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CLAIMS 

1. A method of either (a) or (b) below, wherein the method comprises modifying the Fc region of 

an IgG-type antibody comprising an antigen-binding domain whose antigen-binding activity 

5 varies depending on ion concentration and an Fc region that has FcRn-binding activity in a 

neutral pH range into an Fc region that does not form a hetero complex comprising two 

molecules of FcRn and one molecule of activating Fey receptor in a neutral pH range, 

wherein the ion concentration 

(i) is hydrogen ion concentration (pH), and the antigen-binding activity is lower at pH 5.8 than at 

10 pH 7.4, wherein the ratio of (a) the KD value for antigen binding by the antibody at pH 5.8, to 

(b) the KD value for antigen binding by the antibody at pH 7.4 (KD (pH 5.8) / KD (pH 7.4)) is 2 

or more; or 

(ii) is calcium ion concentration and the antigen-binding activity is lower at a first calcium ion 

concentration in the range of 0.1 uM to 30 uM than at a second calcium ion concentration in the 

15 range of 100 uM to 10 mM, wherein the ratio of (a) the KD value for antigen binding by the 

antibody at the first calcium ion concentration, to (b) the KD value for antigen binding by the 

antibody at the second calcium ion concentration (KD (first calcium ion concentration) / KD 

(second calcium ion concentration)) is 2 or more; 

(a) a method for improving pharmacokinetics of an IgG-type antibody; and 

20 (b) a method for reducing immunogenicity of an IgG-type antibody. 

2. The method of claim 1, wherein the modification into an Fc region that does not form said 

hetero complex comprises modifying the Fc region into an Fc region whose binding activity to 

an activating Fey receptor is lower than the binding activity of an Fc region of native human IgG 

25 to the activating Fey receptor. 

3 The method of claim 1 or 2, wherein the activating Fey receptor is human FeyRIa, human 

FcyRIIa(R), human FcyRIIa(H), human FcyRIIIa(V), or human FcyRIIIa(F). 

30 4. The method of any one of claims 1 to 3, which comprises substituting an amino acid of said Fc 

region at any one or more amino acids of positions 235, 237, 238, 239, 270, 298, 325, and 329 as 

indicated by EU numbering. 

5. The method of any one of claims 1 to 3, which comprises substituting an amino acid of said Fc 

35 region as indicated by EU numbering at any one or more of: 

the amino acid of position 234 with any one of Ala, Arg, Asn, Asp, Gln, Glu, Gly, His, Lys, Met, 
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Phe, Pro, Ser, Thr, and. Trp; 

the amino acid of position 235 

Pro, Ser, Thr, Val, and Arg; 

with any one of Ala, Asn, Asp, Gln, Glu, Gly, His, Ile, Lys, Met, 

5 

the amino acid of position 236 

Tyr; 

with any one of Arg, Asn, Gln, His, Leu, Lys, Met, Phe, Pro, and 

the amino acid of position 237 with any one of Ala, Asn, Asp, Gln, Glu, His, Ile, Leu, Lys, Met, 

Pro, Ser, Thr, Val, Tyr, and Arg; 

the amino acid of position 238 

and Arg; 

with any one of Ala, Asn, Gin, Glu, Gly, His, Ile, Lys, Thr, Trp, 

10 the amino acid of position 239 with 

with 

any 

any 

one 

one 

of Gln, 

of Ala, 

His, 

Arg, 

Lys, Phe, 

Asn, Gln, 

Pro, 

Gly, 

Trp, Tyr, 

His, Ile, 

and Arg; 

Leu, Lys, Met, the amino acid of position 265 

Phe, Ser, Thr, Trp, Tyr, and Val; 

the amino acid of position 266 

Pro, Ser, Thr, Trp, and Tyr; 

with any one of Ala, Arg, Asn, Asp, Gln, Glu, Gly, His, Lys, Phe, 

15 the amino acid of position 267 with 

the amino acid of position 269 with 

Phe, Pro, Ser, Thr, Trp, Tyr, and Val; 

any 

any 

one 

one 

of Arg, 

of Ala, 

His, 

Arg, 

Lys, Phe, 

Asn, Gln, 

Pro, 

Gly, 

Trp, and 

His, Ile, 

Tyr; 

Leu, Lys, Met, 

the amino acid of position 270 with 

Phe, Pro, Ser, Thr, Trp, Tyr, and Val; 

any one of Ala, Arg, Asn, Gln, Gly, His, Ile, Leu, Lys, Met, 

20 the amino acid of position 271 

the amino acid of position 295 

with 

with 

any 

any 

one 

one 

of Arg, 

of Arg, 

His, 

Asn, 

Phe, Ser, 

Asp, Gly, 

Thr, 

His, 

Trp, and 

Phe, Ser, 

Tyr; 

Trp, and Tyr; 

the amino acid of position 296 

the amino acid of position 297 

with 

with 

any 

Ala; 

one of Arg, Gly, Lys, and Pro; 

25 

the amino acid of position 298 

the amino acid of position 300 

with 

with 

any 

any 

one 

one 

of Arg, 

of Arg, 

Gly, 

Lys, 

Lys, Pro, 

and Pro; 

Trp, and Tyr; 

the amino acid of position 324 with Lys or Pro; 

the amino acid of position 325 

Tyr, and Val; 

with any one of Ala, Arg, Gly, His, Ile, Lys, Phe, Pro, Thr, Trp, 

30 

the amino acid of position 327 

Thr, Trp, Tyr, and Val; 

with any one of Arg, Gin, His, Ile, Leu, Lys, Met, Phe, Pro, 

the amino acid of position 328 with 

with 

any 

any 

one 

one 

of Arg, 

of Asn, 

Asn, 

Asp, 

Gly, His, 

Gln, Glu, 

Lys, 

Gly, 

and Pro; 

His, Ile, Leu, Lys, Met, the amino acid of position 329 

Phe, Ser, Thr, Trp, Tyr, Val, and Arg; 

the amino acid of position 330 with Pro or Ser; 

35 the amino acid of position 331 

the amino acid of position 332 

with 

with 

any 

any 

one 

one 

of Arg, 

of Arg, 

Gly, 

Lys, 

and Lys; or 

and Pro. 
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6. The method of claim 1, wherein the modification into an Fc region that does not form said 

hetero complex comprises modifying the Fc region into an Fe region that has a higher binding 

activity to an inhibitory Fey receptor than to an activating Fey receptor. 

5 

7. The method of claim 6, wherein the inhibitory Fey receptor is human Fc Rift). 

8. The method of claim 6 or 7, wherein the activating Fey receptor is human FcyRia, human 

FcyRIIa(R), human FcyRIIa(H), human FcyRIIIa(V), or human FcyRIIIa(F). 

10 

9. The method of any one of claims 6 to 8, which comprises substituting the amino acid of 

position 238 or 328 indicated by EU numbering. 

10. The method of any one of claims 6 to 8, which comprises substituting Asp for the amino acid 

15 of position 238 or Glu for the amino acid of position 328 indicated by EU numbering. 

11. The method of any one of claims 6 to 8, which comprises substituting any one or more amino 

acids of: 

the amino acid of position 233 with Asp; 

20 the amino acid of position 234 with Trp or Tyr; 

the amino acid of position 237 with any one of Ala, Asp, Glu, Leu, Met, Phe, Trp, and Tyr; 

the amino acid of position 239 with Asp; 

the amino acid of position 267 with any one of Ala, Gln, and Val; 

the amino acid of position 268 with any one of Asn, Asp, and Glu; 

25 the amino acid of position 271 with Gly; 

the amino acid of position 326 with any one of Ala, Asn, Asp, Gln, Glu, Leu, Met, Ser, and Thr; 

the amino acid of position 330 with any one of Arg, Lys, and Met; 

the amino acid of position 323 with any one of Ile, Leu, and Met; and 

the amino acid of position 296 with Asp; wherein the amino acids are indicated by EU 

30 numbering. 

12. The method of any one of claims 1 to 8, wherein the Fc region comprises one or more amino 

acids that are different from amino acids of the native Fc region at any of amino acid positions 

35 

237, 248, 250, 252, 254, 255, 256, 257, 258, 265, 286, 289, 297, 298, 303, 305, 307, 308, 309, 

311, 312, 314, 315, 317, 332, 334, 360, 376, 380, 382, 384, 385, 386, 387, 389, 424, 428, 433, 

434, and 436 of said Fc region as indicated by EU numbering. 
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13. The method of any one of claims 1 to 8, wherein the amino acids of said Fc region indicated 

by EU numbering are a combination of one or more of: 

Met at amino acid position 237; 

5 Ile at amino acid position 248; 

any one of Ala, Phe, Ile, Met, Gln, Ser, Val, Trp, and Tyr at amino acid position 250; 

any one of Phe, Trp, and Tyr at amino acid position 252; 

Thr at amino acid position 254; 

Glu at amino acid position 255; 

10 any one of Asn, Asp, Glu, and Gln at amino acid position 256; 

any one of Ala, Gly, Ile, Leu, Met, Asn, Ser, Thr, and Val at amino acid position 257; 

His at amino acid position 258; 

Ala at amino acid position 265; 

Ala or Glu at amino acid position 286; 

15 His at amino acid position 289; 

Ala at amino acid position 297; 

Gly at amino acid position 298; 

Ala at amino acid position 303; 

Ala at amino acid position 305; 

20 any one of Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Val, Trp, 

at amino acid position 307; 

any one of Ala, Phe, Ile, Leu, Met, Pro, Gln, and Thr at amino acid position 308; 

any one of Ala, Asp, Glu, Pro, and Arg at amino acid position 309; 

any one of Ala, His, and Ile at amino acid position 311; 

and Tyr 

25 Ala or His at amino acid position 312; 

Lys or Arg at amino acid position 314; 

any one of Ala, Asp, and His at amino acid position 315; 

Ala at amino acid position 317; 

Val at amino acid position 332; 

30 Leu at amino acid position 334; 

His at amino acid position 360; 

Ala at amino acid position 376; 

Ala at amino acid position 380; 

Ala at amino acid position 382; 

35 Ala at amino acid position 384; 

Asp or His at amino acid position 385; 
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Pro at amino acid position 386; 

Glu at amino acid position 387; 

Ala or Ser at amino acid position 389; 

Ala at amino acid position 424; 

5 any one of Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Asn, Pro, Gin, Ser, Thr, Val, Trp, and Tyr at 

amino acid position 428; 

Lys at amino acid position 433; 

any one of Ala, Phe, His, Ser, Trp, and Tyr at amino acid position 434; and 

any one of His, Ile, Leu, Phe, Thr, and Val at amino acid position 436. 

10 

14. The method of any one of claims 1 to 13, wherein the antigen-binding domain is an antibody 

variable region. 

15. The method of claim 1, wherein the modification into an Fc region that does not form said 

15 hetero complex comprises modification into an Fe region in which one of the two polypeptides 

constituting the Fc region has FcRn-binding activity in a neutral pH range and the other does not 

have FcRn-binding activity in a neutral pH range. 

16. The method of claim 15, which comprises substituting an amino acid at any one or more of 

20 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, 332, 334, 360, 376, 380, 382, 384, 385, 386, 387, 389, 424, 

428, 433, 434, and 436 as indicated by EU numbering in the amino acid sequence of one of the 

two polypeptides constituting said Fc region. 

25 17. The method of claim 16, which comprises substituting an amino acid of said Fe region at any 

one or more of: 

the amino acid of position 237 with. Met; 

the amino acid of position 248 with Ile; 

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

30 the amino acid of position 252 with Phe, Trp, or Tyr; 

the amino acid of position 254 with Thr; 

the amino acid of position 255 with Glu; 

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

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

35 the amino acid of position 258 with His; 

the amino acid of position 265 with Ala; 
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the amino acid of position 286 with Ala or Glu; 

the amino acid of position 289 with His; 

the amino acid of position 297 with Ala; 

the amino acid of position 298 with Gly; 

5 the amino acid of position 303 with Ala; 

the amino acid of position 305 with Ala; 

the amino acid of position 307 with Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, 

Arg, Ser, Val, Trp, or Tyr; 

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

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

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

the amino acid of position 312 with Ala or His; 

the amino acid of position 314 with Lys or Arg; 

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

15 the amino acid of position 317 with Ala; 

the amino acid of position 332 with Val; 

the amino acid of position 334 with Leu; 

the amino acid of position 360 with His; 

the amino acid of position 376 with Ala; 

20 the amino acid of position 380 with Ala; 

the amino acid of position 382 with Ala; 

the amino acid of position 384 with Ala; 

the amino acid of position 385 with Asp or His; 

the amino acid of position 386 with Pro; 

25 the amino acid of position 387 with Glu; 

the amino acid of position 389 with Ala or Ser; 

the amino acid of position 424 with Ala; 

the amino acid of position 428 with Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Asn, Pro, Gin, Ser, 

Val, Trp, or Tyr; 

30 the amino acid of position 433 with Lys; 

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

the amino acid of position 436 with His, Ile, Leu, Phe, Thr, or Val; wherein the amino acids are 

indicated by EU numbering. 

35 18. The method of any one of claims 15 to 17, wherein the antigen-binding domain is an 

antibody variable region. 
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19. An IgG-type antibody comprising an antigen-binding domain whose antigen-binding activity 

varies depending on ion concentration and an Fc region that has FcRn-binding activity in a 

neutral pH range, wherein the Fc region comprises one or more amino acids selected from: 

5 Ala at amino acid position 234; 

Ala, Lys, or Arg at amino acid position 235; 

Arg at amino acid position 236; 

Arg at amino acid position 238; 

Lys at amino acid position 239; 

10 Phe at amino acid position 270; 

Ala at amino acid position 297; 

Gly at amino acid position 298; 

Gly at amino acid position 325; 

Arg at amino acid position 328; and 

15 Lys or Arg at amino acid position 329; wherein the amino acids are indicated by EU numbering, 

wherein the ion concentration 

(i) is hydrogen ion concentration (pH), and the antigen-binding activity is lower at pH 5.8 than at 

pH 7.4, wherein the ratio of (a) the KD value for antigen binding by the antibody at pH 5.8, to 

(b) the KD value for antigen binding by the antibody at pH 7.4 (KD (pH 5.8) / KD (pH 7.4)) is 2 

20 or more, wherein the antigen-binding domain comprises at least one His residue ; or 

(ii) is calcium ion concentration and the antigen-binding activity is lower at a first calcium ion 

concentration in the range of 0.1 uM to 30 uM than at a second calcium ion concentration in the 

range of 100 uM to 10 mM, wherein the ratio of (a) the KD value for antigen binding by the 

antibody at the first calcium ion concentration, to (b) the KD value for antigen binding by the 

25 antibody at the second calcium ion concentration (KD (first calcium ion concentration) / KD 

(second calcium ion concentration)) is 2 or more. 

20. The IgG-type antibody of claim 19, which comprises one or more amino acids selected from: 

Lys or Arg at amino acid position 237; 

30 Lys at amino acid position 238; 

Arg at amino acid position 239; and 

Lys or Arg at amino acid position 329; wherein the amino acids are indicated by EU numbering. 

21. An IgG-type antibody comprising an antigen-binding domain whose antigen-binding activity 

35 varies depending on ion concentration and an Fc region in which one of the two polypeptides 

constituting the Fc region has FcRn-binding activity in a neutral pH range and the other does not 
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have FcRn-binding activity in a neutral pH range, wherein the ion concentration 

(i) is hydrogen ion concentration (pH), and the antigen-binding activity is lower at pH 5.8 than at 

pH 7.4, wherein the ratio of (a) the KD value for antigen binding by the antibody at pH 5.8, to 

(b) the KD value for antigen binding by the antibody at pH 7.4 (KD (pH 5.8) / KD (pH 7.4)) is 2 

5 or more, wherein the antigen-binding domain comprises at least one His residue ; or 

(ii) is calcium ion concentration and the antigen-binding activity is lower at a first calcium ion 

concentration in the range of 0.1 uM to 30 uM than at a second calcium ion concentration in the 

range of 100 uM to 10 mM, wherein the ratio of (a) the KD value for antigen binding by the 

antibody at the first calcium ion concentration, to (b) the KD value for antigen binding by the 

10 antibody at the second calcium ion concentration (KD (first calcium ion concentration) / KD 

(second calcium ion concentration)) is 2 or more. 

22. The IgG-type antibody of any one of claims 19 to 21, wherein the Fc region comprises one or 

more amino acids that are different from amino acids of a native Fc region at any of amino acid 

15 positions 237, 248, 250, 252, 254, 255, 256, 257, 258, 265, 286, 289, 297, 303, 305, 307, 308, 

309, 311, 312, 314, 315, 317, 332, 334, 360, 376, 380, 382, 384, 385, 386, 387, 389, 424, 428, 

433, 434, and 436 indicated by EU numbering in the amino acid sequence of one of the two 

polypeptides constituting the Fc region. 

20 23. The IgG-type antibody of claim 22, which comprises a combination of one or more amino 

acids of said Fc region of: 

Met at amino acid position 237; 

Ile at amino acid position 248; 

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

25 Phe, Trp, or Tyr at amino acid position 252; 

Thr at amino acid position 254; 

Glu at amino acid position 255; 

Asn, Asp, Glu, or Gln at amino acid position 256; 

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

30 His at amino acid position 258; 

Ala at amino acid position 265; 

Ala or Glu at amino acid position 286; 

His at amino acid position 289; 

Ala at amino acid position 297; 

35 Ala at amino acid position 303; 

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

acid position 307; 

Ala, Phe, Ile, Leu, Met, Pro, Gln, or Thr at amino acid position 308; 

Ala, Asp, Glu, Pro, or Arg at amino acid position 309; 

5 Ala, His, or Ile at amino acid position 311; 

Ala or His at amino acid position 312; 

Lys or Arg at amino acid position 314; 

Ala, Asp, or His at amino acid position 315; 

Ala at amino acid position 317; 

10 Val at amino acid position 332; 

Leu at amino acid position 334; 

His at amino acid position 360; 

Ala at amino acid position 376; 

Ala at amino acid position 380; 

15 Ala at amino acid position 382; 

Ala at amino acid position 384; 

Asp or His at amino acid position 385; 

Pro at amino acid position 386; 

Glu at amino acid position 387; 

20 Ala or Ser at amino acid position 389; 

Ala at amino acid position 424; 

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

position 428; 

Lys at amino acid position 433; 

25 Ala, Phe, His, Ser, Trp, or Tyr at amino acid position 434; and 

His, Ile, Leu, Phe, Thr, or Val at amino acid position 436; wherein the amino acids are indicated 

by EU numbering. 

24. The IgG-type antibody of any one of claims 19 to 23, wherein the antigen-binding domain is 

30 an antibody variable region. 

25. A polynucleotide encoding the IgG-type antibody of any one of claims 19 to 24. 

26. A vector which is operably linked to the polynucleotide of claim 25. 

35 

27. A cell introduced with the vector of claim 26. 
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28. A method for producing the IgG-type antibody of any one of claims 19 to 24, which 

comprises the step of collecting the IgG-type antibody from a culture of the cell of claim 27. 

29. A pharmaceutical composition which comprises as an active ingredient the IgG-type antibody 

of any one of claims 19 to 24 or an IgG-type antibody obtained by the production method of 

claim 28. 
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CLAIMS 

an 

1.

le

y A method of either (a) or (b) below, wherein the method comprises modifying t e Fc region of 

antigen-binding molecule comprising an antigen-binding domain whose anti en-binding 

5 	activity varies depending on ion concentration and an Fc region that has FcRp binding activity in 

— , ----------4-rmaral- pi-4 range-intg-an,Fe-regien, that-d6'a-aat-felin-a-hatere,aenviax-eatispiraing-twe--- 
I 

molecules of FcRn and one molecule of activating Fcy receptor in a neutral pH range: 

(a) a method for improving pharmacokinetics of an antigen-biriding molecule; and 

(b) a method for reducing immunogenicity of an antigen-binding molecule. 

10 

2. The method of claim 1, wherein the modification into an Fc region that does not form said 

hetero complex comprises modifying the Fc region into an F' region whose binding activity to 
ci.  

an activating Fcy receptor is lower than the binding activiVof an Fc region of native human IgG 

to the activating Fcy receptor. 

I5 

3 The method of claim I or 2, wherein the activatin Fcy receptor is human FcyRla, human 

FcyRIIa(R), human FcyRlia(H), human FcyRIII4V), or human FcyRIIIa(F). 

/ 	 . 

4.  The method of any one of claims I to 3, which comprises substituting an amino acid of said Fc 

20 	region at any one or more amino acids of positions 235, 237, 238, 239, 270, 298, 325, and 329 as 

indicated by EU numbering. 

5.  The method of claim 4, which comprises substituting an amino acid of said Fc region as 

indicated by EU numbering at any one or more of: 

25 	the amino acid of position 234 with any one of Ala, Arg, Asn, Asp, Gin, Glu, Gly, His, Lys, Met, 

Phe, Pro, Ser, Thr, and Trp; 	, 

the amino acid of position 435 with any one of Ala, Asn, Asp, Gin, Glu, Gly, His, lie, Lys, Met, 

Pro, Ser, Thr, Val, and Arg; 

the amino acid of pos'tion 236 with any one of Arg, Asn, Gln, His, Leu, Lys, Met, Phe, Pro, and 

30 	Tyr; 

the amino acid o position 237 with any one of Ala, Asn, Asp, Gin, Gin, His, Ile, Leu. Lys, Met. 

Pro, Ser, Thr, 	1, Tyr, and Arg; 

the amino a 'd of position 238 with any one of Ala, Asn, Gin, Giu, Gly, His, Ile, Lys, Thr, Trp, 

and Arg; 

35 	the amino acid of position 239 with any one of Gln, His, Lys, Phe. Pro, Trp, Tyr, and Arg; 

the apiino acid of position 265 with any one of Ala, Arg, Asn, Gin, Gly, His. lie, Leu, Lys, Met, 
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Phe, Ser, Thr, Trp, Tyr, and Val; 

the amino acid of position 266 with any one of Ala, Arg, Asn, Asp, Gin, Glu, Gly, 	is, Lys, Phe, 

Pro, Ser, Thr, Trp, and Tyr; 

the amino acid of position 267 with any one of Arg, His, Lys, Phe, Pro, Trp, a 	Tyr; 

5 	the amino acid of position 269 with any one of Ala, Arg, Asn, Gln, Gly, His, 	Leu, Lys, Met, 

---- ------Therrrilijr1T-TITMItt; 	Vat------------------  

the amino acid of position 270 with any one of Ala, Arg, Asn, Gln, Gly,,fiis, He, Leu, Lys, Met, 

Phe, Pro, Ser, Thr, Trp, Tyr, and Val;  

the amino acid of position 271 with any one of Arg, His, Phe, Ser, Thr, Trp, and Tyr; 

10 	the amino acid of position 295 with any one of Arg, Asn, Asp, Gly, His, Phe, Ser, Trp, and Tyr; 

the amino acid of position 296 with any one of Arg, Gly, Lys, acid Pro; 

the amino acid of position 297 with Ala; 	 / 

the amino acid of position 298 with any one of Arg, Gly, Lis, Pro, Tip, and Tyr; 

the amino acid of position 300 with any one of Arg, Lys,4d Pro; 
/ 

15 	the amino acid of position 324 with Lys or Pro; 	i 
the amino acid of position 325 with any one of Ala, Wig, Gly, His, Ile, Lys, Phe, Pro, Thr, Trp, 

Tyr, and Val; 

the amino acid of position 327 with any one ofrg, Gln, His, Ile, Leu, Lys, Met, Phe, Pro, Ser, 

Thr, Tip, Tyr, and Val; 	 / 
20 	the amino acid of position 328 with any on. of Arg, Asn, Gly, His, Lys, and Pro; 

the amino acid of position 329 with any 	e of Asn, Asp, Gln, Glu, Gly, His, Ile, Leu, Lys, Met, 

Phe, Ser, Thr, Trp, Tyr, Val, and Arg; 

the amino acid of position 330 with 	o or Ser; 

the amino acid of position 331 wit any one of Arg, Gly, and Lys; or 

25 	the amino acid of position 332 	th any one of Arg, Lys, and Pro. 

6. The method of claim 1, w erein the modification into an Fc region that does not form said 

hetero complex comprise 	odifying the Fc region into an Fc region that has a higher binding 

activity to an inhibitory 	cy receptor than to an activating Fey receptor. 

30 

7. The method of c im 6, wherein the inhibitory Fcy receptor is human FeyRilb. 

8. The method f claim 6 or 7, wherein the activating Fcy receptor is human FeyRla, human 

FcyRIIa(R) 	uman FeyRIIa(H), human FcyRIIIa(V), or human FcyRIIIa(F). 

35 

9. The nichod of any one of claims 6 to 8, which comprises substituting the amino acid of 
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• 

position 238 or 328 indicated by EU numbering. 

10. The method of claim 9, which comprises substituting Asp for the amino acid of position 238 

or Glu for the amino acid of position 328 indicated by EU numbering. 	
i 

5 

• • - •• .-• 	- -41.-The-foothod-ofeeloim,g-er--1•Orv.4tiakewi.oeasubsitutir 	ziiiy;(iii::,-,,  FACIM'afifill& acids' of.-  --- ----- 

the amino acid of position 233 with Asp; 

the amino acid of position 234 with Trp or Tyr; 	 / 

the amino acid of position 237 with any one of Ala, Asp, Glu, Leu„,4VIet, Phe, Trp, and Tyr; 

10 the amino acid of position 239 with Asp; 	 i 

the amino acid of position 267 with any one of Ala, Gln, and Val; 

the amino acid of position 268 with any one of Asn, Asp, and Glu; 

the amino acid of position 271 with Gly; 

the amino acid of position 326 with any one of Ala, Asn;'Asp, Gln, Glu, Leu, Met, Ser, and Thr; 

15 the amino acid of position 330 with any one of Arg, Lys, and Met; 

the amino acid of position 323 with any one of Ile„ Leu, and Met; and 

the amino acid of position 296 with Asp; whereitt the amino acids are indicated by EU 

numbering. 	 1  

20 12. The method of any one of claims 1 to 	, wherein the Fc region comprises one or more 

amino acids that are different from =in acids of the native Fc region at any of amino acid 

positions 237, 248, 250, 252, 254, 25 ':256, 257, 258, 265, 286, 289, 297, 298, 303, 305, 307, 

308, 309, 311, 312, 314, 315, 317, 	2, 334, 360, 376, 380, 382, 384, 385, 386, 387, 389, 424, 

428, 433, 434, and 436 of said Fciregion as indicated by EU numbering. 

25 / 

e13. The method of claim 12Y‘h rein the amino acids of said Fc region indicated by EU 

numbering are a combinatiC;n of one or more of: 

Met at amino acid positiOn 237; 

He at amino acid posi on 248; 

30 any one of Ala, Ph 	le, Met, Gin, Ser, Val, Trp, and Tyr at amino acid position 250; 

any one of Phe, T , and Tyr at amino acid position 252; 

Thr at amino a d position 254; 

Glu at amin 	• cid position 255; 

any one of sn, Asp, Glu, and Gln at amino acid position 256; 

35 any one f Ala, Gly, Ile, Leu, Met, Asn, Ser, Thr, and Val at amino acid position 257; 

His at 	'no acid position 258; 
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Ala at amino acid position 265; 

Ala or Glu at amino acid position 286; 

His at amino acid position 289; 

Ala at amino acid position 297; 

5 	Gly at amino acid position 298; 

--Ala-at lunimrscidpositinTr3037  

Ala at amino acid position 305; 

any one of Ala, Asp, Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, Gln, • • • , Ser, Val, Trp, and Tyr 

at amino acid position 307; 

10 	any one of Ala, Phe, Ile, Leu, Met, Pro, Gln, and 'Thr at amino aci I .osition 308; 

any one of Ala, Asp, Glu, Pro, and Arg at amino acid position 30 , 

any one of Ala, His, and Ile at amino acid position 311; 

Ala or His at amino acid position 312; 

Lys or Arg at amino acid position 314; 

15 	any one of Ala, Asp, and His at amino acid position 31 , 

Ala at amino acid position 317; 

Val at amino acid position 332; 

Leu at amino acid position 334; 

His at amino acid position 360; 

20 	Ala at amino acid position 376; 

Ala at amino acid position 380; 

Ala at amino acid position 382; 

Ala at amino acid position 384; 

Asp or His at amino acid position 	85; 

25 	Pro at amino acid position 386; 

Glu at amino acid position 38 

Ala or Ser at amino acid p 	'non 389; 

Ala at amino acid positio 424; 

any one of Ala, Asp, P e, Gly, His, Ile, Lys, Leu, Asn, Pro, Gln, Ser, Thr, Val, Trp, and Tyr at 

30 	amino acid position 28; 

Lys at amino acid position 433; 

any one of Ala, 	he, His, Ser, Trp, and Tyr at amino acid position 434; and 

any one of H.  , lle, Leu, Phe, Thr, and Val at amino acid position 436. 

35 	14. The 	ethod of any one of claims 1 to 13, wherein said antigen-binding domain is an 

antige =binding domain whose antigen-binding activity varies depending on calcium ion 
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concentration. 

15. The method of claim 14, wherein said antigen-binding domain is an antigen-b.  ding domain 

whose antigen-binding activity varies in a way that the antigen-binding activity t a low calcium 

5 ion concentration is lower than the antigen-binding activity at a high calcium on concentration. 

, 	,..,......_ 4 ..-,•.:4.-•;.--sr.::,so.ste .---,..-"-.-”,,,-,.....-••••-•.+,......-, .0.,.”...w.,c..,.-,.•6.4.,..,:r..As.twaal...,•.a...,,....... 	 •1,-.,area4r.,••••mveme-,la 	xeMer.g.,...4.,.....e,n,s4avowariArn,a 4 ..t.,,,,t..-,e-, 

16. The method of any one of claims 1 to 13, wherein said antigen-bindi g domain is an 

antigen-binding domain whose antigen-binding activity varies depe • • g on pH. 

10 17. The method of claim 16, wherein said antigen-binding doma 	is an antigen-binding domain 

whose antigen-binding activity varies in a way that the antige 	'riding activity in an acidic pH 

range is lower than the antigen-binding activity in a neutral 	range. 

18. The method of any one of claims I to 17, wherein t e antigen-binding domain is an antibody 

15 variable region. 

19. The method of any one of claims 1 to 18, w erein the antigen-binding molecule is an 

antibody.. 

20 20. The method of claim 1, wherein the r odification into an Fc region that does not form said 

hetero complex comprises modificati 	into an Fc region in which one of the two polypeptides 

constituting the Fc region has Fe' 	.inding activity in a neutral pH range and the other does not 

have FcRn-binding activity in a 	utral pH range. 

25 21. The method of claim 20 	hich comprises substituting an amino acid at any one or more of 

positions 237, 248, 250, 	2, 254, 255, 256, 257, 258, 265, 286, 289, 297, 298, 303, 305, 307, 

308, 309, 311, 312, 31 	315, 317, 332, 334, 360, 376, 380, 382, 384, 385, 386, 387, 389, 424, 

428, 433, 434, and 4 	as indicated by EU numbering in the amino acid sequence of one of the 

two polypeptides • •nstituting said Fe region. 

30 

22. The method of claim 21, which comprises substituting an amino acid of said Fc region at any 

one or mor- of: 

the ami 	acid of position 237 with Met; 

the . • no acid of position 248 with Ile; 

35 the t ino acid of position 250 with Ala, Phe, Ile, Met, Gin, Ser, Val, Tip, or Tyr: 

t 	amino acid of position 252 with Phe, Trp, or Tyr; 
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the amino acid of position 254 with Thr; 

the amino acid of position 255 with Glu; 

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

the amino acid of position 257 with Ala, Gly, Ile, Leu, Met, Asn, Ser, Thr, 	al; 

5 the amino acid of position 258 with His; 

ilic aiiiiiio a-,:ie-ofpositiettr165-witinittaz------- _______:—.:—.:„._ 

the amino acid of position 286 with Ala or Gin; 

the amino acid of position 289 with His; 

the amino acid of position 297 with Ala; 

10 the amino acid of position 298 with Gly; 

the amino acid of position 303 with Ala; 

the amino acid of position 305 with Ala; 

the amino acid of position 307 with Ala, Asp, Phe, Gly is, Ile, Lys, Leu, Met, Asn, Pro, Gln, 

Arg, Ser, Val, Trp, or Tyr; 

15 the amino acid of position 308 with Ala, Phe, Ile, 	eu, Met, Pro, Gin, or Thr; 

the amino acid of position 309 with Ala, Asp, G 	, Pro, or Arg; 

the amino acid of position 311 with Ala, His, 	r Ile; 

the amino acid of position 312 with Ala or 	is; 

the amino acid of position 314 with Lys 	Arg; 

20 the amino acid of position 315 with A. , Asp, or His; 

the amino acid of position 317 with la; 

the amino acid of position 332 with Val; 

the amino acid of position 334 /ith Leu; 

the amino acid of position 36 with His; 

25 the amino acid of position 6 with Ala; 

the amino acid of positi • 380 with Ala; 

the amino acid of pos on 382 with Ala; 

the amino acid of p 	ition 384 with Ala; 

the amino acid o 	. . sition 385 with Asp or His; 

30 the amino acid e f position 386 with Pro; 
the amino ac 	of position 387 with Glu; 

the amino cid of position 389 with Ala or Ser; 
the amigo acid of position 424 with Ala; 
the ma acid of position 428 with Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Asn, Pro, Gln, Ser, Thr, 

35 . Va rp, or Tyr; 
t e amino acid of position 433 with Lys; 
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the amino acid of position 434 with Ala, Phe, His, Ser, Trp, or Tyr; and 

the amino acid of position 436 with His, lle, Leu, Phe, Thr, or Val; wherein the 	o acids are 

indicated by EU numbering. 

5 23. The method of any one of claims 20 to 22, wherein the antigen-binding domain is an 

. 	- antigen binding dxnain whose -antigen--bindintactiNtity-varies-eleperiding 	'eal41tirit-'----'---"— 
( 

concentration. 	 , 

24. The method of claim 23, wherein the antigen-binding domain is, an antigen-binding domain 

10 whose antigen-binding activity varies in a way that the antigen-binding activity at a low calcium 

concentration is lower than the antigen-binding activity at a hii calcium concentration. 

25. The method of any one of claims 20 to 22, wherein the/antigen-binding domain is an 

antigen-binding domain whose antigen-binding activity hries depending on pH. 

15 

26. i  The method of claim 25, wherein the antigen-bOd ng domain is an antigen-binding domain 

whose antigen-binding activity varies in a way that the antigen-binding activity in an acidic pH 

range is lower than the antigen-binding activiVin a neutral pH range. 

20 27. The method of any one of claims 20 to126, wherein the antigen-binding domain is an 

antibody variable region. 

28. The method of any one of clairnd 20 to 27, wherein the antigen-binding molecule is an 

antibody. 	 ( 

25 

29. An antigen-binding mol 	ule comprising an antigen-binding domain whose antigen-binding 

activity varies depending 	ion concentration and an Fc region that has FcRn-binding activity in 

a neutral pH range, whe in the Fc region comprises one or more amino acids selected from: 

Ala at amino acid po 	ion 234; 

30 Ala, Lys, or Arg at 	mo acid position 235; 

Arg at amino aci position 236; 

Arg at amino 	id position 238; 

Lys at amine acid position 239; 

Phe at amitio acid position 270; 

35 Ala at 	ino acid position 297; 

Gly a amino acid position 298; 
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Gly at amino acid position 325; 

Arg at amino acid position 328; and 

Lys or Arg at amino acid position 329; wherein the amino acids are indicated by EU numbering. 

5 	30. The antigen-binding molecule of claim 29, which comprises one or more amino acids 

----sele:--- - 

Lys or Arg at amino acid position 237; 

Lys at amino acid position 238; 
i 

Arg at amino acid position 239; and 

10 	Lys or Arg at amino acid position 329; wherein the amino acidsire indicated by EU numbering. 

/ 
31. An antigen-binding molecule comprising an antigen-binding domain whose antigen-binding 

activity varies depending on ion concentration and an Fe/region in which one of the two 

polypeptides constituting the Fc region has FeRn-bin 	g activity in a neutral pH range and the 

15 	other does not have FcRn-binding activity in a neutr 1pH range. 
/ 

/ 
32. The antigen-binding molecule of any one ot/claims 29 to 31, wherein the Fc region 

comprises one or more amino acids that are ifferent from amino acids of a native Fe region at 

any of amino acid positions 237, 248, 250 	52, 254, 255, 256, 257, 258, 265, 286, 289, 297, 303, 

20 	305, 307, 308, 309, 311, 312, 314, 315, ,17, 332, 334, 360, 376, 380, 382, 384, 385, 386, 387, 

389, 424, 428, 433, 434, and 436 indi 	ted by EU numbering in the amino acid sequence of one 

of the two polypeptides constitutin the Fc region. 

33. The antigen-binding mole 	le of claim 32, which comprises a combination of one or more 

25 	amino acids of said Fc regio 	of: 

Met at amino acid positio, 237; 

Ile at amino acid positi• 	248; 

Ala, Phe, Ile, Met, G 	, Ser, Val, Trp, or Tyr at amino acid position 250; 

Phe, Trp, or Tyr at 	ino acid position 252; 

30 	Thr at amino ac' 	position 254; 

Glu at amino 	id position 255; 

Asn, Asp, 	u, or Gin at amino acid position 256; 

Ala, Gly,,fle, Leu, Met, Asn, Ser, Thr, or Val at amino acid position 257; 

His at amino acid position 258; 

35 	Ala t amino acid position 265; 

A 	or Glu at amino acid position 286; 
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• 

His at amino acid position 289; 

Ala at amino acid position 297; 
/ 

Ala at amino acid position 303; 

Ala at amino acid position 305; 

5 	Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser. Val, VI1, or Tyr at amino 
.,•;,-i ,-,,,.,;,;,,r. 	-:.07;  

Ala, Phe, Ile, Leu, Met, Pro, Gin, or Thr at amino acid position 308;i:  

Ala, Asp, Glu, Pro, or Arg at amino acid position 309; 

Ala, His, or Ile at amino acid position 311; 

10 	Ala or His at amino acid position 312; 

Lys or Arg at amino acid position 314; 

Ala, Asp, or His at amino acid position 315; 

Ala at amino acid position 317; 
,. 

Val at amino acid position 332; 

15 	Leu at amino acid position 334; 

His at amino acid position 360; 

Ala at amino acid position 376; 

Ala at amino acid position 380; 	 . 

Ala at amino acid position 382; 

20 	Ala at amino acid position 384; 

Asp or His at amino acid position 3 

Pro at amino acid position 386; 

Glu at amino acid position 387; 

Ala or Ser at amino acid position 389; 

25 	Ala at amino acid position 	4; 

Ala, Asp, Phe, Gly, His, lie, Lys, Leu, Asn, Pro, Gln, Ser, Thr, Val, Trp, or Tyr at amino acid 

position 428; 

• Lys at amino acid p'. ition 433; 

Ala, Phe, His, Ser 	rp, or Tyr at amino acid position 434; and 

30 	His, Ile, Leu, P 	Thr, or Val at amino acid position 436; wherein the amino acids are indicated 

by EU numb ' g. 

34. The 	tigen-binding molecule of any one of claims 29 to 33, wherein the antigen-binding 

domain is an antigen-binding domain whose antigen-binding activity varies depending on 

35 	calcitim ion concentration. 
4' 
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35. The antigen-binding molecule of claim 34, wherein the antigen-binding domain is 

antigen-binding domain whose antigen-binding activity varies in a way that the anti 	-binding 

activity at a low calcium concentration is lower than the antigen-binding activity at a high 

calcium concentration. 	 ki 

5 I
I 

36'. The antittenbinth" rig inoltetrielyFanytYnens-29-to34.Vwhereirrthi:-antigpr-tyinding 

domain is an antigen-binding domain whose antigen-binding activity vaii6s depending on pH. 
,, 
/ 

37. The antigen-binding molecule of claim 36, wherein the antigen-hinding domain is an 

10 antigen-binding domain whose antigen-binding activity varies in a.ay that the antigen-binding 

activity in an acidic pH range is lower than the antigen-binding 
1  
ctivity in a neutral pH range. 

38. The antigen-binding molecule of any one of claims 29 to 37, wherein the antigen-binding 

domain is an antibody variable region. 

15 

39. The antigen-binding molecule of any one of clainis 29 to 38, wherein the antigen-binding 

molecule is an antibody. 

40. A polynucleotide encoding the antigen-bi ding molecule of any one of claims 29 to 39. 

20 

41. A vector which is operably linked to the polynucleotide of claim 40. 

42. A cell introduced with the vector, f claim 41. 

25 43. A method for producing the 	tigen-binding molecule of any one of claims 29 to 39, which 

comprises the step of collectipg the antigen-binding molecule from a culture of the cell of claim 

42. 

44. A pharmaceutical 	mposition which comprises as an active ingredient the antigen-binding 

30 molecule of any one f claims 29 to 39 or an antigen-binding molecule obtained by the 

production method of claim 43. 


