ser, Thr, or Tyr for the amino acid of position 252; 

Ser or Thr for the amino acid of position 254; 

Arg, Gly, Ile, or Leu for the amino acid of position 255; 

Ala, Arg, Asn, Asp, Gln, Glu, Pro, or Thr for the amino acid of position 256; 

Ala, Ile, Met, Asn, Ser, or Val for the amino acid of position 257; 30 

Asp for the amino acid of position 258; 

Ser for the amino acid of position 260; 

Leu for the amino acid of position 262; 

Lys for the amino acid of position 270; 

Leu or Arg for the amino acid of position 272; 35 

Ala, Asp, Gly, His, Met, Asn, Gln, Arg, Ser, Thr, Trp, or Tyr for the amino acid of position 279; 
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Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Asn, Pro, Gln, Arg, Ser, Thr, Trp, or Tyr for the amino acid 

of position 283; 

Asn for the amino acid of position 285; 

Phe for the amino acid of position 286; 

Asn or Pro for the amino acid of position 288; 5 

Val for the amino acid of position 293; 

Ala, Glu, Gln, or Met for the amino acid of position 307; 

Ala, Glu, Ile, Lys, Leu, Met, Ser, Val, or Trp for the amino acid of position 311; 

Pro for the amino acid of position 309; 

Ala, Asp, or Pro for the amino acid of position 312; 10 

Ala or Leu for the amino acid of position 314; 

Lys for the amino acid of position 316; 

Pro for the amino acid of position 317; 

Asn or Thr for the amino acid of position 318; 

Phe, His, Lys, Leu, Met, Arg, Ser, or Trp for the amino acid of position 332; 15 

Asn, Thr, or Trp for the amino acid of position 339; 

Pro for the amino acid of position 341; 

Glu, His, Lys, Gln, Arg, Thr, or Tyr for the amino acid of position 343; 

Arg for the amino acid of position 375; 

Gly, Ile, Met, Pro, Thr, or Val for the amino acid of position 376; 20 

Lys for the amino acid of position 377; 

Asp, Asn, or Val for the amino acid of position 378; 

Ala, Asn, Ser, or Thr for the amino acid of position 380; 

Phe, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid of 

position 382; 25 

Ala, Arg, Asp, Gly, His, Lys, Ser, or Thr for the amino acid of position 385; 

Arg, Asp, Ile, Lys, Met, Pro, Ser, or Thr for the amino acid of position 386; 

Ala, Arg, His, Pro, Ser, or Thr for the amino acid of position 387; 

Asn, Pro, or Ser for the amino acid of position 389; 

Asn for the amino acid of position 423; 30 

Asn for the amino acid of position 427; 

Leu, Met, Phe, Ser, or Thr for the amino acid of position 428; 

Ala, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, or Tyr for the amino acid of 

position 430; 

His or Asn for the amino acid of position 431; 35 

Arg, Gln, His, Ile, Lys, Pro, or Ser for the amino acid of position 433; 
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Ala, Gly, His, Phe, Ser, Trp, or Tyr for the amino acid of position 434; 

Arg, Asn, His, Ile, Leu, Lys, Met, or Thr for the amino acid of position 436; 

Lys, Leu, Thr, or Trp for the amino acid of position 438; 

Lys for the amino acid of position 440; and 

Lys for the amino acid of position 442; Ile, Pro, or Thr for the amino acid of position 308; 5 

as indicated by EU numbering in the amino acid sequence of the Fc region represented by any 

one of SEQ ID NOs: 13, 14, 15, and 16. 

 

11.  The use of any one of claims 1 to 6, wherein the Fc region is an Fc region with an enhanced 

FcRn-binding activity under a neutral pH range condition compared to that of the Fc region 10 

represented by any one of SEQ ID NOs: 13, 14, 15, and 16. 

 

12.  The use of claim 11, wherein the Fc region is an Fc region with a substitution of at least 

one or more amino acids selected from the group consisting of positions 237, 248, 250, 252, 254, 

255, 256, 257, 258, 265, 286, 289, 297, 298, 303, 305, 307, 308, 309, 311, 312, 314, 315, 317, 15 

332, 334, 360, 376, 380, 382, 384, 385, 386, 387, 389, 424, 428, 433, 434, and 436 (EU 

numbering) in the amino acid sequence of the Fc region represented by any one of SEQ ID NOs: 

13, 14, 15, and 16. 

 

13.  The use of claim 12, wherein the Fc region comprises at least one or more amino acids 20 

selected from the group consisting of:  

Met for the amino acid of position 237; 

Ile for the amino acid of position 248; 

Ala, Phe, Ile, Met, Gln, Ser, Val, Trp, or Tyr for the amino acid of position 250; 

Phe, Trp, or Tyr for the amino acid of position 252; 25 

Thr for the amino acid of position 254; 

Glu for the amino acid of position 255; 

Asp, Asn, Glu, or Gln for the amino acid of position 256; 

Ala, Gly, Ile, Leu, Met, Asn, Ser, Thr, or Val for the amino acid of position 257; 

His for the amino acid of position 258; 30 

Ala for the amino acid of position 265; 

Ala or Glu for the amino acid of position 286; 

His for the amino acid of position 289; 

Ala for the amino acid of position 297; 

Ala for the amino acid of position 303; 35 

Ala for the amino acid of position 305; 
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Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Val, Trp, or Tyr for the 

amino acid of position 307; 

Ala, Phe, Ile, Leu, Met, Pro, Gln, or Thr for the amino acid of position 308; 

Ala, Asp, Glu, Pro, or Arg for the amino acid of position 309; 

Ala, His, or Ile for the amino acid of position 311; 5 

Ala or His for the amino acid of position 312; 

Lys or Arg for the amino acid of position 314; 

Ala, Asp, or His for the amino acid of position 315; 

Ala for the amino acid of position 317; 

Val for the amino acid of position 332; 10 

Leu for the amino acid of position 334; 

His for the amino acid of position 360; 

Ala for the amino acid of position 376; 

Ala for the amino acid of position 380; 

Ala for the amino acid of position 382; 15 

Ala for the amino acid of position 384; 

Asp or His for the amino acid of position 385; 

Pro for the amino acid of position 386; 

Glu for the amino acid of position 387; 

Ala or Ser for the amino acid of position 389; 20 

Ala for the amino acid of position 424; 

Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Asn, Pro, Gln, Ser, Thr, Val, Trp, or Tyr for the amino acid 

of position 428; 

Lys for the amino acid of position 433; 

Ala, Phe, His, Ser, Trp, or Tyr for the amino acid of position 434; and 25 

His , Ile, Leu, Phe, Thr, or Val for the amino acid of position 436; 

as indicated by EU numbering in the amino acid sequence of the Fc region represented by any 

one of SEQ ID NOs: 13, 14, 15, and 16. 

 

14.  The use of any one of claims 1 to 10, wherein the Fc region includes an Fc region that has a 30 

higher Fcγ receptor-binding activity than that of the Fc region of a native human IgG. 

 

15.  The use of claim 14, wherein the Fc region comprises in its amino acid sequence at least 

one or more amino acids that are different from amino acids of the native human IgG Fc region 

selected from the group consisting of positions 221, 222, 223, 224, 225, 227, 228, 230, 231, 232, 35 

233, 234, 235, 236, 237, 238, 239, 240, 241, 243, 244, 245, 246, 247, 249, 250, 251, 254, 255, 
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256, 258, 260, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 273, 274, 275, 276, 278, 

279, 280, 281, 282, 283, 284, 285, 286, 288, 290, 291, 292, 293, 294, 295, 296, 297, 298, 299, 

300, 301, 302, 303, 304, 305, 311, 313, 315, 317, 318, 320, 322, 323, 324, 325, 326, 327, 328, 

329, 330, 331, 332, 333, 334, 335, 336, 337, 339, 376, 377, 378, 379, 380, 382, 385, 392, 396, 

421, 427, 428, 429, 434, 436, and 440 (EU numbering). 5 

 

16.  The use of claim 15, wherein the Fc region comprises in its amino acid sequence at least 

one amino acid selected from the group consisting of: 

Lys or Tyr for the amino acid of position 221; 

Phe, Trp, Glu, or Tyr for the amino acid of position 222; 10 

Phe, Trp, Glu, or Lys for the amino acid of position 223; 

Phe, Trp, Glu, or Tyr for the amino acid of position 224; 

Glu, Lys, or Trp for the amino acid of position 225; 

Glu, Gly, Lys, or Tyr for the amino acid of position 227; 

Glu, Gly, Lys, or Tyr for the amino acid of position 228; 15 

Ala, Glu, Gly, or Tyr for the amino acid of position 230; 

Glu, Gly, Lys, Pro, or Tyr for the amino acid of position 231; 

Glu, Gly, Lys, or Tyr for the amino acid of position 232; 

Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 233; 20 

Ala, Asp, Glu, Phe, Gly, His, Ile, Lys, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 234; 

Ala, Asp, Glu, Phe, Gly, His, Ile, Lys, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 235; 

Ala, Asp, Glu, Phe, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 25 

amino acid of position 236; 

Asp, Glu, Phe, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 237; 

Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 238; 30 

Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Thr, Val, Trp, or Tyr for the 

amino acid of position 239; 

Ala, Ile, Met, or Thr for the amino acid of position 240; 

Asp, Glu, Leu, Arg, Trp, or Tyr for the amino acid of position 241; 

Leu, Glu, Leu, Gln, Arg, Trp, or Tyr for the amino acid of position 243; 35 

His for the amino acid of position 244; 
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Ala for the amino acid of position 245; 

Asp, Glu, His, or Tyr for the amino acid of position 246; 

Ala, Phe, Gly, His, Ile, Leu, Met, Thr, Val, or Tyr for the amino acid of position 247; 

Glu, His, Gln, or Tyr for the amino acid of position 249; 

Glu or Gln for the amino acid of position 250; 5 

Phe for the amino acid of position 251; 

Phe, Met, or Tyr for the amino acid of position 254; 

Glu, Leu, or Tyr for the amino acid of position 255; 

Ala, Met, or Pro for the amino acid of position 256; 

Asp, Glu, His, Ser, or Tyr for the amino acid of position 258; 10 

Asp, Glu, His, or Tyr for the amino acid of position 260; 

Ala, Glu, Phe, Ile, or Thr for the amino acid of position 262; 

Ala, Ile, Met, or Thr for the amino acid of position 263; 

Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Trp, or Tyr for the 

amino acid of position 264; 15 

Ala, Leu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 265; 

Ala, Ile, Met, or Thr for the amino acid of position 266; 

Asp, Glu, Phe, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Thr, Val, Trp, or Tyr for the amino 

acid of position 267; 20 

Asp, Glu, Phe, Gly, Ile, Lys, Leu, Met, Pro, Gln, Arg, Thr, Val, or Trp for the amino acid of 

position 268; 

Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid of 

position 269; 

Glu, Phe, Gly, His, Ile, Leu, Met, Pro, Gln, Arg, Ser, Thr, Trp, or Tyr for the amino acid of 25 

position 270; 

Ala, Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 271; 

Asp, Phe, Gly, His, Ile, Lys, Leu, Met, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid of 

position 272; 30 

Phe or Ile for the amino acid of position 273; 

Asp, Glu, Phe, Gly, His, Ile, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid 

of position 274; 

Leu or Trp for the amino acid of position 275; 

Asp, Glu, Phe, Gly, His, Ile, Leu, Met, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid of 35 

position 276; 
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Asp, Glu, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, or Trp for the amino 

acid of position 278; 

Ala for the amino acid of position 279; 

Ala, Gly, His, Lys, Leu, Pro, Gln, Trp, or Tyr for the amino acid of position 280; 

Asp, Lys, Pro, or Tyr for the amino acid of position 281; 5 

Glu, Gly, Lys, Pro, or Tyr for the amino acid of position 282; 

Ala, Gly, His, Ile, Lys, Leu, Met, Pro, Arg, or Tyr for the amino acid of position 283; 

Asp, Glu, Leu, Asn, Thr, or Tyr for the amino acid of position 284; 

Asp, Glu, Lys, Gln, Trp, or Tyr for the amino acid of position 285; 

Glu, Gly, Pro, or Tyr for the amino acid of position 286; 10 

Asn, Asp, Glu, or Tyr for the amino acid of position 288; 

Asp, Gly, His, Leu, Asn, Ser, Thr, Trp, or Tyr for the amino acid of position 290; 

Asp, Glu, Gly, His, Ile, Gln, or Thr for the amino acid of position 291; 

Ala, Asp, Glu, Pro, Thr, or Tyr for the amino acid of position 292; 

Phe, Gly, His, Ile, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid of 15 

position 293; 

Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid of 

position 294; 

Asp, Glu, Phe, Gly, His, Ile, Lys, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid 

of position 295; 20 

Ala, Asp, Glu, Gly, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, or Val for the amino acid of 

position 296; 

Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the amino 

acid of position 297; 

Ala, Asp, Glu, Phe, His, Ile, Lys, Met, Asn, Gln, Arg, Thr, Val, Trp, or Tyr for the amino acid of 25 

position 298; 

Ala, Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Val, Trp, or Tyr for the 

amino acid of position 299; 

Ala, Asp, Glu, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, or Trp for the 

amino acid of position 300; 30 

Asp, Glu, His, or Tyr for the amino acid of position 301; 

Ile for the amino acid of position 302; 

Asp, Gly, or Tyr for the amino acid of position 303; 

Asp, His, Leu, Asn, or Thr for the amino acid of position 304; 

Glu, Ile, Thr, or Tyr for the amino acid of position 305; 35 

Ala, Asp, Asn, Thr, Val, or Tyr for the amino acid of position 311; 
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Phe for the amino acid of position 313; 

Leu for the amino acid of position 315; 

Glu or Gln for the amino acid of position 317; 

His, Leu, Asn, Pro, Gln, Arg, Thr, Val, or Tyr for the amino acid of position 318; 

Asp, Phe, Gly, His, Ile, Leu, Asn, Pro, Ser, Thr, Val, Trp, or Tyr for the amino acid of position 5 

320; 

Ala, Asp, Phe, Gly, His, Ile, Pro, Ser, Thr, Val, Trp, or Tyr for the amino acid of position 322; 

Ile for the amino acid of position 323; 

Asp, Phe, Gly, His, Ile, Leu, Met, Pro, Arg, Thr, Val, Trp, or Tyr for the amino acid of position 

324; 10 

Ala, Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 325; 

Ala, Asp, Glu, Gly, Ile, Leu, Met, Asn, Pro, Gln, Ser, Thr, Val, Trp, or Tyr for the amino acid of 

position 326; 

Ala, Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Arg, Thr, Val, Trp, or Tyr for the 15 

amino acid of position 327; 

Ala, Asp, Glu, Phe, Gly, His, Ile, Lys, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 328; 

Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 329; 20 

Cys, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino 

acid of position 330; 

Asp, Phe, His, Ile, Leu, Met, Gln, Arg, Thr, Val, Trp, or Tyr for the amino acid of position 331; 

Ala, Asp, Glu, Phe, Gly, His, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the 

amino acid of position 332; 25 

Ala, Asp, Glu, Phe, Gly, His, Ile, Leu, Met, Pro, Ser, Thr, Val, or Tyr for the amino acid of 

position 333; 

Ala, Glu, Phe, Ile, Leu, Pro, or Thr for the amino acid of position 334; 

Asp, Phe, Gly, His, Ile, Leu, Met, Asn, Pro, Arg, Ser, Val, Trp, or Tyr for the amino acid of 

position 335; 30 

Glu, Lys, or Tyr for the amino acid of position 336; 

Glu, His, or Asn for the amino acid of position 337; 

Asp, Phe, Gly, Ile, Lys, Met, Asn, Gln, Arg, Ser, or Thr for the amino acid of position 339; 

Ala or Val for the amino acid of position 376; 

Gly or Lys for the amino acid of position 377; 35 

Asp for the amino acid of position 378; 
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Asn for the amino acid of position 379; 

Ala, Asn, or Ser for the amino acid of position 380; 

Ala or Ile for the amino acid of position 382; 

Glu for the amino acid of position 385; 

Thr for the amino acid of position 392; 5 

Leu for the amino acid of position 396; 

Lys for the amino acid of position 421; 

Asn for the amino acid of position 427; 

Phe or Leu for the amino acid of position 428; 

Met for the amino acid of position 429; 10 

Trp for the amino acid of position 434; 

Ile for the amino acid of position 436; and 

Gly, His, Ile, Leu, or Tyr for the amino acid of position 440; 

as indicated by EU numbering. 

 15 

17.  The use of any one of claims 1 to 13, wherein the Fc region has a higher binding activity 

toward an inhibitory Fcγ receptor than toward an activating Fcγ receptor. 

 

18.  The use of claim 17, wherein the inhibitory Fcγ receptor is human FcγRIIb. 

 20 

19.  The use of claim 17 or 18, wherein the activating Fcγ receptor is human FcγRIa, human 

FcγRIIa (R), human FcγRIIa (H), human FcγRIIIa (V), or human FcγRIIIa (F). 

 

20.  The use of any one of claims 17 to 19, wherein the amino acid at position 238 or 328 (EU 

numbering) in the Fc region is different from the amino acid in the native human IgG Fc region. 25 

 

21.  The use of claim 20, wherein the amino acid at position 238 of the Fc region is Asp or the 

amino acid of position 328 of the Fc region is Glu as indicated by EU numbering. 

 

22.  The use of claim 20 or 21, wherein the amino acid sequence of the Fc region comprises at 30 

least one or more amino acids selected from the group consisting of: 

Asp for the amino acid of position 233; 

Trp or Tyr for the amino acid of position 234; 

Ala, Asp, Glu, Leu, Met, Phe, Trp, or Tyr for the amino acid of position 237; 

Asp for the amino acid of position 239; 35 

Ala, Gln, or Val for the amino acid of position 267; 
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Asn, Asp, or Glu for the amino acid of position 268; 

Gly for the amino acid of position 271; 

Ala, Asn, Asp, Gln, Glu, Leu, Met, Ser, or Thr for the amino acid of position 326; 

Arg, Lys, or Met for the amino acid of position 330; 

Ile, Leu, or Met for the amino acid of position 323; and 5 

Asp for the amino acid of position 296; 

as indicated by EU numbering. 
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