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CLAIMS

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

(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 Fecy receptor is lower than the binding activity of an Fc region of native human IgG

to the activating Fcy receptor.

3 The method of claim 1 or 2, wherein the activating Fcy receptor is human FeyRlIa, human
FeyRIIa(R), human FeyRITa(H), human FeyRIIIa(V), or human FeyRIIa(F).

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¢
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 with any one of Ala, Asn, Asp, Gln, Glu, Gly, His, Ile, Lys, Met,
Pro, Ser, Thr, Val, and Arg;

the amino acid of position 236 with any one of Arg, Asn, Gln, His, Leu, Lys, Met, Phe, Pro, and
Tyr;

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 with any one of Ala, Asn, Gln, Glu, Gly, His, Ile, Lys, Thr, Trp,
and Arg;

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

the amino acid of position 265 with any one of Ala, Arg, Asn, Gln, Gly, His, Ile, Leu, Lys, Met,
Phe, Ser, Thr, Trp, Tyr, and Val;

the amino acid of position 266 with any one of Ala, Arg, Asn, Asp, Gln, Glu, Gly, His, Lys, Phe,
Pro, Ser, Thr, Trp, and Tyr;

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

the amino acid of position 269 with any one of Ala, Arg, Asn, Gln, Gly, His, Ile, Leu, Lys, Met,
Phe, Pro, Ser, Thr, Trp, Tyr, and Val;

the amino acid of position 270 with any one of Ala, Arg, Asn, Gln, Gly, His, Ile, 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;

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, and Pro;

the amino acid of position 297 with Ala;

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

the amino acid of position 300 with any one of Arg, Lys, and Pro;

the amino acid of position 324 with Lys or Pro;

the amino acid of position 325 with any one of Ala, Arg, Gly, His, Ile, Lys, Phe, Pro, Thr, Trp,
Tyr, and Val;

the amino acid of position 327 with any one of Arg, Gln, His, Ile, Leu, Lys, Met, Phe, Pro, Ser,
Thr, Trp, Tyr, and Val,

the amino acid of position 328 with any one of Arg, Asn, Gly, His, Lys, and Pro;

the amino acid of position 329 with any one 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 Pro or Ser;

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

the amino acid of position 332 with any one of Arg, Lys, 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 Fc region that has a higher binding

activity to an inhibitory Fecy receptor than to an activating Fey receptor.
7. The method of claim 6, wherein the inhibitory Fey receptor is human FeyRIIb.

8. The method of claim 6 or 7, wherein the activating Fey receptor is human FeyRIa, human
FeyRIla(R), human FeyRITa(H), human FeyRIITa(V), or human FeyRIMa(F).

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

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;

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;

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

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
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;

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;

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;

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;

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

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;

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;

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;

any one of Ala, Asp, Phe, Gly, His, lle, Lys, Leu, Asn, Pro, Gln, 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.

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
hetero complex comprises modification into 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

have FcRn-binding activity in a neutral pH range.

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

17. The method of claim 16, which comprises substituting an amino acid of said Fc 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;
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;
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;

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;
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;

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;

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;

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, Gln, Ser, Thr,
Val, Trp, or Tyr;

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.

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:

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;

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

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

(i1) 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 ml\/f7 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.

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,

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
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

(1) 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
or more, wherein the antigen-binding domain comprises at least one His residue ; or

(i) 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
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
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.

23. The 1gG-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;
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;
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,

Ala at amino acid position 303;

Ala at amino acid position 303;
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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;

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;

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;

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,

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;

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

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.

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

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

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

inding activity in

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

2. The method of claim 1, wherein the modification into an Fc region that does not form said
hetero complex comprises modifying the Fe region into an F region whose binding activity to

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

4. The method of any one of claims 1 to 3, whlch comprises substituting an amino acid of said Fe¢

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

the amino acid of position 734 wxzh any one of Ala, Arg, Asn, Asp, Gln, Glu, Gly, His, Lys, Met,

the amino acid of pmsiti.on‘,Q/SS with any one of Ala, Asn, Asp, Gln, Glu, Gly, His, lle, Lys, Met.

the amino acid of position 236 with any one of Arg, Asn, Gin, His, Leu, Lys, Met, Phe, Pro, and

the amino acid ofposition 237 with any one of Ala, Asn, Asp, Gln, Glu, His. lle, Leu, Lys, Met,

id of position 238 with any one of Ala, Asn, Gln, Glu, Gly, His, Ile, Lys, Thr, Trp,

5 activity varies depending on ion concentration and an Fc region that has FcR.
BT Yotk 2 el al.I LRROS w\t(\ o E(‘ wos f\ﬂ ékn% {‘11\(‘\.‘1 not Fronpmon o 4
b a X RN E¥S THEAIAITET R R OURGE RS f
molecules of FcRu and one molecule of activating Fey receptor in a neutpal pH range:
{(b) a method for reducing immunogenicity of an anti gen«biﬁding molecule,
10
to the activating Fcy receptor.
I5 ;
3 The method of claim | or 2, wherein the activating;F cy receptor 1s human FeyRla, human
FeyRITa(R), human FeyRHa(H), human FcyREHaéV}, or human FeyRITTa(F).
20
indicated by EU numbering.
5. The method of claim 4, which coﬁipriqes substituting an amino acid of said Fc region as
indicated by EU numbering at any one or more of:
25
Phe, Pro, Ser, Thr, and Trp;
Pro, Ser, Thr, Val, and Arg;
36 Tyn
Pro, Ser, Thr, ¥ ' , Tyr, and Arg;
the amino ¢
and Arg;
35

the amiﬁgfb acid of position 239 with any one of Gin, His, Lys, Phe, Pro, Tip, Tyr, and Arg;
the ammo acid of position 265 with any one of Ala, Arg, Asn, Gln, Gly, His. lle, Leu, Lys, Met,

ri
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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, Gln, Glu, G}y, H’m Lys, Phe,
Pro, Ser, Thr, Trp, and Tyr; !

the amino acid of position 267 with any one of Arg, His, Lys, Phe, Pro, Trp, an(fT VT,

5 the amino acid of position 269 with any one of Ala, Arg Asn, Gln, Gly His He Leu, Lys, Met,
P Pros Sers T Prp Pytatd- Val: ST SR —
the amino acid of position 270 with any one of Ala, Arg, Asn, Gln, Giy HIS e, Leu, Lys, Met,
Phe, Pro, Ser, Thr, Trp, Tyr, and Val; g
the amino acid of position 271 with any one of Arg, His, Phe, Ser, Thr Trp and Tvyr;

10 the amino acid of position 295 with any one of Arg, Asn, Asp, Gly His, Phe, Ser, Trp, and Ty,
the amino acid of position 296 with any one of Arg, Gly, Lys aﬂd Pro;
the amino acid of position 297 with Ala; 5
the amino acid of position 298 with any one of Arg, Gly, Lys Pro, Trp, and Tyr;
the amino acid of position 300 with any one of Arg, Ly% /and Pro;

15 the amino acid of position 324 with Lys or Pro; ’
the amino acid of position 325 with any one of A}a Aré, Gly, His, lle, Lys, Phe, Pro, Thr, Trp,
Tyr, and Val; /
the amino acid of position 327 with any one ofﬁirg, Gln, His, Ile, Leu, Lys, Met, Phe, Pro, Ser,
Thr, Tip, Tyr, and Val;

20 the amino acid of position 328 with any ong’ Of Arg, Asn, Gly, His, Lys, and Pro;
the amino acid of position 329 with any (}ne 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 Pro or Ser;
the amino acid of position 331 Wzth any one of Arg, Gly, and Lys; or

25  the amino acid of position 332 v}{,;nh any one of Arg, Lys, and Pro.
6. The method of claim 1, »\iﬁl?i{g;brein the modification into an Fc region that does not form said
hetero complex compriseygmdifying 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 J
7. The method of u!ﬁzm 6, wherein the inhibitory Fey receptor is human FeyRIlb.
8. The method 6f claim 6 or 7, wherein the activating Fey receptor is human FeyRla, human

FeyRHa(R) uman FeyRIIa(H), human FeyRIHa(V), or human FeyRIHa(F).
35

9. The method of any one of claims 6 to §, 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 dc,id of position 238
or Glu for the amino acid of position 328 indicated by EU numbering. '

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 Mei 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 \ﬂé;l.;

the amino acid of position 268 with any one of Asn, Asp, and‘G}u;

the amino acid of position 271 with Gly;

the amino acid of position 326 with any one of Ala, As,n Asp’ Gln, Glu, Leu, Met, Ser, and Thr;
the amino acid of position 330 with any one of Arg, l;,ys, and Met;

the amino acid of position 323 with any one of lle,, I:eu and Met; and

the amino acid of position 296 with Asp; whern em ‘the amino acids are indicated by EU

numbering.

. wherein the Fe region comprises one or more

12. The method of any one of claims 1 to 1
amino acids that are different from ammo? acids of the native Fc region at any of amino acid
positions 237, 248, 250, 252, 254, 253‘ 256, 257, 258, 2635, 286, 289, 297, 298, 303, 305, 307,
308, 309, 311, 312, 314, 315, 317, ; 32, 334,360, 376, 380, 382, 384, 385, 386, 387, 389, 424,
428, 433, 434, and 436 of said Fg"""%@gmn as indicated by EU numbering,

Ile at amino acid posi on 248;
any one of Ala, Phey Ile, Met, Gln, Ser, Val, Trp, and Tyr at amino acid position 250;
any one of Phe, 'El‘p, and Tyr at amino acid position 252;

Thr at amino amd position 254;

Glu at aminosacid position 255;

any one of, .1, Asp, Glu, and Gln at amino acid position 256;

Ux
\}

any oneﬁ@f Ala, Gly, lle, Leu, Met, Asn, Ser, Thr, and Val at amino acid position 2

His at.amino 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; ‘ /S
Ala at amino acid position 297; /

Gly at amino acid position 295; /

10

2
<

S
n

35
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Ala at amino acid position 305; 4
any one of Ala, Asp, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gin, A; &

at amino acid position 307;

any one of Ala, Phe, Ile, Leu, Met, Pro, Gln, and Thr at amino acidzﬁosition 308;
any one of Ala, Asp, Glu, Pro, and Arg at amino acid position 20}9

any one of Ala, His, and lle at amino acid position 311; !
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 31 5/
Ala at amino acid position 317; /
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;

Ala at amino acid position 382;

Ala at amino acid position 384;

N,
Ry,

Asp or His at amino acid position fSS
Pro at amino acid position 386; ﬂf
Glu at amino acid position gg’f

Ala or Ser at amino acid pocimon 389;
Ala at amino acid pmnmﬁ 474

any one of Ala, Asp, Pie, Gly, His, lle, Lys, Leu, Asn, Pro, Gln, Ser, Thr, Val, Trp, and Tyr at
28

Lys at amino acid gjoqmon 433;

amino acid position f{é

any one of Al a* P{he His, Ser, Trp, and Tyr at amino acid position 434; and
any one of H;ﬁ Ite, Leu, Phe, Thr, and Val at amino acid position 436.
14. The niethod of any one of claims 1 to 13, wherein said antigen-binding domain is an

antigep-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- hmdmg domain
whose antigen-binding activity varies in a way that the antigen-binding acﬁvuv}at a low calcium

ion concentration is lower than the antigen-binding activity at a high calciumdon concentration.

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

antigen-binding domain whose antigen-binding activity varies depending on pH.
17. The method of claim 16, wherein said antigen-binding domam 1s an antigen-binding domain
whose antigen-binding activity varies in a way that the antwemf)mdmg activity in an acidic pH

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

18. The method of any one of claims | to 17, wherein E,he antigen-binding domain is an antibody

variable region. /

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

antibody.

»ij/‘
i

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

hetero complex comprises moéiﬁcmiaﬂ into an Fc region in which one of the two polypeptides
constituting the Fc region has FcR nfbmdmw activity in a neutral pH range and the other does not

have FcRn-binding activity in a cutrai pH range.

21. The method of claim 20 Avhich comprises substituting an amino acid at any one or more of
positions 237, 248, 250, 2582, 254, 255, 256, 257, 258, 265, 286, 289, 297, 298, 303, 305, 307,

308, 309, 311,312, 3 4* 315,317, 332, 334, 360, 376, 380, 382, 384, 385, 386, 387, 389, 424,
428. 433, 434, and 43‘6 as indicated by EU numbering in the amino acid sequence of one of the

/ .
two poiypepmd&sgmsmmmg said Fc region.

s
r

22, The tzlethg&fgof claim 21, which comprises substituting an amino acid of said Fc region at any
one or mc‘.»gga"/off:

the aming acid of position 237 with Met;

the amino acid of position 248 with Ie;

ihc zﬁmm@ acid of position 250 with Ala, Phe, Ile, Met, Gin, Ser, Val, Trp, or Tyr;

t}fg amino acid of position 252 with Phe, Tip, or Tyr;

&f’

%:;,ﬂ\
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the amino acid of position 254 with Thr; /

the amino acid of position 255 with Gly;
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, Q;fé\/ak

the amino acid of position 258 with His;
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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;

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, Gl

Arg, Ser, Val, Trp, or Tyr; (
the amino acid of position 308 with Ala, Phe, lle, Leu Met, Pro, Gin, or Thr;
the amino acid of position 309 with Ala, Asp, Glu Pro, or Arg;

the amino acid of position 311 with Ala, st@r le;

the amino acid of pdsition 312 with Ala m‘st

the amino acid of position 314 with Lys Q‘i: Arg;

the amino acid of position 315 with ALaAsp or His;

the amino acid of position 317 with{f‘fia;

the amino acid of position 332 wifﬂﬁr Val;

the amino acid of position 334 ‘y;ijith Leu;

the amino acid of position 3@@/writh His;

the amino acid of position/}"if"é with Ala;

the amino acid of positit/;f’i( 380 with Ala;

the amino acid of pos}ﬁbn 382 with Ala;

the amino acid of pJgigition. 384 with Ala;

the amino acid o1§»§§osi£ion 385 with Asp or His;

the amino aci@ix’;[f position 386 with Pro;

the amino dc/; of position 387 with Glu:

the aminoﬁi:id of position 389 with Ala or Ser;

the amino acid of position 424 with Ala;

the a}aﬁno acid of position 428 with Ala, Asp, Phe, Gly, His, lle, Lys, Leu, Asn, Pro, Gln, Ser, Thr.
4 \/a;;f’ﬁ";n or Tyr;
/

e amino acid of position 433 with Lys;

y/His, Ile, Lys, Leu, Met, Asn, Pro, Gln,
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range is lower than the antigen-binding activit
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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 ammo dcnd% are

indicated by EU numbering.

CUIUITGIE

concentration.

24. The method of claim 23, wherein the antigen-binding domain is'an antigen-binding domain
whose antigen-binding activity varies in a way that the antigen-binding activity at a low calcium

concentration 18 lower than the antigen-binding activity at a hi gh 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 varies depending on pH.

26. The method of ¢claim 25, wherein the antigen- bmdmc domain 1s an antigen-binding domain

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

‘in a neutral pH range.

27. The method of any one of claims 20 1026, wherein the antigen-binding domain is an

antibody variable region.

$ 20 to 27, wherein the antigen-binding molecule 1s an

28. The method of any one of clai

antibody.

29, An antigen-binding moledule comprising an antigen-binding domain whose antigen-binding

activity varies depending ob jon concentration and an Fe region that has FcRn-binding activity in

a neutral pH range, wh rein the Fe region comprises one or more amino acids selected from:
Ala at amino acid posmon 234;
Ala, Lys, or Arg at /ammo acid posttion 235;

Arg at amino acl ‘pmz*czon 236

Arg at amino d position 238;

id position 239;
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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 mo;;ﬁéfémino acids
setected-froms
Lys or Arg at amino acid position 237;
Lys at amino acid position 238;
Arg at amino acid position 239; and
10 Lysor Arg at amuno acid position 329; wherein the amino acidsﬁ?e indicated by EU numbering.
31. An antigen-binding molecule comprising an antigembipﬁing domain whose antigen-binding
activity varies depending on 1on concentration and an Fggf%:gion in which one of the two
polypeptides constituting the Fc region has F cRn»bin@i’i;g activity in a neutral pH range and the
15 other does not have FcRn-binding activity in a neutgéii pH range.
32. The antigen-binding molecule of any one of claims 29 to 31, wherein the Fc region
comprises one or more amino acids that are ci fferent from amino acids of a native Fe region at
any of amino acid positions 237, 248, 250,’23? 254,255,256, 257, 258, 265, 286, 289, 297, 303,
20 305,307, 308, 309, 311, 312, 314, 31 3,/\{517_, 332,334, 360, 376, 380, 382, 384, 385, 386, 387,
389, 424 428 433, 434, and 436 ind:ig;;"éwd by EU numbering in the amino acid sequence of one
of the two polypeptides oonstitutin}g"ﬁfixe Fe region.
33. The antigen-binding nmieqﬁ%e of claim 32, which comprises a combination of one or more
25 amino acids of said Fe regio; fof:
Met at amino acid positiogf 237,
lle at amino acid posmo'é 248,
Ala, Phe, Ile, Met, Gln Ser, Val, Trp, or Tyr at amino acid position 250;
Phe, Trp, or Tyr at, ammo acid position 252,
30 Thrat amino au@[;posztzon 254;
Glu at ammo(amd position 255;
His at amino acid position 258;
35 Ala { ‘amino acid position 2635;
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His at amino acid position 289;
Ala at amino actd position 297,
Ala at amino acid position 303;

Ala at amino acid position 305;

5 Ala, Asp, Phe, Gly, His, lle, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Val, Trp or Tyr at amino
- acid position. 207 .. SR SPOUE——

Ala, Phe, Hle, Leu, Met, Pro, Gln, or Thr at amino acid position 308; /
Ala, Asp, Glu, Pro, or Arg at amino acid position 309;
Ala, His, or lle 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 3135;
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 385
Pro at amino acid position 386; \
Glu at amino acid position 387;,
Ala or Ser at amino acid pomtmn 389;

25 Ala at amino acid position 424,
Ala, Asp, Phe, Gly, His, | (, Lys, Leu, Asn, Pro, Gln, Ser, Thr, Val, Trp, or Tyr at amino acid
position 428;
Lys at amino acid position 433;
Ala, Phe, His, Sery frp,, or Tyr at amino acid position 434; and

30 . Thr, or Val at amino acid position 436; wherein the amino acids are indicated

ted
h

His, He, Leu, Ph
by EU numbefing

34. The antigen-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

calcium ion concentration.
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35. The antigen-binding molecule of claim 34, wherein the antigen-binding domain is a

antigen-binding domain 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 high

calcium concentration.
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domain is an antigen-binding domain whose antigen-binding activity varjes depending on pH.

&
i

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

antigen-binding domain whose antigen-binding activity varies in g way that the antigen-binding

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

38. The antigen-binding molecule of any one of claims 29 16 37, wherein the antigen-binding

domain is an antibody variable region.

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

molecule is an antibody.
40. A polynucleotide encoding the antigen-binding molecule of any one of claims 29 to 39.
41. A vector which is operably hinked to ¢

¢ polynucleotide of claim 40.

of claim 41.

42. A cell introduced with the vecto

43. A method for producing the antigen-binding molecule of any one of claims 29 to 39, which
comprises the step of collecting the antigen-binding molecule from a culture of the cell of claim

42.

44. A pharmaceutical composition which comprises as an active ingredient the antigen-binding
molecule of any one6f claims 29 1o 39 or an antigen-binding molecule obtained by the

production method of claim 43.




