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Summary 
[Problems to be Solved by the fevefttkmdisclosure] 

The present ieveatieBdisclosure was achieved in view of the above circumstances. An 
objective of the present raveatieadisclosure is to provide pharmaceutical compositions comprising as 
an active ingredient an antigen-binding molecule that induces an immune response in subjects 
affected with cancer or infected with foreign biological species when administered to these subjects, 
or therapeutic methods that use the pharmaceutical compositions. Another objective is to provide 
pharmaceutical compositions comprising as an active ingredient an antigen-binding molecule that 
induces the above-mentioned immune response and also has cytotoxicity (cytotoxic activity) or 
antiproliferative action (cell proliferation inhibitory activity) against cancer cells or infecting foreign 
biological species, or therapeutic methods that use the pharmaceutical compositions. 

[Means for Solving the Problems] 
The present inventors have discovered that in living organisms that have received an 

antigen-binding molecule containing an antigen-binding domain whose binding activity against an 
antigen changes depending on ion concentration conditions and containing an FcRn-binding domain 
having FcRn-binding activity under a neutral pH range, immune responses to the antigen are induced. 
Furthermore, the present inventors have discovered that in living organisms that have received an 
antigen-binding molecule containing an antigen-binding domain whose antigen-binding activity 
changes depending on ion concentration conditions and an FcRn-binding domain having 
FcRn-binding activity under a neutral pH range, immune responses to the antigen are induced, and 
the antigen-binding molecule can also have cytotoxicity or antiproliferative effect against cancer 
cells, foreign biological species, or the like that express the antigen to which the antigen-binding 
molecule binds. Based on these findings, the present inventors have elucidated that the 
antigen-binding molecules of the present eadisclosure are useful 
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as pharmaceutical compositions for inducing an immune response in a subject infected with a 
foreign biological species or affected with cancer when administered to the subject. The 
present inventors have also elucidated that the antigen-binding molecules of the present 
jayeatieft-disclosure are useful as pharmaceutical compositions that, when administered to a 
subject infected with a foreign biological species or affected with cancer, induce an immune 
response in the subject and also have cytotoxicity or antiproliferative effect against the cancer 
cells and foreign biological species. Methods for producing these pharmaceutical compositions 
have also been discovered. 
In one aspect, there is provided a method for producing a pharmaceutical composition, which 
induces an immune response, which comprises the steps of: 
(a) determining the antigen-binding activity of an antigen-binding domain under a high calcium 

ion concentration condition.; 
fb) determining the antigen-binding activity of the antigen-binding domain under a lo w calci um 

ion concentration condition: 
fc) selecting the antigen-binding domain whose antigen-binding activity determined in (a) is 

M gher than that determined in fb): 
fd) linking a polynucleotide encoding the antigen-binding domain selected in (c) to a 

polynucleotide encoding an FcRn-binding domain having FcRn-binding activity in a neutral pH 
range; 

(e) culturing a cell into which a vector to which the polynucleotide obtained in fd) is operably 
linked has been, introduced: and 

ffl collecting an anti.gen-bindi.ng molecule from culture fluid of the cell cultured, in (e). 

In. one aspect, there is provided a .method for producing a pharmaceutical composition which, 
induces an immune response, which comprises the steps of: 

(a) determining the cmti.gen-bin.ding activity of an antibody under a high calcium ion 
concent rati on condition: 

fb) determining the antigen-binding activity of the antibody under a low calcium ion 
concentration condition: 

fc) selecting the antibody whose antigen-binding activity determined in (a) is higher than, that 
determined in fh); 

fd) linking a polynucleotide encoding the antigen-binding domain, of the antibody selected in 
(e) to a polynucleotide encoding an FcRn-binding domain having FcRn-binding activity in a 
neutral pH range: 

fe) culturing a. cell into which a vector to which the polynucleotide obtained in fd) is operably 
linked has been introduced: and 
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ff) collecting an antigen-binding molecule from culture fluid of the cell cultured in fe). 

In one aspect, there is provided a method for producing an antigen-binding molecule, which 
comprises the steps of: 

(a) determining the antigen-binding activity of an antigen-binding domain in a neutral pH 
range; 

fb) determining the anti gen-binding activity of the antigen-binding domain in an acidic pH 
range; 

fc) selecting the antigen-binding domain whose antigen-binding activity determined in fa) is 
higher than that determined in fb); 

fd) linking a polynucleotide encoding the antigen-binding domain, selected in fc) to a 
polynucleotide encoding an FcRn-binding domain having FcRn-binding activity in. a neutral pH 
range; 
fe) culturing a cell into which a vector to which the polynucleotide obtained, in fd) is operably 

linked has been introduced; and 
ff) collecting an antigen.-bin.ding molecule from culture fluid of the cell cultured in fe). 

In one aspect, there is provided a method for producing an antigen-binding molecule, which 
comprises the steps of: 
fa) determining the antigen-binding activity of an antibody in a neutral pH range; 
fb) determining the antigen-binding activity of the antibody in an acidic pH range; 
fc) selecting the antibody whose antigen-binding activity determined in fa) is higher than that 

determined, in fb); 
fd) linking a polynucleotide encoding the antigen-binding domain of the antibody selected in 

fc) to a polvnucleotide encoding an FcRn-binding domain having FcRn-binding activity in a 
neutral. pH range: 
fe) culturing a cell into which a vector to which the polynucleotide obtained in fd) is operably 

linked has been introduced; and 
ff) collecting an antigen-binding molecule from culture fluid of the cell cultured in fe). 

More specifically, the present iiwentieadisctosure provides [1] to [47] below: 
[1] a pharmaceutical composition that induces an immune response to an antigen, which 
comprises as an active ingredient an antigen-binding molecule, wherein the antigen-binding 
molecule comprises an antigen-binding domain whose binding activity to the antigen changes 

35 depending on an ion concentration condition and comprises an FcRn-binding domain having 
binding activity to FcRn in a neutral pH range; 
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[2] the pharmaceutical composition of [1], wherein the ion concentration is a calcium ion 
concentration; 
[3] the pharmaceutical composition of [2], wherein the antigen-binding domain is an 
antigen-binding domain whose antigen-binding activity is higher under a high calcium ion 
concentration condition than under a low calcium ion concentration condition; 
[4] the pharmaceutical composition of [1], wherein the ion concentration condition is a pH 
condition; 
[5] the pharmaceutical composition of [4], wherein the antigen-binding domain is an 
antigen-binding domain whose antigen-binding activity is higher in a neutral pH range than 
under an acidic pH range; 
[6] the pharmaceutical composition of any one of [1] to [5], wherein the antigen-binding 
molecule has neutralizing activity against the antigen; 
[7] the pharmaceutical composition of any one of [1] to [6], wherein the antigen-binding 
molecule has cytotoxic activity against a cell expressing the antigen; 
[8] the pharmaceutical composition of any one of [1] to [7], wherein the FcRn-binding domain 
comprises an antibody Fc region; 
[9] the pharmaceutical composition of [8], wherein the Fc region is an Fc region in which at least 
one or more amino acids selected from the group consisting of amino acids at positions 257, 308, 
428, and 434 according to EU numbering in the Fc region are different from amino acids at 
corresponding positions in a naturally-occurring Fc region; 
[10] the pharmaceutical composition of [8] or [9], wherein the Fc region comprises at least one 
or more amino acids selected from the group consisting of; 
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Glu at amino acid position 385; 
Thr at amino acid position 392; 
Leu at amino acid position 396; 
Lys at amino acid position 421; 

5 Asn at amino acid position 427; 
either Phe or Leu at amino acid position 428; 
Met at amino acid position 429; 
Trp at amino acid position 434; 
lie at amino acid position 436; and 

10 any one of Gly, His, lie, Leu, and Tyr at amino acid position 440; 
according to EU numbering in the Fc region; 
[46] the method of any one of [43] to [45], wherein the naturally-occurring Fc region is an Fc 
region of any one of human IgGl, human IgG2, human IgG3, and human IgG4 in which the 
sugar chain attached at position 297 according to EU numbering is a fucose-containing sugar 

15 chain; 
[47] the method of any one of [43] to [46], wherein the Fc region is modified so that the 
percentage of the Fc region to which a fucose-deficient sugar chain is attached, or bisecting 
A"-acetyl glucosamine is added, at position 297 according to EU numbering in the Fc region, will 
become higher. 

20 
[Effects of the feyeatieadisclosnre] 

The present iweffttettdisclosure provides pharmaceutical compositions comprising an 
antigen-binding molecule that, when administered to a living organism, can not only exhibit 
pharmacological actions on a target antigen but also induce an immune response to the target 

25 antigen, which was not possible with conventional antibodies, and provides methods for 
manufacturing them. This enables effective treatment of cancer and infectious diseases by 
induction of immune response to a target antigen while having binding activity to the target 
antigen and having cytotoxicity and antiproliferative activity against target cells, which was not 
possible with conventional vaccines. 

30 
Brief Description of the Drawings 

Fig. 1 shows changes in the concentration of soluble human IL-6 receptor in mice 
plasma for the anti-mouse CD4 antibody administration group and the non-administration group 
in a soluble human IL-6 receptor steady-state model. The horizontal axis shows the number of 

35 days from anti-mouse CD4 antibody administration, and the vertical axis shows the plasma 
concentration of soluble human IL-6 receptor. 
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CLAIMS 

1. A method for producing a pharmaceutical composition which induces an immune response, 
which comprises the steps of: 

5 (a) determining the antigen-binding activity of an antigen-binding domain under a high calcium 
ion concentration condition; 

(b) determining the antigen-binding activity of the antigen-binding domain under a low calcium 
ion concentration condition; 

(c) selecting the antigen-binding domain whose antigen-binding activity determined in (a) is 
10 higher than that determined in (b); 

(d) linking a polynucleotide encoding the antigen-binding domain selected in (c) to a 
polynucleotide encoding an FcRn-binding domain having FcRn-binding activity in a neutral pH 
range; 

(e) culturing a cell into which a vector to which the polynucleotide obtained in (d) is operably 
15 linked has been introduced; and 

(f) collecting an antigen-binding molecule from culture fluid of the cell cultured in (e). 

2. A method for producing a pharmaceutical composition which induces an immune response, 
which comprises the steps of: 

20 (a) determining the antigen-binding activity of an antibody under a high calcium ion 
concentration condition; 

(b) determining the antigen-binding activity of the antibody under a low calcium ion 
concentration condition; 

(c) selecting the antibody whose antigen-binding activity determined in (a) is higher than that 
25 determined in (b); 

(d) linking a polynucleotide encoding the antigen-binding domain of the antibody selected in 
(c) to a polynucleotide encoding an FcRn-binding domain having FcRn-binding activity in a 
neutral pH range; 

(e) culturing a cell into which a vector to which the polynucleotide obtained in (d) is operably 
30 linked has been introduced; and 

(f) collecting an antigen-binding molecule from culture fluid of the cell cultured in (e). 

3. A method for producing an antigen-binding molecule, which comprises the steps of: 
(a) determining the antigen-binding activity of an antigen-binding domain in a neutral pH 

35 range; 
(b) determining the antigen-binding activity of the antigen-binding domain in an acidic pH 
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range; 
(c) selecting the antigen-binding domain whose antigen-binding activity determined in (a) is 

higher than that determined in (b); 
(d) linking a polynucleotide encoding the antigen-binding domain selected in (c) to a 

5 polynucleotide encoding an FcRn-binding domain having FcRn-binding activity in a neutral pH 
range; 
(e) culturing a cell into which a vector to which the polynucleotide obtained in (d) is operably 

linked has been introduced; and 
(f) collecting an antigen-binding molecule from culture fluid of the cell cultured in (e). 

10 
4. A method for producing an antigen-binding molecule, which comprises the steps of: 

(a) determining the antigen-binding activity of an antibody in a neutral pH range; 
(b) determining the antigen-binding activity of the antibody in an acidic pH range; 
(c) selecting the antibody whose antigen-binding activity determined in (a) is higher than that 

15 determined in (b); 
(d) linking a polynucleotide encoding the antigen-binding domain of the antibody selected in 

(c) to a polynucleotide encoding an FcRn-binding domain having FcRn-binding activity in a 
neutral pH range; 
(e) culturing a cell into which a vector to which the polynucleotide obtained in (d) is operably 

20 linked has been introduced; and 
(f) collecting an antigen-binding molecule from culture fluid of the cell cultured in (e). 

5. The method of any one of claims 1 to 4, wherein the antigen-binding molecule has 
neutralizing activity against the antigen. 

25 
6. The method of any one of claims 1 to 5, wherein the antigen-binding molecule has cytotoxic 
activity against a cell expressing the antigen. 

7. The method of any one of claims 1 to 6, wherein the FcRn-binding domain comprises an 
30 antibody Fc region. 

8. The method of claim 7, wherein the Fc region is an Fc region in which at least one or more 
amino acids selected from the group consisting of amino acids at positions 257, 308, 428, and 
434 according to EU numbering in the Fc region are different from amino acids at corresponding 

35 positions in a naturally-occurring Fc region. 
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9. The method of claim 7 or 8, wherein the Fc region comprises at least one or more amino 
acids selected from the group consisting of: 
Ala at amino acid position 257; 
Pro at amino acid position 308; 

5 Leu at amino acid position 428; and 
Tyr at amino acid position 434, 
according to EU numbering in the Fc region. 

10. The method of any one of claims 7 to 9, wherein the Fey receptor-binding activity of the Fc 
10 region is higher than that of a naturally-occurring human IgG Fc region in which the sugar chain 

attached at position 297 according to EU numbering is a fucose-containing sugar chain. 

11. The method of claim 10, wherein the Fey receptor is FcyRIa, FcyRIIa(R), FcyRIIa(H), 
FcyRIIb, FcyRIIIa(V), or FcyRIIIa(F). 

15 
12. The method of claim 10 or 11, wherein the Fc region comprises at least one or more amino 
acids selected from the group consisting of: 
either Lys or Tyr at amino acid position 221; 
any one of Phe, Trp, Glu, and Tyr at amino acid position 222; 

20 any one of Phe, Trp, Glu, and Lys at amino acid position 223; 
any one of Phe, Trp, Glu, and Tyr at amino acid position 224; 
any one of Glu, Lys, and Trp at amino acid position 225; 
any one of Glu, Gly, Lys, and Tyr at amino acid position 227; 
any one of Glu, Gly, Lys, and Tyr at amino acid position 228; 

25 any one of Ala, Glu, Gly, and Tyr at amino acid position 230; 
any one of Glu, Gly, Lys, Pro, and Tyr at amino acid position 231; 
any one of Glu, Gly, Lys, and Tyr at amino acid position 232; 
any one of Ala, Asp, Phe, Gly, His, He, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, Val, Trp, and Tyr 
at amino acid position 233; 

30 any one of Ala, Asp, Glu, Phe, Gly, His, He, Lys, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Trp, and 
Tyr at amino acid position 234; 
any one of Ala, Asp, Glu, Phe, Gly, His, lie, Lys, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Trp, and 
Tyr at amino acid position 235; 
any one of Ala, Asp, Glu, Phe, His, lie, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Trp, and 

35 Tyr at amino acid position 236; 
any one of Asp, Glu, Phe, His, lie, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Trp, and Tyr 
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at amino acid position 237; 
any one of Asp, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, Val, Trp, and Tyr 
at amino acid position 238; 
any one of Asp, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Gin, Arg, Thr, Val, Trp, and Tyr 

5 at amino acid position 239; 
any one of Ala, lie, Met, and Thr at amino acid position 240; 
any one of Asp, Glu, Leu, Arg, Trp, and Tyr at amino acid position 241; 
any one of Leu, Glu, Leu, Gin, Arg, Trp, and Tyr at amino acid position 243; 
His at amino acid position 244; 

10 Ala at amino acid position 245; 
any one of Asp, Glu, His, and Tyr at amino acid position 246; 
any one of Ala, Phe, Gly, His, He, Leu, Met, Thr, Val, and Tyr at amino acid position 247; 
any one of Glu, His, Gin, and Tyr at amino acid position 249; 
either Glu or Gin at amino acid position 250; 

15 Phe at amino acid position 251; 
any one of Phe, Met, and Tyr at amino acid position 254; 
any one of Glu, Leu, and Tyr at amino acid position 255; 
any one of Ala, Met, and Pro at amino acid position 256; 
any one of Asp, Glu, His, Ser, and Tyr at amino acid position 258; 

20 any one of Asp, Glu, His, and Tyr at amino acid position 260; 
any one of Ala, Glu, Phe, He, and Thr at amino acid position 262; 
any one of Ala, He, Met, and Thr at amino acid position 263; 
any one of Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Trp, and Tyr 
at amino acid position 264; 

25 any one of Ala, Leu, Phe, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Val, Trp, 
and Tyr at amino acid position 265; 
any one of Ala, lie, Met, and Thr at amino acid position 266; 
any one of Asp, Glu, Phe, His, He, Lys, Leu, Met, Asn, Pro, Gin, Arg, Thr, Val, Trp, and Tyr at 
amino acid position 267; 

30 any one of Asp, Glu, Phe, Gly, He, Lys, Leu, Met, Pro, Gin, Arg, Thr, Val, and Trp at amino acid 
position 268; 
any one of Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino 
acid position 269; 
any one of Glu, Phe, Gly, His, He, Leu, Met, Pro, Gin, Arg, Ser, Thr, Trp, and Tyr at amino acid 

35 position 270; 
any one of Ala, Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, Val, Trp, and 
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Tyr at amino acid position 271; 
any one of Asp, Phe, Gly, His, lie, Lys, Leu, Met, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino 
acid position 272; 
either Phe or He at amino acid position 273; 

5 any one of Asp, Glu, Phe, Gly, His, He, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at 
amino acid position 274; 
either Leu or Trp at amino acid position 275; 
any one of Asp, Glu, Phe, Gly, His, He, Leu, Met, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino 
acid position 276; 

10 any one of Asp, Glu, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, and Trp at 
amino acid position 278; 
Ala at amino acid position 279; 
any one of Ala, Gly, His, Lys, Leu, Pro, Gin, Trp, and Tyr at amino acid position 280; 
any one of Asp, Lys, Pro, and Tyr at amino acid position 281; 

15 any one of Glu, Gly, Lys, Pro, and Tyr at amino acid position 282; 
any one of Ala, Gly, His, He, Lys, Leu, Met, Pro, Arg, and Tyr at amino acid position 283; 
any one of Asp, Glu, Leu, Asn, Thr, and Tyr at amino acid position 284; 
any one of Asp, Glu, Lys, Gin, Trp, and Tyr at amino acid position 285; 
any one of Glu, Gly, Pro, and Tyr at amino acid position 286; 

20 any one of Asn, Asp, Glu, and Tyr at amino acid position 288; 
any one of Asp, Gly, His, Leu, Asn, Ser, Thr, Trp, and Tyr at amino acid position 290; 
any one of Asp, Glu, Gly, His, He, Gin, and Thr at amino acid position 291; 
any one of Ala, Asp, Glu, Pro, Thr, and Tyr at amino acid position 292; 
any one of Phe, Gly, His, lie, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino acid 

25 position 293; 
any one of Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino 
acid position 294; 
any one of Asp, Glu, Phe, Gly, His, He, Lys, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at 
amino acid position 295; 

30 any one of Ala, Asp, Glu, Gly, His, lie, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, and Val at amino 
acid position 296; 
any one of Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Pro, Gin, Arg, Ser, Thr, Val, Trp, and Tyr 
at amino acid position 297; 
any one of Ala, Asp, Glu, Phe, His, He, Lys, Met, Asn, Gin, Arg, Thr, Val, Trp, and Tyr at amino 

35 acid position 298; 
any one of Ala, Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Val, Trp, and 
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Tyr at amino acid position 299; 
any one of Ala, Asp, Glu, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, and Trp 
at amino acid position 300; 
any one of Asp, Glu, His, and Tyr at amino acid position 301; 

5 He at amino acid position 302; 
any one of Asp, Gly, and Tyr at amino acid position 303; 
any one of Asp, His, Leu, Asn, and Thr at amino acid position 304; 
any one of Glu, lie, Thr, and Tyr at amino acid position 305; 
any one of Ala, Asp, Asn, Thr, Val, and Tyr at amino acid position 311; 

10 Phe at amino acid position 313; 
Leu at amino acid position 315; 
either Glu or Gin at amino acid position 317; 
any one of His, Leu, Asn, Pro, Gin, Arg, Thr, Val, and Tyr at amino acid position 318; 
any one of Asp, Phe, Gly, His, He, Leu, Asn, Pro, Ser, Thr, Val, Trp, and Tyr at amino acid 

15 position 320; 
any one of Ala, Asp, Phe, Gly, His, He, Pro, Ser, Thr, Val, Trp, and Tyr at amino acid position 
322; 
He at amino acid position 323; 
any one of Asp, Phe, Gly, His, He, Leu, Met, Pro, Arg, Thr, Val, Trp, and Tyr at amino acid 

20 position 324; 
any one of Ala, Asp, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Pro, Gin, Arg, Ser, Thr, Val, Trp, and 
Tyr at amino acid position 325; 
any one of Ala, Asp, Glu, Gly, lie, Leu, Met, Asn, Pro, Gin, Ser, Thr, Val, Trp, and Tyr at amino 
acid position 326; 

25 any one of Ala, Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, Arg, Thr, Val, Trp, and Tyr 
at amino acid position 327; 
any one of Ala, Asp, Glu, Phe, Gly, His, He, Lys, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Trp, and 
Tyr at amino acid position 328; 
any one of Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, Val, Trp, and Tyr 

30 at amino acid position 329; 
any one of Cys, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr 
at amino acid position 330; 
any one of Asp, Phe, His, He, Leu, Met, Gin, Arg, Thr, Val, Trp, and Tyr at amino acid position 
331; 

35 any one of Ala, Asp, Glu, Phe, Gly, His, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Trp, 
and Tyr at amino acid position 332; 
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any one of Ala, Asp, Glu, Phe, Gly, His, lie, Leu, Met, Pro, Ser, Thr, Val, and Tyr at amino acid 
position 333; 
any one of Ala, Glu, Phe, lie, Leu, Pro, and Thr at amino acid position 334; 
any one of Asp, Phe, Gly, His, He, Leu, Met, Asn, Pro, Arg, Ser, Val, Trp, and Tyr at amino acid 

5 position 335; 
any one of Glu, Lys, and Tyr at amino acid position 336; 
any one of Glu, His, and Asn at amino acid position 337; 
any one of Asp, Phe, Gly, He, Lys, Met, Asn, Gin, Arg, Ser, and Thr at amino acid position 339; 
either Ala or Val at amino acid position 376; 

10 either Gly or Lys at amino acid position 377; 
Asp at amino acid position 378; 
Asn at amino acid position 379; 
any one of Ala, Asn, and Ser at amino acid position 380; 
either Ala or lie at amino acid position 382; 

15 Glu at amino acid position 385; 
Thr at amino acid position 392; 
Leu at amino acid position 396; 
Lys at amino acid position 421; 
Asn at amino acid position 427; 

20 either Phe or Leu at amino acid position 428; 
Met at amino acid position 429; 
Trp at amino acid position 434; 
He at amino acid position 436; and 
any one of Gly, His, lie, Leu, and Tyr at amino acid position 440; 

25 according to EU numbering in the Fc region. 

13. The method of any one of claims 10 to 12, wherein the naturally-occurring Fc region is an 
Fc region of any one of human IgGl, human IgG2, human IgG3, and human IgG4 in which the 
sugar chain attached at position 297 according to EU numbering is a fucose-containing sugar 

30 chain. 

14. The method of any one of claims 10 to 13, wherein the Fc region is modified so that the 
percentage of the Fc region to which a fucose-deficicnt sugar chain is attached, or bisecting 
A"-acetyl gl ucosam in e is added, at position 297 according to EU numbering in the Fc region, will 

35 become higher. 
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CLAIMS / 

1. A pharmaceutical composition that induces an immune response to an antigen, which/ 
comprises as an active ingredient an antigen-binding molecule, wherein the antigen-^binding 

5 molecule comprises an antigen-binding domain whose binding activity to the.antigenxhanges 
depending on an ion concentration condition and comprises an FcRn-binding domain having 
binding activity to FcRn in a neutral pH range. / 

2. The pharmaceutical composition of claim 1, wherein the ion concentration is a calcium ion 
10 concentration. / 

3. The pharmaceutical composition of claim 2, wherein the antisen-binding domain is an 
antigen-binding d.omakt whose antigen-binding activity is higher under a high calcium ion 
concentration condition than under a low calcium ion concentration condition. 

15 ' / 
4. The pEtrfnfficetttical composition' of claim 1, wherein the ion concentration condition is a pH 
condition. / 

5. The pharmaceutical composition of claim A/ wherein the antigen-binding domain is an 
20' antigen-binding domain whose antigen-binding activity is higher in a neutral pH range than 

under an acidic pH range, / 

6. The pharmaceutical composition/of any one of claims 1 to 5, wherein the antigen-binding 
molecule has neutralizing activity/gainst the antigen. 

25 / 
7. The pharmaceutical composition of any one of claims 1 to 6, wherein the antigen-binding 
molecule has cytotoxic activity against a cell expressing the antigen. 

8. The pharmaceutical composition of any one of claims 1 to 1, wherein the FcRn-binding 
30 domain comprises in antibody Fc region. 

9. The pharmaceutical composition of claim 8, wherein the Fc region is an. Fc region in which 
at least ons/or more amino acids selected from the group consisting«of amino acids at positions 
257, 308\ 428, and 434 according to EU numbering in the Fc region are different from amino 

35 acids/at corresponding positions in a naturally-occurring Fc region. 
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10. The pharmaceutical composition of claim 8- or 9, wherein the Fc region comprises at least 
one or more amino acids selected from the group consisting of: / 
Ala at amino acid position 257; / 
Pro at amino acid position 308; / 

5 Leu at amino acid position 428; and / 
Tyr at amino acid position 434, / 
according to EU numbering in the Fc region. / 

11. The pharmaceutical composition of any one of claims 8 to 10, wherein the Fey 
10 receptor-binding activity of the Fc region is higher than that of a nattmlly-occurring human IgG 

Fc region in which the sugar chain attached at position 297 according to EU numbering is a 
focose-containing sugar chain. / 

12. The pharmaceutical composition of claim 11, whereii/the Fey receptor is FcyRIa, 
15 FcyRIIa(R), FcyRIIa(H), FcyRIIb, FcyRiIIa(V), or FcyRffia(F). 

13. The pharmaceutical composition of claim 1 Lor 12, wherein the Fc region is an Fc region in 
which at least one or more amino acids selectecLfrom the group consisting of amino acids at 
positions 221, 222, 223,224, 225, 227, 228, 230, 231,232, 233, 234,235, 236,237,238, 239, 

20 240, 241,243, 244, 245, 246, 247, 249, 250; 251, 254, 255, 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, 29^296, 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, 3ljft 380, 382, 385, 392, 396, 421, 427, 428, 429, 434,436, and 

25 440 according to EU numbering in the Fc region are different from amino acids at corresponding 
positions in a naturally-occwring Fc region. 

14. The pharmaceutical composition of any one of claims 11 to 13, wherein the Fc region 
. comprises at least one or more amino acids selected from the group consisting of: 

3 0 either Lys or Tymt amino acid position 221; 
any one of Ph& Trp, Glu, and Tyr at amino acid position 222; 
any one ofThe, Trp, Glu, and Lys at amino acid position 223; 
any one eft Phe, Trp, Glu, and Tyr at amino acid position 224; 
any one of Glu, Lys, and Trp at amino acid position 225; 

35 anyone of Glu, Gly, Lys, and Tyr at amino acid position 227; 
any one of Glu, Gly, Lys, and Tyr at amino acid position 228; 
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any one .of Ala, Glu, Gly, and Tyr at amino acid position 230; / 
any one of Glu, Gly, Lys, . Pro, arid Tyr at amino acid position 231; / 
any one of Glu, Gly, Lys, and Tyr at amino acid position 232; / 
any one of Ala, Asp,. Phe, Gly, His, He, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, Val, T>p, and Tyr 

5 at amino acid position 233; / 
any one of Ala, Asp, Glu, Phe, Gly, His, He, Lys, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Trp, and 
Tyr at amino acid position 234; / 
any one of Ala, Asp, Glu, Phe, Gly, His, lie, Lys, Met, Asn, Pro, Gin, ArgJSer, Thr, Val, Trp, and 
Tyr at amino acid position 235; / 

10 any one of Ala, Asp, Glu, Phe, His, lie, Lys, Leu, Met, Asn, Pro, Gln/Arg, Ser, Thr, Val, Trp, and 
Tyr at amino acid position 236; / 
any one of Asp, Glu, Phe, His, He, Lys, Leu, Met, Asn, Pro, Ghj^Arg, Ser, Thr, Val, Trp, and Tyr 
at amino acid position 237; / 
any one of Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn,. Gin, Arg, Ser, Thr, Val, Trp, and Tyr 

15 at amino acid position 238; / 
any one of Asp, Glu, Phe, Gly, His, He, Lys, Leu, MK, Asn, Pro, Gin, Arg, Thr, Val, Trp, and Tyr 
at amino acid position 239; / 
any one of Ala, lie, Met, and Thr at amino acid/position 240; 
any one of Asp, Glu, Leu, Arg, Trp, and Tyr/at amino acid position 241; 

20 any one of Leu, Glu, Leu, Gin, Arg, Trp, and Tyr at amino acid position 243; 
His at amino acid position 244; / 
Ala. at amino acid position 245; / 
any one of Asp, Glu, His, and Twat amino acid position 246; 
any one of Ala, Phe, Gly, His,Iie, Leu, Met, Thr, Val, and Tyr at amino acid position 247; 

25 any one of Glu, His, Gin, ana Tyr at amino acid position 249; 
either Glu or Gin at amino acid position 250; 
Phe at amino acid position 251; 
any one of Phe, Met, and Tyr at amino acid position 254; 
any one of Glu, Keu, and Tyr at amino acid position 255; 

30 any one of AM Met, and Pro at amino acid position 256; 
any one ofAsp, Glu, His, Ser, and Tyr at amino acid position 258; 
any one/of Asp, Glu, His, and Tyr at amino acid position 260; 
any one of Ala, Glu, Phe, lie, and Thr at amino acid position 262; 
anjone of Ala, lie, Met, and Thr at amino acid position 263; 

35 miy one of Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, Gku Arg, Ser, Thr, Trp, and Tyr 
/ at amino acid position 264; 
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any one of Ala, Leu, Phe, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Valytrp, 
. and Tyr at amino acid position -265; / 
any one of Ala, lie, Met, and Thr at amino acid position 266; / 
any one of Asp, Glu, Phe, His, lie, Lys, Leu, Met, Asn, Pro, Gin, Arg, Thr, Val, Trp,^fnd Tyr at 

5- amino acid position 267; / 
any one of Asp, Glu, Phe, Gly, lie, Lys, Leu, Met, Pro, Gin, Arg, Thr, Val, and Trg at amino acid 
position 268; / 
any one ofPhe, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Irp, and Tyr at amino 
acid position 269; / 

10 any one of Glu, Phe, Gly, His, He. Leu, Met, Pro, Gin, Arg, Ser, ThryTrp, and Tyr at amino acid 
position 270; / 
any one of Ala, Asp, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Asm, Gin, Arg, Ser, Thr, Val, Trp, and 
Tyr at amino acid position 271; / 
any one of Asp, Phe, Gly, His, lie, Lys, Leu, Met, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino 

15 acid position 272; / 
either Phe or lie at amino acid position 273; / 
any one of Asp, Glu, Phe, Gly, His, De, Leu, MeyAsn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at 
amino acid, position 274; / 
either Leu or Trp at amino acid position 215/ 

20 any one of Asp. Glu, Phe, Gly, His, He, Lpi, Met, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino 
acid position 276; / 
any one of Asp, Glu, Gly, His, He, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, and Trp at 
amino acid position 278; / 
Ala at amino acid position 219/ 

25 any one of Ala, Gly, His, Ly$,Leu, Pro, Gin, Trp, and Tyr at amino acid position 280; 
any one of Asp, Lys, Proband Tyr at amino acid position 281; 
any one of Glu, Gly, Lp, Pro, and Tyr at amino acid position 282; 
any one of Ala, Ghyllis. He, Lys, Leu, Met, Pro, Arg, and Tyr at amino acid position 283; 
any one of Asp, Cm, Leu, Asn, Thr, and Tyr at amino acid position 284; 

30 any one of Asp; Glu, Lys, Gin, Trp, and Tyr at amino acid position 285; 
any one of Glu, Gly, Pro, and Tyr at amino acid position 286; 
any one of Asn, Asp, Glu, and Tyr at amino acid position 288; 
any one of Asp, Gly, His, Leu, Asn, Ser, Thr, Trp, and Tyr at amino acid position 290; 
anyone of Asp, Glu, Gly, His, He, Gin, and Thr at amino acid position 291; 

35 ajiy one of Ala, Asp, Glu, Pro, Thr, and Tyr at amino acid position 292; 
/any one of Phe, Gly, His, He, Leu, Met, Asn, Pro, Arg, Ser, Thx, Val, Trp, and Tyr at amino acid 
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position 293; / 
any one ofPhe, Gly, His, Be, Lys, Leu,. Met, Asn, Pro, Arg, Ser, Thr, Val,Trp, and Tyr at ajnino 
acid position 294; • . 
any one of Asp, Glu, Phe, Gly, His, lie, Lys, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, am Tyr at 

5 amino acid position 295; / 
any one of Ala, Asp, Glu, Gly, His, He, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, and Val at amino 
acid position 296; / 
any one of Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Pro, Gin, Arg, SerJThr, Val, Trp, and Tyr 
at amino acid position 297; - / 

10 any one of Ala, Asp, Glu, Phe, His, lie, Lys, Met, Asn, Gin, Arg, Tht/Val, Trp, and Tyr at amino 
acid position 298; / 
any one of Ala, Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn; Pro, Gin, Arg, Ser, Val, Trp, and 
Tyr at amino acid position 299; / 
any one of Ala, Asp, Giu, Gly, His, He, Lys. Leu, Met, Pro, Gin, Arg, Ser, Thr, Val, and Trp 

15 at amino acid position 300; / 
any one of Asp, Glu, His, and Tyr at amino acid position 301; 
He at amino acid position 302; / 
any one of Asp,'Gly, and Tyr at amino acid position 303; 
any one of Asp. His, Leu, Asn, and Thr at anfino acid position 304; 

20 any one of Glu, He, Thr, and Tyr at aniino/acid position 305; 
any one of Ala, Asp, Asn, Thr, Val, and/Tyr at amino acid position 311; 
Phe at amino acid position 313; / 
Leu at amino acid position 315; / 
either Glu or Gin at amino acid/position 317; 

25 any one of His, Leu, Asn, Pro, Gin, Arg, Thr, Val, and Tyr at .amino acid position 318; 
any one of Asp, Phe, Gly/His, He, Leu, Asn, Pro, Ser, Thr, Val, Trp, and Tyr at amino acid 
position 320; / 
any one of Ala, Asp/rhe, Gly, His,Tie, Pro, Ser, Thr, Val, Trp, and Tyr at amino acid position 
322; / 

30 lie at amino acid position 323; 
any one of Asp, Phe, Gly, His, lie, Leu, Met, Pro, Arg, Thr, Val, Trp, and Tyr at amino acid 
position 324; 
any one of Ala,-Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Pro, Gin, Arg, Ser, Thr, Val, Trp, and. 
Tyr/t amino acid position 325; 

35 any one of Ala, Asp, Glu, Gly, He, Leu, Met, Asn, Pro, Gin, Ser, Thr, Val, Trp, and Tyr at amino 
acid position 326; 
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any one of Ala, Asp, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Arg, Thr, Val, Trp, and/fyr 
at amino acid position 327; / 
any one of Ala, Asp, Glu, Phe, Gly, His, lie, Lys, Met, Asn, Pro, Gin, Arg, Ser, Thr, Vaj/Trp, and 
Tyr at amino acid position 328; / 
any one of Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, VaA, Tip, and Tyr 
at amino acid position 329; / 
any one of Cys, Glu. Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, Arg, Ser, TKr, Val, Trp, and Tyr 
at amino acid position 330; / 
any one of Asp, Phe, His, lie, Leu, Met, Gin, Arg, Thr, Val, Tip, and Tyr at amino acid position 
331; / 
any one of Ala, Asp, Glu, Phe, Gly, His, Lys, Leu, Met, Asn, ProyGln, Arg, Ser, Thr, Val, Trp, 
and. Tyr at amino acid position 332; / 
any one of Ala, Asp, Glu, Phe, Gly, His, He, Leu, Met, Pro Jaer, Thr, Val, and Tyr at amino acid 
position 333; / 
any one of Ala, Glu, Phe, lie, Leu, Pro, and Thr at ami^o acid position 334; 
any one of Asp, Phe, Gly, His, lie, Leu, Met, Asn, Pro, Arg, Ser, Val, Trp, and Tyr at amino acid 
position 335; / 
any one of Glu, Lys, and Tyr at amino acid position 336; 
any one of Glu, His, and Asn at amino acid .position 337; 
any one of Asp, Phe, Gly, lie, Lys, Met, Asn, Gin, Arg, Ser, and Thr at amino acid position 339; 
either Ala or Val at amino acid positioia376; 
either Gly or Lys at amino acid position 377; 
Asp at amino acid position 378; / 
Asn at amino acid position 379; 
any one of Ala, Asn, and Serat amino acid, position 380; 
either Ala or He at amino/acid position 382; 
Glu at amino acid pos^uon 385; 
Thr at amino acid position 392; 
Leu at amino aci^ position 396; 
Lys at amino acid position 421; 
Asn at amino acid position 427; 
either Phe or Leu at amino acid position 428; 
Met aj/amino acid position 429; 
Tip/at amino acid position 434; 

!e at amino acid position 436; and 
any one of Gly, His, He, Leu, and Tyr at amino acid position 440; 
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according to EU numbering in the Fc region. 

,15; The pharmaceutical composition of any one of claims 11 to 14, wherein the 
naturally-occurring Fc region is ail Fc region of any one 'of humati IgGl, human IgG2, Kuman 

5 IgG3, and human IgG4 in which.the sugar chain attached at position 297 according yo EU 
numbering is a fucose-containing sugar chain. 

16. The pharmaceutical composition of any one of claims 11 to 15 5 wherein the Fc region is 
modified so that the percentage of the Fc region, to which a fucose-deficient sugar chain is 

10 attached, or bisecting JV-acetylglucosamine. is added, at position 297 a^ordingto EU numbering 
in the Fc region, will become higher. 

.17. A method for inducing an immune response in a living organism, which comprises the step 
of administering the antigen-binding molecule of any one ofclaims 1 to 16 to the living 

15 organism. 

18. A method for producing an antigen-binding molecule that induces an immune response, 
which comprises imparting FcRn-binding activity in a neutral pH range to an FcRn-binding 
domain that is contained in an antigen-bindine/molecule containing an antigen-binding domain 

20 whose antigen-binding activity changes depending on an ion concentration condition. 

19. The method of claim 18, wheren/the ion concentration is a calcium ion concentration. 

20. The method of claim 19, wherein the antigen-binding domain is an antigen-binding domain 
25 whose antigen-binding activity is higher under a high calcium ion concentration condition than 

under a low calcium ion concentration condition. 

21. The method of claim 18, wherein the ion concentration condition is a pH condition. 

30 22. The method of claim 21, wherein the antigen-binding domain is an. antigen-binding domain 
whose antigejAinding activity is higher in a neutral pH range than in an acidic pH range. 

35 

23. The method of any one of claims 18 to 22, wherein the antigen-binding molecule has 
neutralizing activity against the antigen. 

14. The method of any one of claims 18 to 23, wherein the antigen-binding molecule has 
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cytotoxic activity against a cell expressing the antigen. / 

25, The method of any one of claims 18 to 24, wherein the FcRn-binding domain comprises an 
antibody Fc region. / 

5 / 
26. The method of claim 25, comprising the step of substituting at least one or snore amino 
acids selected from the group consisting of amino acids at positions 239, 252J257, 286, 307, 308, 
428, and 434 according to EU numbering in.the Fc region. / 

10 27. The method of claim 25 or 26, comprising the step of performiiw?at least one or more 
amino acid substitutions selected from the group consisting of: / 
amino acid substitution with Ala at position 257; / 
amino acid substitution with Pro at position 308; / 
amino acid substitution with Leu at position 428; and / 

15 amino acid substitution with Tyr at position 434, / 
according to EU numbering in the Fc region. / 

28. The method of any one of claims 25 to 27ycomprismg the step of enhancing the Fey 
receptor-binding activity of the Fc region as compared to that of a naturally-occurring human 

20 IgG Fc region in which the sugar chain attached at position 297 according to EU numbering is a 
fucose-containing sugar chain. / 

29. The method of claim 28, whemn the Fey receptor is FcyRIa, FcyRIIa(R), FcyRIIa(H), 
FcyRIIb, FcyRIIIa(V), or FcyRIIIa(F). 

25 / 
30. The method of claim/8 or 29, comprising the step of substituting at least.one or more 
amino acids selected from the group consisting of amino acids at positions 221, 222,223, 224, 
225, 227, 228, 230, 211,232,233, 234,235,236,237, 238, 239, 240, 241, 243, 244,245, 246, 
247, 249, 250, 251/254,255, 256, 258, 260, 262, 263, 264, 265, 266,267, 268, 269, 270, 271, 

30 272, 273, 274,yfs,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, 38$382, 385, 392, 396,421, 427,428, 429,434, 436, and 440 according to EU numbering 
in thaTc region. 

35 / 
il. The method of any one of claims 28 to 30, comprising the step of performing at least one 
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or more amino acid substitutions selected from the group consisting of: / 
amino acid substitution with either Lys or Tyr at position 221; / 
amino acid substitution -with, any one of Phe, Trp, Glu, and Tyr at position 222; / 
amino acid substitution with any one of Phe, Tip, Glu, and Lys at position 223; / 

5 amino acid substitution with any one ofPhe, Trp, Glu, and Tyr at position 224; / 
amino acid substitution with any one of Glu, Lys, and Trp at position 225; / 
amino acid substitution with any one of Glu, Gly, Lys, and Tyr at position, 221 / 
amino acid substitution with any one of Glu, Gly, Lys, and Tyr at position 2Z8; 

• amino acid substitution with any one of Ala, Glu, Gly, and Tyr at positior/230; 
10 amino acid substitution with any one of Glu, Gly, Lys, Pro, and Tyr atposition 231; 

amino acid substitution with any one of Glu, Gly, Lys, and Tyr at position 232; 
amino acid substitution with any one of Ala, Asp, Phe, Gly, His, He, Lys, Leu, Met, Asn, Gin, 
Arg, Ser, Thr. Val, Trp, and Tyr at position 233; : / 
amino acid substitution with any one of Ala, Asp, G lu, PheyGly, His, lie, Lys, Met, Asn, Pro, Gin, 

15 Arg, Ser, Thr, Val, Trp, and Tyr at position 234; / 
amino acid substitution with any one of Ala, Asp, Ghyrhe, Gly, His, lie, Lys, Met, Asn, Pro, Gin, 
Arg, Ser, Thr, Val, Trp, and Tyr at position 235; / 
amino acid substitution with any one of Ala, Asp/Glu, Phe, His, He, Lys, Leu, Met, Asn, Pro. 
Gin, Arg, Ser, Thr, Val, Trp, and Tyr at positio^236; 

20 amino acid substitution with any one of Asp; Glu, Phe, His, He, Lys, Leu, Met, Asn, Pro, Gin, 
Arg, Ser, Thr, Val, Trp, and Tyr at position 237; 
amino acid substitution with any one of Asp, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Asn, Gin, 
Arg, Ser, Thr, Val, Trp, and Tyr at position 238; 
amino acid substitution with anyyone of Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, 

25 Gin, Arg, Thr, Val, Tip, and Tyr at position 239; 
amino acid substitution witf/any one of Ala, He, Met, and Thr at position 240; 
amino acid substitution with any one of Asp, Glu, Leu, Arg, Trp, and Tyr at position 241; 
amino acid substitution with any one of Leu,- Glu, Leu, Gin, Arg, Trp, and Tyr at position 243 ; 
amino acid substitution with His at position 244; 

30 amino acid substitution with Ala at position 245; 
amino acid substitution with any one of Asp, Glu, His, and Tyr at position 246; 
amino acid/substitution with any one of Ala, Phe, Gly, His, lie, Leu, Met, Thr, Val, and Tyr at 
position/47; 
aminc/acid substitution with any one of Glu, His, Gin, and Tyr at position 249; 

35 ammo acid substitution with either Glu or Gin at position 250; 
amino acid substitution with Phe at position 251; 
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amino acid substitution with any one of Phe, Met, and Tyr at position 254; / 
amino acid substitution with any one of Glu, Leu, and Tyr at position 255; / 
amino acid substitution with any one of Ala, Met, and Pro at position 256; / 
amino acid substitution with any one of Asp, Glu, His, Ser, and Tyr at position 258; / 

5 amino acid substitution with any one of Asp, Glu, His, and Tyr at position 260; / 
amino acid substitution with any one of Ala, Glu, Phe, lie, and Thr at position 262; 
amino acid substitution with any one of Ala, lie, Met, and Thr at position 26/; 
amino acid substitution with any one of Asp, Glu, Phe, Gly, His, He, Lys,lieu, Met, Asn, Pro, 
Gin, Arg, Ser, Thr, Trp, and Tyr at position 264; / 

10 amino acid substitution with any one of Ala, Leu, Phe, Gly, His, He,lys, Leu, Met, Asn, Pro, Gbi, 
Arg, Ser, Thr, Val, Val, Trp, and Tyr at position 265; / 
amino acid substitution with any one of Ala, lie, Met, and Thr af position 266; 
amino acid substitution with any one of Asp, Glu, Phe, His, Be, Lys, Leu, Met, Asn, Pro, Gin, 
Arg, Thr, Val, Trp, and Tyr at position 267; / 

15 amino acid substitution with any one of Asp, Glu, Phe, jGly, He, Lys, Leu, Met, Pro, Gin, Arg, 
Thr, Val, and Trp at position 268; / 
amino acid substitution with any one ofPhe, Gly.Jiis, He, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, 
Val, Trp, and Tyr at position 269; / 
amino acid substitution with any one of GhyPhe, Gly, His, lie, Leu, Met, Pro, Gin, Arg, Ser, Thr, 

20 Trp, and Tyr at position 270; / 
amino acid substitution with any one ofAla, Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, 
Gin, Arg, Ser, Thr, Val, Trp, andTyr/t position 271;. 
amino acid substitution with any one of Asp, Phe, Gly, His, He, Lys, Leu, Met, Pro, Arg, Ser, Thr, 
Val, Trp, and Tyr at position 7n%\ 

25 amino acid substitution witiyeither Phe or He at position 273; 
amino acid substitution wjtti any one of Asp, Glu, Phe, Gly, His, He, Leu, Met, Asn, Pro, Arg, Ser, 
Thr, Val, Trp, and Tyr apposition 274; 
amino acid substitution with either Leu or Trp at position 275; 
amino acid substitution with any one of Asp, Glu, Phe, Gly, His, He, Leu, Met, Pro, Arg, Ser, Thr, 

30 Val, Trp, and Tyt at position 276; 
amino acid substitution with any one of Asp, Glu, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Gin, 
Arg, Ser, Thr, Val, and Trp at position 278; 
amino mid substitution With Ala at position 279; 
amino acid substitution with, any one of Ala, Gly, His, Lys, Leu, Pro, Gin, Trp, and Tyr at 

35 position 280; 
/amino acid substitution with any one of Asp, Lys, Pro, and Tyr at position 281; 
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amino acid substitution with any one of Glu, Gly, Lys, Pro, and Tyr at position 282; / 
amino acid substitution with arty one of Ala, Gly, His, He, Lys, Leu, Met, Pro, Arg, and Ty/a.t 
position 283; / 
amino acid substitution with at position 284 is any one of Asp, Glu, Leu, Asn, Thr, sud Tyr; 

5 amino acid substitution with any one of Asp, Glu, Lys, Gin, Trp, and Tyr at position 285; 
amino acid substitution with any one of Glu, Gly, Pro, and Tyr at position 286; / 
amino acid substitution with any one of Asn, Asp, Glu, and Tyr at position 2m; 
amino acid substitution with any one of Asp, Gly, His, Leu, Asn, Ser, Thr,Trp, and Tyr at 
position 290; / 

10 amino acid substitution with-any one of Asp, Glu, Gly, His, He, Gin, and Thr at position 291; 
amino acid substitution with any one of Ala, Asp, Glu, Pro, Thr, am Tyr at position 292; 
amino acid substitution with any one ofPhe, Gly, His, He, Leu,Met, Asn, Pro, Arg, Ser, Thr, Val, 
Trp, aid Tyr at position 293; / 
amino acid substitution with any one ofPhe, Gly, His, fleJjys, Leu, Met, Asn, Pro, Arg, Ser, Thr, 

15 Val, Trp, and Tyr at position 294; / 
amino acid substitution with any one of Asp, Glu, PM Gly, His, lie, Lys, Met, Asn, Pro, Arg, Ser, 
Thr, Val, Trp, and Tyr at position 295; / 
amino acid substitution with any one of Ala, Asp, Glu, Gly, His, lie, Lys, Leu, Met, Asn, Gin, 
Argi Ser, Thr, and Val at position 296; / 

20 amino acid substitution with any one of Asp, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Pro, Gin, 
Arg, Ser, Thr, Val, Trp, and Tyr at position 297; 
amino acid substitution with any one saf Ala, Asp, Glu, Phe, His, He, Lys, . Met, Asn, Gin, Arg, Thr, 
Val, Trp, and Tyr at position 298; / 
amino acid substitution with anyone of Ala, Asp, Glu, Phe, Gly, His, He. Lys, Leu, Met, Asn, Pro, 

25 Gin, Arg, Ser, Val, Trp, and Tyr at position 299; 
amino acid substitution, witn any one of Ala, Asp, Glu, Gly, His, He, Lys, Leu, Met, Asn, Pro, Gin, 
Arg, Ser, Thr, Val, and Tm at position 300; 
amino acid substitution with any one of Asp, Glu, His, and Tyr at position 301; 
amino acid substitution with He at position 302; 

30 amino acid substitution with any one of Asp, Gly, and Tyr at position 303; 
amino acid substitution with at position 304 is any one of Asp, His, Leu, Asn, and Thr; • 
amino acid/substitution with any one of Glu, lie, Thr, and Tyr at position 305; 
amino aofd substitution with any one of Ala, Asp, Asn, Thr, Val, and Tyr at position 311; 
aminc/acid substitution with Phe at position 313; 

35 amino acid substitution with Leu at position 315; 
amino acid substitution with either Glu or Gin at position 317; 
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amino acid substitution with any one of His, Leu, Asn, Pro, Gin, Arg, Thr, Val, and Tyr at / 
position318; / 
amino acid substitution with any one of Asp, Phe, Gly, His, He, Leu, Asn, Pro, Ser, Thr, Val, Trp, 
and Tyr at position 320; / 

5 amino acid substitution with any one of Ala, Asp, Phe, Gly, His, He,- Pro, Ser, Thr, W, Trp, and 
Tyr at position 322; / 
amino acid substitution with lie at position 323; / 
amino acid substitution with any one of Asp, Phe, Gly, His, He, Leu, Met, Era, Arg, Thr, Val, Trp, 
and Tyr at position 324; / 

10 amino acid substitution with any one of Ala, Asp, Glu, Phe, Gly. His, lie, Lys, Leu, Met, Pro, Gin, 
Arg, Ser, Thr, Val, Trp, and Tyr at position 325; / 
amino acid substitution with any one of Ala, Asp, Glu, Gly, lie, Leu, Met, Asn, Pro, Gin, Ser, Thr, 
Val, Trp, and.Tyr at position 326; / 
amino acid substitution with any one of Ala, Asp, Glu, Phe/Gly, His, He, Lys, Leu, Met, Asn, Pro, 

15 Arg, Thr, Val, Tip, and Tyr at position 327; / 
amino acid substitution with any one of Ala, Asp, GWPhe, Gly, His, lie, Lys, Met, Asn, Pro, Gin, 
Arg, Ser, Thr, Val, Tip, and Tyr at position 328; / 
amino acid substitution with any one of Asp, Glu; Phe, Gly, His, lie, Lys, Leu, Met. Asn, Gin, 
Arg, Ser, Thr,.Val, Trp, and Tyr at position 329; 

20 amino acid substitution with any one of Cyg; Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, 
Arg, Ser, Thr, Val, Trp, and Tyr at position 330; 
amino acid substitution with any one or Asp, Phe, His, He, Leu, Met, Gin, Arg, Thr, Val, Tip, and 
Tyr at position 331; / 
amino acid substitution with any/one of Ala, Asp, Glu, Phe, Gly, His, Lys, Leu, Met, Asn, Pro, 

25 Gin, Arg, Ser, Thr, Val, Trp, anfl Tyr. at position 332; 
amino acid, substitution witizfany one of Ala, Asp, Glu, Phe, Gly, His, He, Leu, Met, Pro, Ser, Thr, 
Val, and Tyr at position 353; 
amino acid substitution with any one of Ala, Glu, Phe, He, Leu, Pro, and Thr at position 334; 
amino acid substitution with any one of Asp, Phe, Gly, His, He, Leu, Met, Asn, Pro, Arg, Ser, Val, 

30 Trp, and Tyr at t^sition 335; 
amino acid substitution with any one of Glu, Lys, and Tyr at position 336; 
amino acid/substimtion with any one of Glu, His, and Asn at position 337; 
amino ada substitution with any one of Asp, Phe, Gly, lie, Lys, Met, Asn, Gin, Arg, Ser, and Thr 
at position 339; 

35 amino acid substitution with either Ala or Val at position 376; 
amino acid substitution with either Gly or Lys at position 377; 
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amino acid substitution with Asp at position 378; / 
amino acid substitution with Asn at position 3 79; / 
amino acid substitution with any one of Ala, Asn, and Ser at position 380; / 
amino acid substitution with either Ala or lie at position 3 82; / 

5 amino acid substitution with Glu at position 385; . / 
amino acid substitution with Thr at position 392; / 
amino acid substitution with Leu at position 396; / 
amino acid substitution with Lys at position 421; / 
amino acid substitution with Asn at position 427; / 

10 amino acid substitution with either Phe or Leu at position 428; / 
amino acid substitution with Met at position 429; / 
amino acid substitution with Tip at position 434; / 
amino acid substitution with He at position 436; and / 
amino acid substitution with any one of Gly, His, lie, Leu, aim Tyr at position 440, 

15 according to EU numbering in the Fc region. / 

32. The method of any one of claims 28 to 31, wherein the naturally-occurring Fc region is an. 
Fc region of any one of human IgG 1, human IgG2; human IgG3, and human IgG4 in which the 
sugar chain attached at position 297 according to EU numbering is a fucose-containing sugar 

20 chain. / 

33. The method of any one of claims 28 to 32, comprising the step of modifying the Fc region 
so that the percentage of the Fc region to which a focose-deficient sugar chain is attached, or 
bisecting N-acetylglucosamine is ridded, at position 297 according to EU numbering in the Fc 

25 region, will become higher. / 

34. A method for prodimng a pharmaceutical composition which induces an immune response, 
which comprises the steps of: 

(a) determining the/antigen-binding activity of an antigen-binding domain under a high calcium 
30 ion concentration/condition; 

(b) determining the antigen-binding activity of the antigen-binding domain under a low calcium 
ion concentration condition; 

(c) selecting the antigen-binding domain whose antigen-binding activity determined in (a) is 
higher.man that determined in (b); 

35 (drinking a polynucleotide encoding the antigen-binding domain selected in (c) to a 
polynucleotide encoding an FcRn-binding domain having FcRn-binding activity in a neutral pH 



246 

range; / 
(e) culturing a cell into which a vector to which the polynucleotide obtained in (d) is operably 

linked has been introduced; and / 
(f) collecting an antigen-binding molecule from culture fluid of the cell cultured in (e). 

5 / 
35. A method for producing a pharmaceutical composition which induces an hnmime response, 
which comprises the steps of: / 

(a) determining the antigen-binding activity of an antibody under a high calcium ion 
concentration condition; / 

1 0 (b) determining the antigen-binding activity of the antibody under a/iow calcium ion 
concentration condition; / 
(c) selecting the antibody whose antigen-binding activity determined in (a) is higher than that 

determined in (b); / 
(d) linking a polynucleotide encoding the antigen-binding domain of the antibody selected in 

15 (c) to a polynucleotide encoding an FcRn-binding domam having FcRn-binding activity in a 
neutral pH range; / 

(e) culturing a cell into which a vector to which the polynucleotide obtained in (d) is operably 
linked has been introduced; and / 

(f) collecting an antigen-binding molecule from culture fluid of the cell cultured, in (e). 
20 / 

36. A method for producing an antigen-binding molecule, which comprises the steps of: 
(a) determining the antigen-bindins4ctivity of an antigen-binding domain in a neutral pH 

range; / 
(b) determining the antigen-binding activity of the anti gen-binding domain in an acidic pH 

25 range; / 
(c) selecting the antigen-joinding domain whose antigen-binding activity determined in (a) is 

higher than that determined in (b); 
(d) linking a polynucleotide encoding the antigen-binding domain selected in (c) to a 

polynucleotide emroding an FcRn-binding domain having FcRn-binding activity in a neutral pH 
30 range; / 

(e) culturing a cell into which a vector to which the polynucleotide obtained in (d) is operably 
linked has-been introduced; and 

(f) collecting an antigen-binding molecule from culture fluid of the cell cultured in (e). 

3 5 3J. A method for producing an antigen-binding molecule, which comprises the steps of: 
/ (a) determining the antigen-binding activity of an antibody in a neutral pH range; 
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(b) determining the antigen-binding activity of the antibody in an acidic pH range; / 
(c) selecting the antibody whose antigen-binding activity determined in (a) is higher than thai 

determined in (b); / 
(d) linking a polynucleotide encoding the antigen-binding domain of the antibody selejzted in 

5 (c) to a polynucleotide encoding an FcRn-binding domain having FcRn-binding activity in a 
neutral pH range; / 

(e) culturing a cell into which a vector to. which the polynucleotide obtained d) is operably 
linked has been introduced; and / 

(f) collecting an antigen-binding molecule from culture fluid of the cell'cultured in (e). 
10 . / 

38. The method of any one of claims 34 to 37, wherein the antigen/oinding molecule has 
neutralizing activity against the antigen. / 

39. The method of any one of claims 34 to. 38, wherein thyantigen-binding molecule has 
15 cytotoxic activity against a cell expressing the antigen. / 

40. The method of any one of claims .34.to 39, whoein the FcRn-binding domain comprises an 
antibody Fc region. / . 

20 41. The method of claim 40, wherein thec region is an Fc region in which at least one or 
more amino acids selected from the group consisting of amino acids at positions 257, 308, 428, 
and 434 according to EU numbering in the Fc region are different from amino acids at 
corresponding positions in a naturailv-occurring Fc region. 

25 42. The method of claim 40'or 41, wherein the Fc region comprises at least one or more amino 
acids selected from the group consisting of: 
Ala at amino acid position 257; 
Pro at amino acid position 308; 
Leu at amino acid/position 428; and 

30 Tyr at amino acid position 434, 
according to/EU numbering in the Fc region. 

43. The method of any one of claims 40 to 42, wherein the Fey receptor-binding activity of the 
Fc region is higher than that of a naturally-occurring human IgG Fc region in which the sugar 

35 chain attached at position 297 according to EU numbering is a fucose-containing sugar chain. 
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44. The method ofclaim 43, wherein the Fey receptor is FcyRIa, FcyRIIa(R), FcyRIIa(H), / 
FcyRIIb, FcyRIIIa(V), of FcyRnia(F). / 

45. The method of claim 43 or 44, wherein the Fc region comprises at least one or .more amino 
5 acids selected from the group consisting of: . / 

either Lys or Tyr at amino acid position 221; / 
any one of Phe, Tip, Glu, and Tyr at amino acid position 222; / 
any one of Phe, Trp, Glu, and Lys at amino acid position 223; / 
any one of Phe, Trp, Glu, and Tyr at amino acid position 224; / 

10 any one of Glu, Lys, and Trp at amino acid position 225; / 
any one of Glu, Gly, Lys, and Tyr at amino acid position 227; / 
any one of Glu, Gly,- Lys, and Tyr at amino acid position 228: / 
any one of Ala, Glu, Gly, and Tyr at amino acid position 230/ 
any one of Glu, Gly, Lys, Pro, and Tyr at amino acid, position 231; 

15 any one of Glu, Gly, Lys, and. Tyr at amino acid position/232; 
any one of Ala, Asp, Phe, Gly, His, lie, Lys, Leu, M&u Asn, Gin, Arg, Ser, Thr, Val, Trp, and Tyr 
at amino acid position 233; / 
any one of Ala, Asp, Glu, Phe, Gly, His, He, Lys/Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Trp, and 
Tyr at amino acid position 234; / 

20 any one of Ala, Asp, Glu, Phe, Gly, His, He; Lys, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Trp, and 
Tyr at amino acid position 235; / 
any one of Ala, Asp, Glu, Phe, His,. Ik; Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Tip, and 
Tyr at amino acid position 236; / 
any one of Asp, Glu, Phe, His, He, Lys, Leu, Met, Asa, Pro, Gin, Arg, Ser, Thr, Val, Trp, and Tyr 

25 at amino acid position 237; / 
any one of Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, Val, Trp, and Tyr 
at amino acid position 23#; 
any one of Asp, Glu, Bne, Gly, His, He, Lys, Leu, Met, Asn, Pro, Gin, Arg, Thr, Val, Trp, and Tyr 
at amino acid positim 23 9; 

30 any one of Ala, He, Met, and Thr at amino acid position 240; 
any one of Asp{ Glu, Leu, Arg, Trp, and Tyr at amino acid position 241; 
any one of Keu, Glu, Leu, Gin, Arg, Trp, and Tyr at amino acid position 243; 
His at amino acid position 244; 
Ala. atamiao acid position 245; 

35 anv/one of Asp, Glu, His, and Tyr at amino acid, position 246; 
any one of Ala, Phe, Gly, His, lie, Leu, Met, Thr, Val, and Tyr at amino acid position 247; 



249 

any one of Glu, His, Gin, and Tyr at amino acid position 249; / 
either Glu or Gin at amino acid position 250; . / 
Phe at amino acid position 251; / 
any one ofPhe, Met, and Tyr at amino acid position 254; / 

5 any one of Glu, Leu, and Tyr at amino acid position 255; / 
any one of Ala, Met, and Pro at amino acid position 256; / 
any one of Asp, Glu, His, Ser, and Tyr at amino acid position 258; / 
any one of Asp, Glu, His, and Tyr at amino acid position 260; / 
any one of Ala, Glu, Phe, He, and Thr at amino acid position 262; / 

10 any one of Ala, He, Met, and Thi at amino acid position 263; / 
any one of Asp, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Gm, Arg, Ser, Thr, Trp, and Tyr 
at amino acid position 264; . / 
any one of Ala, Leu, Phe, Gly, His, lie, Lys, Leu, Met, Asn, Pre( Gin, Arg, Ser, Thr, Val, Val, Tip, 
and Tyr at amino acid position 265; / 

15 any one of Ala, He, Met, and Thr at amino acid position 266; 
any one of Asp, Glu, Phe, His, He, Lys, Leu, Met, Asn/Pro, Gin, Arg, Thr, Val, Trp, and Tyr at 
amino acid position 267; / 
any one of Asp, Glu, Phe, Gly, He, Lys, Leu, Meg Pro, Gin, Arg, Thr, Val, and Trp at amino acid 
position 268; / 

20 any one ofPhe, Gly, His, He, Lys, Leu, Met/Asn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino 
acid position 269; / 
any one of Glu, Phe, Gly, His, He, Leu/Met, Pro, Gin, Arg, Ser, Thr, Trp, and Tyr at amino acid 
position 270; / 
any one of Ala, Asp, Glu, Phe, GJy, His, He, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, Val, Trp, and 

25 Tyr at amino acid position 2Tu 
any one of Asp, Phe, Gly, Hfs, He, Lys, Leu, Met, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino 
acid position 272; / 
either Phe or He at ammo acid position 273; 
any one of Asp, Glu; Phe, Gly, His, He, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at 

30 amino acid position 274; 
either Leu or Trp at amino acid position 275; 
any one of Asp, Glu, Phe, Gly, His, He, Leu, Met, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino 
acid position 276; 
any one of Asp, Glu, Gly, His, He, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, and Trp at 

35 amino acid position 278; 
a at amino acid position 279; 
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any one of Ala, Gly, His, Lys, Leu, Pro, Gin, Trp, and Tyr at amino acid position 280; / 
any one of Asp, Lys, Pro, and Tyr at amino acid position 281; / 
any one of Glu, Gly, Lys, Pro, and Tyr at amino acid position 282; . / 
any one of Ala, Gly, His, He, Lys, Leu, Met, Pro, Arg, and Tyr at amino acid position/283; 

5 my one of Asp, Glu, Leu, Asn, Thr, and Tyr at amino acid position 284; / 
any one of Asp, Glu, Lys, Gin, Trp, and Tyr at amino acid position 285; / 
any one of Glu, Gly, Pro, and Tyr at amino acid position 286; / 
any one of Asn, Asp, Glu, and Tyr at amino acid position 288; / 
any one of Asp, Gly, His, Leu, Asn, Ser, Thr, Trp, and Tyr at amino aci# position 290; 

10 any one of Asp, Glu, Gly, His, He, Gin, and Thr at amino acid position 291; 
any one of Ala, Asp, Glu, Pro, Thr, and Tyr at amino acid positiott/292; 
any one ofPhe, Gly, His, He, Leu, Met, Asn, Pro, Arg, Ser, Thr/Val, Trp, and Tyr at amino acid 
position 293; / 
any one ofPhe, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at amino 

15 acid position 294; / 
any one of Asp, Glu, Phe, Gly, His, He, Lys, Met, Am, Pro, Arg, Ser, Thr, Val, Trp, and Tyr at 
amino acid position 295; / 
any one of Ala, Asp, Glu, Gly, His, lie, Lys, Leu, Met, Asn, Gin, Arg, Ser, Thr, and Val at amino 
acid position 296; / 

20 any one of Asp, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Pro, Gin, Arg, Ser, Thr, Val, Trp, and Tyr 
at amino acid position 297; / 
any one of Ala, Asp, Glu, Phe, His,lie, Lys, Met, Asn, Gin, Arg, Thr, Val, Trp, and Tyr at amino 
acid position 298; / 
any one of Ala, Asp, Glu, PheyGly, His, lie, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Val, Trp, and 

25 Tyr at amino acid position 2y9; 
any one of Ala, Asp, Glu/Gly, His, He, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, and Trp 
at amino acid position/300; 
any one of Asp, Glu; His, and Tyr at amino acid position 301; 
lie at amino acid/position 302; 

30 any one of Asp, Gly, and Tyr at amino acid position 303; 
any one of/Csp, His,. Leu, Asn, and Thr at amino acid position 304; 
any one m Glu, lie, Thr, and Tyr at amino acid position 305; 
any ope of Ala, Asp, Asn, Thr, Val, and Tyr at amino acid position 311; 
Ph/at amino acid position 313; 

3 5 Leu at amino acid position 315; 
/ either Glu* or Gin at amino acid position 317; 
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any one of His, Leu, Asn, Pro, Gin, Arg, Thr, Val, and Tyr at amino acid position 318; / 
any one of Asp, Phe, Gly, His, He, Leu, Asn, Pro, Ser, Thr, Val, Trp, and Tyr at amino acid / 
position 320; / 
any one of Ala, Asp, Phe, Gly, His, lie, Pro, Ser, Thr, Val, Trp, and Tyr at amino acid position 

5 322; / 
He at amino acid position 323; / 
any one of Asp, Phe, Gly, His, He, Leu, Met, Pro, Arg, Thr, Val, Trp, and Tyr ax amino acid 
position 324; / 
any one of Ala, Asp, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Pro, Gin, Am, Ser, Thr, Val, Trp, and 

10 Tyr at amino acid position 325; / 
any one of Ala, Asp, Glu, Gly, He, Leu, Met, Asn, Pro, Gin, Ser, Thr, Val, Tip, and Tyr at amino . 
acid position 326; / 
any one of Ala, Asp, Glu, Phe, Gly, His, He, Lys, Leu, Met, Asn, Pro, Arg, Thr, Val, Trp, and Tyr 
at amino acid position 327; / 

15 any one of Ala, Asp, Glu, Phe, Gly, His, lie, Lys, Met, Akt, Pro, Gin, Arg, Ser, Thr, Val, Tip, and 
Tyr at amino acid position 328; / 
any one of Asp, Glu, Phe, Gly. His, He, Lys, Leu,Met, Asn, Gin, Arg, Ser, Thr, Val, Trp, and Tyr 
at amino acid position 329; / 
any one of Cys, Glu, Phe, Gly, His, lie, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, and Tyr 

20 at amino acid position 330; / 
my one.of Asp, Phe, His, He, Leu, Meyuin, Arg, Thr, Val, Tip, and Tyr-at amino acid position 
331; / 
any one of Ala, Asp, Glu, Phe, Gly; His, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Thr, Val, Tip, 
and Tyr at amino acid position 332; 

25 any one of Ala, Asp, Glu, Phe, Gly, His, lie, Leu, Met, Pro, Ser, Thr, Val, and Tyr at amino acid 
position 333; / 
any one of Ala, Glu, Phe, He, Leu, Pro, and Thr at amino acid, position 334; 
any one of Asp, Phe/Gly, His, De, Leu, Met. Asn, Pro, Arg, Ser, Val, Trp, and Tyr at amino acid 
position 335; / 

30 any one of Gh& Lys, and Tyr at amino acid position 336; 
any one of Glu, His, and Asn at amino acid position 337; 
any one of Asp, Phe, Gly, He, Lys, Met, Asn, Gin, Arg, Ser, and Thr at amino acid position 339; 
either Ala or Val at amino acid position 376; 
either Gly or Lys at amino acid position. 377; 

35 Asp at amino acid position 378; 
/ Asn at amino acid position 379; 
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any one of Ala, Asn, and Ser at amino acid position 380; 
either Ala or He at amino acid position 382; 
Glu at amino acid position 385; 
Thr at amino acid position 392; 
Leu at amino acid position 396; 
Lys at amino acid position 421; 
Asn at amino acid position 427; 
either Phe or Leu at amino acid position 428; 
Met at amino acid position 429; 
Trp at amino acid position 434; 
He at amino acid position 436; and 
any one of Gly, His, lie, Leu, and Tyr at amino acid position.44 
according to EU numbering in the Fc region. 

15 46. The method of any one of claims 43 to 45, whereih the naturally-occurring Fc region is an 
Fc region of any one of human IgGl, human IgG2, human IgG3, and human IgG4 in which the 
sugar chain attached at position 297 according tO/EU numbering is a fucose-containing sugar 
chain. 

20 47. The method of any one of claims 43ao 46, wherein the Fc region is modified so that the 
percentage of the Fc region to which a/fiicose-defici ent sugar chain is attached, or bisecting 
JV-acetylglucosamine is added, at position 297 according to EU numbering in the Fc region, will 
become higher. 

25 


