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molecules comprising two or more antigenic binding units. Furthermore, the present inventors
discovered that the antigen-binding molecules can be used to eliminate antigens from plasma.
Furthermore, the present inventors discovered that the antigen-binding molecules are useful as
pharmaceutical compositions, and they produced methods for eliminating antigens from plasma,
which comprise administering the antigen-binding molecules. Furthermore, the present
inventors discovered methods of screening for antigen-binding molecules having the
aforementioned properties, and created methods for producing the molecules, thereby completing
the present disclosure.

In an aspect, there is provided a method of screening for an antigen-binding molecule

having a function of eliminating an antigen from the plasma, wherein the method comprises: (a)

obtaining an antigen-binding domain of which antigen-binding activity varies depending on an

ion concentration condition: (b) obtaining a gene encoding the anticen-binding domain selected

in {a) above: (¢) operably linkine the gene obtained in (b) above with a gene encoding an Fe

region: (d) culturing a host cell comprising the genes operably linked in (¢) above: (¢) isolating

an anticen-binding molecule from a culture solution obtained in (d) above: (f) contacting the

antigen-bindine molecule obtained in (&) above with an antigen: and (g) evaluating the formation

of an immune complex comprising (1) two or more of the anticen-binding molecules and (1i) two

or more antigens, wherein the antigens comprise two or more antigenic binding units.

In another aspect, there is provided a method for producing an antigen-binding molecule

having a function of eliminating an antigen from the plasma, wherein the method comprises: (a)

contacting an antigen with an antigen-binding molecule comprising an Fe region and two or

more antigen-binding domains, wherein at least one of the antigen-binding domains has an

antigen-binding activity that varies depending on an ion concentration condition: (b) evaluating

formation of an immune complex comprising (1) two or more of the anticen-binding molecules

and (1i) two or more antisens, wherein the antigens comprise two or more antigenic binding

units: (¢) culturing a host cell comprising a vector that carries a gene encoding an antigen-

binding molecule which is confirmed to form an immune complex in (b} above: and (d) 1solating

the antigen-binding molecule from a culture solution obtained in (c) above.

In another aspect, there is provided a method for producing an antigen-binding molecule

having a function of eliminating an antigen from the plasma, wherein the method comprises: (a)

obtaining an antigen-binding domain of which antigen-binding activity varies depending on an

ion concentration condition: (b) obtaining a gene encoding the antigen-binding domain selected

in {a) above: (¢) operably linking the gene obtained in (b) above with a gene encoding an Fe

region: () culturing a host cell comprising the genes operably linked in (¢) above: (e) isolating

an antigen-binding molecule from a culture solution obtained in (d) above: () contacting the

antigen-binding molecule obtained in (e) above with an antigen: (2) evaluating formation of an

immune complex comprising (i) two or more of the antigen-bindine molecules and (ii) two or
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more antigens, wherein the antigens comprise two or more antigenic binding units: (h) culturine

a host cell comprising a vector that carries a gene encoding an antigen-binding molecule which is

confirmed to form an immune complex in (g) above: and (1) isolating the antigen-binding

molecule from a culture solution obtained in (h) above.

In another aspect, there is provided a method for producing an anticen-binding molecule

having a function of eliminating an antigen from the plasma, wherein the method comprises: (a)

obtaining an antigen-binding domain of which anticen-binding activity varies depending on an

ion concentration condition: (b) obtaining a gene encoding the antigen-binding domain selected

in {a) above: {¢) operably linking the gene obtained in (b) above with a eene encodine an Fc

region: {d) culturing a host cell comprising the genes operably linked in (¢) above: and (e)

isolating an antigen-binding molecule from a culture solution obtained in (d) above: and wherein

the method further comprises contacting the antigen-binding molecule obtained by the

production method with an antigen, and evaluating the formation of an immune complex

comprising (1) two or more of the antigen-binding molecules and (i) two or more antigens

wherein the antigens comprise two or more antigenic binding units.

More specifically, the present disclosure provides the following:
[1] use of an antigen-binding molecule comprising
(i) an Fc region and
(i1) two or more antigen-binding domains, .
wherein at least one of the domains is an antigen-binding domain of which antigen-binding
activity varies depending on an ion concentration condition, and
wherein the antigen-binding molecule can form an immune complex which comprises
(a) two or more of the antigen-binding molecules and
(b) two or more antigens, wherein the antigens comprise two or more antigenic binding units,
in the manufacture of a medicament for eliminating the antigens from plasma;
[2] the use of [1], wherein the ion concentration condition is a calcium ion concentration
condition;
[3] the use of [2], wherein the antigen-binding domain has an antigen-binding activity under a
low calcium-ion concentration condition that is lower than the antigen-binding activity under a
high calcium-ion concentration condition;
[4] the use of any one of [1] to [3], wherein the ion concentration condition is a pH condition;
[5] the use of [4], wherein the antigen-binding domain has an antigen binding activity in an
acidic pH range that is lower than the antigen-binding activity in a neutral pH range condition;
[6] the use of any one of [1] to [5], wherein the antigens comprising two or more antigenic
binding units are multimers;
[7] the use of [6], wherein the antigen is any one of GDF, GDF-1, GDF-3 (Vgr-2), GDF-5
(BMP-14, CDMP-1), GDF-6 (BMP-13, CDMP-2), GDF-7 (BMP-12, CDMP-3), GDF-8
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(myostatin), GDF-9, GDF-15 (MIC-1), TNF, TNF-alpha, TNF-alphabeta, TNF-beta2, TNFSF10
(TRAIL Apo-2 ligand, TL2), TNFSF11 (TRANCE/RANK ligand ODF, OPG ligand), TNFSF12
(TWEAK Apo-3 ligand, DR3 ligand), TNFSF13 (APRIL TALL2), TNFSF13B (BAFF BLYS,
TALLI1, THANK, TNFSF20), TNFSF14 (LIGHT HVEM ligand, LTg), TNFSF15
(TL1A/VEGI), TNFSF18 (GITR ligand AITR ligand, TL6), TNFSF1A (TNF-a Conectin, DIF,
TNFSF2), TNFSF1B (TNF-b LTa, TNFSF1), TNFSF3 (LTb TNFC, p33), TNFSF4 (OX40
ligand gp34,
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CLAIMS

1. A method of screening for an antigen-binding molecule having a function of eliminating an
antigen from the plasma, wherein the method comprises:

(a) obtaining an antigen-binding domain of which antigen-binding activity varies depending on
an ion concentration condition;

(b) obtaining a gene encoding the antigen-binding domain selected in (a) above;

(c) operably linking the gene obtained in (b) above with a gene encoding an Fe region;

(d) culturing a host cell comprising the genes operably linked in (¢) above;

(e) isolating an antigen-binding molecule from a culture solution obtained in (d) above;

(f) contacting the antigen-binding molecule obtained in (¢) above with an antigen; and

(g) evaluating the formation of an immune complex comprising (i) two or more of the antigen-
binding molecules and (ii) two or more antigens, wherein the antigens comprise two or more
antigenic binding units.

2. A method for producing an antigen-binding molecule having a function of eliminating an
antigen from the plasma, wherein the method comprises: ,

(a) contacting an antigen with an antigen-binding molecule comprising an Fc region and two or
more antigen-binding domains, wherein at least one of the antigen-binding domains has an
antigen-binding activity that varies depending on an ion concentration condition;

(b) evaluating formation of an immune complex comprising (i) two or more of the antigen-
binding molecules and (ii) two or more antigens, wherein the antigens comprise two or more
antigenic binding units;

(c) culturing a host cell comprising a vector that carries a gene encoding an antigen-binding
molecule which is confirmed to form an immune complex in (b) above; and

(d) isolating the antigen-binding molecule from a culture solution obtained in (c) above.

3. A method for producing an antigen-binding molecule having a function of eliminating an
antigen from the plasma, wherein the method comprises:

(a) obtaining an antigen-binding domain of which antigen-binding activity varies depending on
an ion concentration condition;

(b) obtaining a gene encoding the antigen-binding domain selected in (a) above;

(c) operably linking the gene obtained in (b) above with a gene encoding an Fc region;

(d) culturing a host cell comprising the genes operably linked in (¢) above;

(e) isolating an antigen-binding molecule from a culture solution obtained in (d) above;

(f) contacting the antigen-binding molecule obtained in (e) above with an antigen;
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(g) evaluating formation of an immune complex comprising (i) two or more of the antigen-
binding molecules and (ii) two or more antigens, wherein the antigens comprise two or more
antigenic binding units;

(h) culturing a host cell comprising a vector that carries a gene encoding an antigen-binding
molecule which is confirmed to form an immune complex in (g) above; and

(1) isolating the antigen-binding molecule from a culture solution obtained in (h) above.

4. A method for producing an antigen-binding molecule having a function of eliminating an
antigen from the plasma, wherein the method comprises:

(a) obtaining an antigen-binding domain of which antigen-binding activity varies depending on
an ion concentration condition;

(b) obtaining a gene encoding the antigen-binding domain selected in (a) above;

(c) operably linking the gene obtained in (b) above with a gene encoding an Fc region;

(d) culturing a host cell comprising the genes operably linked in (¢) above; and

(e) isolating an antigen-binding molecule from a culture solution obtained in (d) above; and
wherein the method further comprises contacting the antigen-binding molecule obtained by the
production method with an antigen, and evaluating the formation of an immune complex
comprising (1) two or more of the antigen-binding molecules and (ii) two or more antigens,

~wherein the antigens comprise two or more antigenic binding units.

5. The method of any one of claims 1 to 4, wherein the ion concentration condition is a calcium
ion concentration condition.

6. The method of claim 5, wherein the antigen-binding domain has an antigen-binding activity
under a low calcium-ion concentration condition that is lower than the antigen-binding activity
under a high calcium-ion concentration condition.

7. The method of any one of claims 1 to 6, wherein the ion concentration condition is a pH

condition.

8. The method of claim 7, wherein the antigen-binding domain has an antigen binding activity in
an acidic pH range that is lower than the antigen-binding activity in a neutral pH range condition.
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S/
CLAIMS /
/
1. Use of an antigen-binding molecule comprising ‘ j
(i) an Fc region and @fﬁ
(ii) two or more antigen-binding domains, ﬁ.ﬁ

wherein at least one of the domains is an antigen-binding domain of which ant1gerﬁnndmg
activity varies depending on an ion concentration condition, and f'
wherein the antigen-binding molecule can form an immune complex which cqmprlses

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

(b) two or more antigens, wherein the antigens comprise two or more ant;gemc binding units,

in the manufacture of a medicament for eliminating the antlgens from plasma

J”
F

Ed
5}

2. The use of claim 1, wherein the ion concentration condition 1s a@£alcium ion concentration
condition.

3. The use of claim 2, wherein the antigen-binding domain Has an antigen-binding activity under

a low calcium-ion concentration condition that is lower tk%ban the antigen-binding activity under a
high calcium-ion concentration condition. f

condition.

5. The use of claim 4, wherein the antlgen—bindmg domain has an antigen binding activity in an
acidic pH range that is lower than the ant;gen—bmdmg activity in a neutral pH range condition.

6. The use of any one of claims 1 to @f Wherem the antigens comprising two or more antigenic

binding units are multimers.

7. The use of claim 6, wheremﬂfhe antigen is any one of GDF, GDF-1, GDF-3 (Vgr-2), GDF-5
(BMP-14, CDMP-1), GDF-6# (BMP 13, CDMP-2), GDF-7 (BMP-12, CDMP-3), GDF-8
(myostatin), GDF-9, GDF—?{S (MIC-1), TNF, TNF-alpha, TNF-alphabeta, TNF-beta2, TNFSF10
(TRAIL Apo-2 ligand, T‘L?_) TNFSF11 (TRANCE/RANK ligand ODF, OPG ligand), TNFSF12
(TWEAK Apo-3 hgand DR3 ligand), TNFSF13 (APRIL TALL2), TNFSF13B (BAFF BLYS,
TALLIL, THANK, TNFSFZO), TNFSF14 (LIGHT HVEM ligand, LTg), TNFSF15
(TL1A/VEGI), 'ENFSFIE% (GITR ligand AITR ligand, TL6), TNFSF1A (TNF-a Conectin, DIF,
TNFSF2), TNE’SFIB (TNF-b LTa, TNFSF1), TNFSF3 (LTb TNFC, p33), TNFSF4 (O0X40

I

ligand gp34
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TXGP1), TNFSF5 (CD40 ligand CD154, gp39, HIGM1, IMD3, TRAP), TNFSF6 (Fagw
Apo-1 ligand, APT1 ligand), TNFSF7 (CD27 ligand CD70), TNFSF8 (CD30 hgand CD153)
TNFSF9 (4-1BB ligand CD137 ligand), VEGF, IgE, IgA, IgG, IgM, RANKL, TGF alpha,
TGF-beta, TGF-beta Pan Specific, and IL-8.

A
/

8. The use of any one of claims 1 to 5, wherein the antigens comprising two or more antigenic

binding units are monomers.

9. The use of any one of claims 1 to 8, wherein the anti gen-bmdmg mol ecules are a
multispecific or multiparatopic antigen-binding molecule, or a cook‘caﬂ of antigen-binding

molecules. 7

,«

10. The use of any one of claims 1 to 9, wherein the Fc reglon is represemed by any one of
SEQ ID NOs: 13, 14, 15, and 16. /

11. The use of any one of claims 1 to 9, wherein th@ Fc region is an Fc region with an enhanced
FcRn-binding activity under an acidic pH range coﬁdltlon compared to that of the Fe region
represented by any one of SEQ ID NOs: 13, 14,,?;[ 5, and 16.

7

12. The use of claim 11, wherein the Fc reélon is an Fe region with a substitution of at least
one or more amino acids selected from th@’ group consisting of amino acids at positions 23§, 244,
245,249, 250, 251, 252, 253, 254, 255 &56 257,258, 260, 262, 265, 270,272, 279, 283, 285,
286, 288, 293, 303, 305, 307, 308, 309 311,312,314, 316,317, 318, 332, 339, 340, 341, 343,
356, 360, 362, 375,376, 377, 378, %O 382, 385, 386, 387, 388, 389, 400, 413, 415, 423, 424,
427,428, 430, 431,433, 434, 43§r 436 438, 439, 440, 442, and 447 (EU numbering) in the
amino acid sequence of the Fc regwn represented by any one of SEQ ID NOs: 13, 14, 15, and

16. /

13. The use of claim 1 wherem the Fc region comprises at least one or more amino acids
selected from the gloqp consisting of:

Leu for the amino aéid of position 238;

Leu for the ammg’gcld of position 244;

Arg for the am ﬁo acid of position 245;

Pro for the agino acid of position 249;
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Phe, Ser, Thr, or Tyr for the amino acid of position 252,
Ser or Thr for the amino acid of position 254;

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

Ala, Arg, Asn, Asp, Gln, Glu, Pro, or Thr for the amino acid of position
Ala, Hle, Met, Asn, Ser, or Val for the amino acid of position 257,
Asp for the amino acid of position 258,
Ser for the amino acid of position 260;
Leu for the amino acid of position 262;
Lys for the amino acid of position 270;

Leu or Arg for the amino acid of position 272;

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

of position 283;

Asn for the amino acid of position 285;

Phe for the amino acid of position 286;

Asn or Pro for the amino acid of position 288
Val for the amino acid of position 293;
Ala, Glu, Gln, or Met for the amino acid of position 307;

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

Pro for the amino acid of position 309,

Ala, Asp, or Pro for the amino acid Q’f position 312;

Ala or Leu for the amino acid of p@smon 314,

Lys for the amino acid of posztmﬁ 316;

Pro for the amino acid of posnzrion 317,

Asn or Thr for the amino ac;ﬂ of position 318;

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

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

Pro for the amino amgf”of position 341;

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

Arg for the amm/gﬁamd of position 375;

Gly, Iie, Met, Pﬁo Thr, or Val for the amino acid of position 376;

Lys for the ayf ino acid of position 377;

Asp, Asn, @ &%‘(Val for the amino acid of position 378;

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

Phe, H/’, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid of
pcsgi%n 382;
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Ala, Arg, Asp, Gly, His, Lys, Ser, or Thr for the amino acid of position 385;
Arg, Asp, lle, Lys, Met, Pro, Ser, or Thr for the amino acid of position 386;

Asn, Pro, or Ser for the amino acid of position 389;
Asn for the amino acid of position 423;

Asn for the amino acid of position 427; ,
Leu, Met, Phe, Ser, or Thr for the amino acid of position 428;
Ala, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr,
position 430;

or Tyr for the amino acid of

His or Asn for the amino acid of position 431;
Arg, Gln, His, Ile, Lys, Pro, or Ser for the amino acid of position 433;
Ala, Gly, His, Phe, Ser, Trp, or Tyr for the amino acid ofiposition 434;
Arg, Asn, His, Ile, Leu, Lys, Met, or Thr for the ami

Lys, Leu, Thr, or Trp for the amino acid of positio

cid of position 436;

Lys for the amino acid of position 440; and

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

as indicated by EU numbering in the amino a
one of SEQ ID NOs: 13, 14, 15, and 16.

sequence of the Fc region represented by any

14, The use of any one of claims 1 t0,9, wherein the Fc region is an Fe region with an
enhanced FcRn-binding activity und V» a neutral pH range condition compared to that of the Fc

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

15. The use of claim 14, whel ein the Fc region is an Fc region with a substitution of at least
one or more amino acids selected from the group consisting of positions 237, 248, 250, 252, 254,
255, 256, 257, 258, 265, 286 289, 297, 298, 303, 305, 307, 308, 309, 311, 312, 314, 315, 317,
332,334, 360, 376, 380, 382, 384, 385, 386, 387, 389, 424, 428, 433, 434, and 436 (EU
numbering) in the amjno acid sequence of the Fc region represented by any one of SEQ ID NOs:
13, 14, 15, and 16

16. Theuse o claim 15, wherein the Fc region comprises at least one or more amino acids
selected fror{}f’the group consisting of:

Met for theﬂammo acid of position 237,

Ile for 1}}} amino acid of position 248;

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

Pheﬁf%fp, or Tyr for the amino acid of position 252;

,

&
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Thr for the amino acid of position 254;

Glu for the amino acid of position 255;

Asp, Asn, Glu, or Gln for the amino acid of position 256;
Ala, Gly, Ile, Leu, Met, Asn, Ser, Thr, or Val for the amino acid of posxt t
His for the amino acid of position 258;
Ala for the amino acid of position 265;
Ala or Glu for the amino acid of position 286;
His for the amino acid of position 289;
Ala for the amino acid of position 297;

Ala for the amino acid of position 303;

Ala for the amino acid of position 305;

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

Ala, Phe, Ile, Leu, Met, Pro, Gln, or Thr for the ami
Ala, Asp, Glu, Pro, or Arg for the amino acid of p?s/mon 309;

Arg, Ser, Val, Trp, or Tyr for the
acid of position 308;

Ala, His, or Ile for the amino acid of position 3
Ala or His for the amino acid of position 312;
Lys or Arg for the amino acid of position 31
Ala, Asp, or His for the amino acid of position 315;
Ala for the amino acid of position 317;
Val for the amino acid of position 33
Leu for the amino acid of position 3;-5
%O

i
Ala for the amino acid of posmg);n 376;

His for the amino acid of positio

Ala for the amino acid of position 380;
ion 382;
Ala for the amino acid of p’bsx‘aon 384;

Ala for the amino acid of po

Asp or His for the amm@ a<:1d of position 385;

Pro for the amino acid f position 386;

Glu for the amino a
Ala or Ser for the
Ala for the amir 0

of position 387;
no acid of position 389,

acid of position 424;

Ala, Asp, Phe%g‘éy
of position 38

ly, His, Ile, Lys, Leu, Asn, Pro, Gln, Ser, Thr, Val, Trp, or Tyr for the amino acid
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His , Ile, Leu, Phe, Thr, or Val‘ for the amino acid of position 436;

as indicated by EU numbering in the amino acid sequence of the Fc region reprééented by any
one of SEQ ID NOs: 13, 14, 15, and 16. :

17. The use of any one of claims 1 to 13, wherein the Fec region includes an Fc region that has a

higher Fey receptor-binding activity than that of the Fc region of a native human IeG.

18.  The use of claim 17, wherein the Fc region comprises in its amino acid sequence at least
one or more amino acids that are different from amino acids of the native human IgG Fc region
selected from the group consisting of positions 221, 222,223, 224,225,227, 228, 230, 231, 232,
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, 272, 273,274, 275, 276, 278,
279, 280, 281, 282, 283, 284, 285, 286, 288, 290, 291, 292, 293, 294, 295, 296, 297, 298, 299,
300, 301, 302, 303, 304, 305, 311, 313, 315, 317, 318,320, 322, 323, 324, 325, 326, 327, 328,

, 377,378,379, 380, 382, 385, 392, 396,
421,427, 428, 429, 434, 436, and 440 (EU numbering).

19. The use of claim 18, wherein the Fc region comprises in its amino acid sequence at least

one amino acid selected from the group co

Lys or Tyr for the amino acid of position
Phe, Trp, Glu, or Tyr for the amino aci of position 222;
id of position 223;
Phe, Trp, Glu, or Tyr for the amino acid of position 224;

Phe, Trp, Glu, or Lys for the amino

Glu, Lys, or Trp for the amino a
Glu, Gly, Lys, or Tyr for the a
Glu, Gly, Lys, or Tyr for the amino acid of position 228;
Ala, Glu, Gly, or Tyr for
Glu, Gly, Lys, Pro, or T
Glu, Gly, Lys, or Tyr f? the amino acid of position 232;

Ala, Asp, Phe, Gly, s, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the
amino acid of posi ’
Ala, Asp, Glu, Pﬁé, Gly, His, Ile, Lys, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the
amino acid of ﬁgsition 234,

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

of position 225;

o acid of position 227,

¢ amino acid of position 230;

#for the amino acid of position 231;

amino aci of position 235;
“’gGlu, Phe, His, lle, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the
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amino acid of position 236;
Asp, Glu, Phe, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the
amino acid of position 237; |
Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, Trp or Tyr for the
amino acid of position 238;
Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Thr, Val, p, or Tyr for the

amino acid of position 239;

Ala, Ile, Met, or Thr for the amino acid of position 240;
Asp, Glu, Leu, Arg, Trp, or Tyr for the amino acid of position 241y
Leu, Glu, Leu, Gln, Arg, Trp, or Tyr for the amino acid of positign 243;
His for the amino acid of position 244;

Ala for the amino acid of position 245;

Asp, Glu, His, or Tyr for the amino acid of position 246;
Ala, Phe, Gly, His, Ile, Leu, Met, Thr, Val, or Tyr for th¢ amino acid of position 247,
Glu, His, Gln, or Tyr for the amino acid of position 249;
Glu or Gln for the amino acid of position 250;
Phe for the amino acid of position 251;

Phe, Met, or Tyr for the amino acid of positio
Glu, Leu, or Tyr for the amino acid of positign 255;

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

Asp, Glu, His, Ser, or Tyr for the aminosacid of position 258;
Asp, Glu, His, or Tyr for the amino of position 260;

10 acid of position 262;

Ala, lle, Met, or Thr for the aming acid of position 263;

Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Trp, or Tyr for the
amino acid of position 264
Ala, Leu, Phe, Gly, His, lle; Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the
amino acid of position 2,
Ala, Tle, Met, or Thr for the amino acid of position 266;

Asp, Glu, Phe, His, Hle, Lys, Leu, Met, Asn, Pro, Gln, Arg, Thr, Val, Trp, or Tyr for the amino
acid of position
Asp, Glu, Phe, @ly, lle, Lys, Leu, Met, Pro, Gln, Arg, Thr, Val, or Trp for the amino acid of
position 268
Phe, Gly, Hris Ile, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid of
pos1t10n 269

Glu, Ph’% Gly, His, Ile, Leu, Met, Pro, Gln, Arg, Ser, Thr, Trp, or Tyr for the amino acid of
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position 270;
Ala, Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, Trp,
amino acid of position 271;
Asp, Phe, Gly, His, Ile, Lys, Leu, Met, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for thé amino acid of
position 272,

Phe or Ile for the amino acid of position 273;
Asp, Glu, Phe, Gly, His, Ile, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp
of position 274;

1 Tyr for the amino acid

Leu or Trp for the amino acid of position 275;
Asp, Glu, Phe, Gly, His, Ile, Leu, Met, Pro, Arg, Ser, Thr, Val, Tr
position 276;
Asp, Glu, Gly, His, lle, Lys, Leu, Met, Asn, Pro, Gln, Arg, S
acid of position 278;

r Tyr for the amino acid of
Thr, Val, or Trp for the amino

Ala for the amino acid of position 279;
Ala, Gly, His, Lys, Leu, Pro, Gln, Trp, or Tyr for the a no acid of position 280;
Asp, Lys, Pro, or Tyr for the amino acid of position .
Glu, Gly, Lys, Pro, or Tyr for the amino acid of pgsition 282;
Ala, Gly, His, e, Lys, Leu, Met, Pro, Arg, or
Asp, Glu, Leu, Asn, Thr, or Tyr for the ami

for the amino acid of position 283;

cid of position 284;
Asp, Glu, Lys, Gln, Trp, or Tyr for the amino acid of position 285;
Glu, Gly, Pro, or Tyr for the amino acid ¢f position 286;

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

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

p, or Tyr for the amino acid of position 290;

Ala, Asp, Glu, Pro, Thr, or Tyr for the amino acid of position 292;
Phe, Gly, His, Ile, Leu, Met,
position 293; )
Phe, Gly, His, Ile, Lys,

, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid of

u, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid of

position 294;

Asp, Glu, Phe, Gly, His, Ile, Lys, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino acid
of position 295;

Ala, Asp, Glu, Gly, His, Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, or Val for the amino acid of
position 296;

Ala, Agp, Glu, Phe, His, Ile, Lys, Met, Asn, Gln, Arg, Thr, Val, Trp, or Tyr for the amino acid of
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position 298; ;
Ala, Asp, Glu, Phe, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gin, Arg, Ser, Val, Trp, ot/ for the
amino acid of position 299; '
Ala, Asp, Glu, Gly, His, Ile, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, or»rp for the
amino acid of position 300; J
Asp, Glu, His, or Tyr for the amino acid of position 301; | 4
Ile for the amino acid of position 302; /
Asp, Gly, or Tyr for the amino acid of position 303; /
Asp, His, Leu, Asn, or Thr for the amino acid of position 304; /;f’
Glu, Tle, Thr, or Tyr for the amino acid of position 305; f;
Ala, Asp, Asn, Thr, Val, or Tyr for the amino acid of posmon 3 1,1”

Phe for the amino acid of position 313; .?!

J

Leu for the amino acid of position 315; /
Glu or Gln for the amino acid of position 317,

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

Asp, Phe, Gly, His, Ile, Leu, Asn, Pro, Ser, Thr, Val,j;Frp, or Tyr for the amino acid of position
320,

Ala, Asp, Phe, Gly, His, Ile, Pro, Ser, Thr, Val, T' , or Tyr for the amino acid of position 322;
Ile for the amino acid of position 323; f

Asp, Phe, Gly, His, Ile, Leu, Met, Pro, Arg, f{hr Val, Trp, or Tyr for the amino acid of position
324; ﬁf’
Ala, Asp, Glu, Phe, Gly, His, He, Lys, }é’eu Met, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the
amino acid of position 325;

Ala, Asp, Glu, Gly, Ile, Leu, Met;jﬁén, Pro, Gln, Ser, Thr, Val, Trp, or Tyr for the amino acid of
position 326;

Ala, Asp, Glu, Phe, Gly, His, e, Lys, Leu, Met, Asn, Pro, Arg, Thr, Val, Trp, or Tyr for the
amino acid of position 327 ,/}

Ala, Asp, Glu, Phe, Gly, }‘{gs, e, Lys, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the

amino acid of pomﬁ;r/;/fgi%

Asp, Glu, Phe, Gly, k is Ile, Lys, Leu, Met, Asn, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the
amino acid of posﬁ;ﬁon 329;

Cys, Glu, Phe, gﬁy, His, Hle, Lys, Leu, Met, Asn, Pro, Arg, Ser, Thr, Val, Trp, or Tyr for the amino
acid of posmgm 330,

Asp, Phe, gfl Ile, Leu, Met, Gln, Arg, Thr, Val, Trp, or Tyr for the amino acid of position 331;
Ala, As}gﬁ Glu, Phe, Gly, His, Lys, Leu, Met, Asn, Pro, Gln, Arg, Ser, Thr, Val, Trp, or Tyr for the
amin;ﬁcid of position 332;

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

position 333; @p’

Ala, Glu, Phe, Ile, Leu, Pro, or Thr for the amino acid of position 334; ﬁ /
Asp, Phe, Gly, His, Ile, Leu, Met, Asn, Pro, Arg, Ser, Val, Trp, or Tyr for the al}ffno acid of
position 335; f

Glu, Lys, or Tyr for the amino acid of position 336; [5‘

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

Asp, Phe, Gly, Ile, Lys, Met, Asn, Gln, Arg, Ser, or Thr for the ammo éc:ld of position 339;
Ala or Val for the amino acid of position 376; Iz:f’
Gly or Lys for the amino acid of position 377, Vi
Asp for the amino acid of position 378; 4
Asn for the amino acid of position 379; s
Ala, Asn, or Ser for the amino acid of position 380; f
Ala or lle for the amino acid of position 382; ﬂf’f
Glu for the amino acid of position 385; /
Thr for the amino acid of position 392; §#
Leu for the amino acid of position 396; 7
Lys for the amino acid of position 421, jf
Asn for the amino acid of position 427, f/f
Phe or Leu for the amino acid of position 428
Met for the amino acid of position 429; f Q
Trp for the amino acid of position 434&,
Ile for the amino acid of position 4.}6 and
Gly, His, Ile, Leu, or Tyr for the ?hmo acid of position 440,
as indicated by EU numbering./ g
y

20. The use of any one Ofy claims 1 to 16, wherein the Fc region has a higher binding activity
toward an inhibitory F(");w receptor than toward an activating Fcy receptor.

,g?
21. The use of clgﬁ% 20, wherein the inhibitory Fey receptor is human FeyRIIb.
22. Theuse of/;llmm 20 or 21, wherein the activating Fcy receptor is human FcyRIa, human
FeyRIla (R), ﬁuman FeyRIa (H), human FeyRIIla (V), or human FeyRIIa (F).

{jf

/«”
23. ngy use of any one of claims 20 to 22, wherein the amino acid at position 238 or 328 (EU

nu;mbﬁffmg) in the Fc region is different from the amino acid in the native human IgG Fc region.
7

/
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24. The use of claim 23, wherein the amino acid at position 238 of the Fc reg:gm is Asp or the
amino acid of position 328 of the Fc region is Glu as indicated by EU numbez;x’ﬁg

25. The use of claim 23 or 24, wherein the amino acid sequence of the B¢ region comprises at
least one or more amino acids selected from the group consisting of:
Asp for the amino acid of position 233;

Trp or Tyr for the amino acid of position 234; /
Ala, Asp, Glu, Leu, Met, Phe, Trp, or Tyr for the amino acid of pmmon 237,
Asp for the amino acid of position 239; f

Ala, Gln, or Val for the amino acid of position 267;

Asn, Asp, or Glu for the amino acid of position 268;

Gly for the amino acid of position 271;
Ala, Asn, Asp, Gln, Glu, Leu, Met, Ser, or Thr for the;famlno acid of position 326;
Arg, Lys, or Met for the amino acid of position 330”‘

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

Asp for the amino acid of position 296;

as indicated by EU numbering. ,5

;
4
/

26. A method of screening for an antlgembmdmg molecule having a function of eliminating an
antigen from the plasma, wherein the gneihod comprises:
(a) obtaining an antigen-binding dorﬁam of which antigen-binding activity varies depending on
an ion concentration condition; /{»f
(b) obtaining a gene encoding ghe antigen-binding domain selected in (a) above;
(c) operably linking the gene dbtained in (b) above with a gene encoding an Fc region;
(d) culturing a host cell compnsmg the genes operably linked in (¢) above;
(e) isolating an antlgen—b‘indmg molecule from a culture solution obtained in (d) above;
(f) contacting the an‘ugén-bmdmg molecule obtained in (e) above with an antigen; and
(g) evaluating the f%f‘matlon of an immune complex comprising the antigen-binding molecule
and the antigen. ¢

f
27. A methgﬁ for producing an antigen-binding molecule having a function of eliminating an
antigen fronﬁﬁ the plasma, wherein the method comprises:
(a) contag:tmg an antigen with an antigen-binding molecule comprising an Fe region and two or
more angcmbmdmg domains, wherein at least one of the antigen-binding domains has an

antigén-binding activity that varies depending on an ion concentration condition;
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(b) evaluating formation of an immune complex comprising the antigen-binding mole@ﬁle and
Iﬁ

the antigen; ﬁf'

(¢) culturing a host cell comprising a vector that carries a gene encoding an antigg;ﬁ?-binding
molecule which is confirmed to form an immune complex in (b) above; and /

&

(d) isolating the antigen-binding molecule from a culture solution obtained ig;ag(c) above.

S
r
Vi
d

28. A method for producing an antigen-binding molecule having a ﬁmc”uon of eliminating an
antigen from the plasma, wherein the method comprises:
(a) obtaining an antigen-binding domain of which anugen—bmdmg actwﬁy varies depending on
an ion concentration condition; x

(b) obtaining a gene encoding the antigen-binding domain seleﬂted in (a) above;

(c) operably linking the gene obtained in (b) above with a g§ne encoding an Fc region;

(d) culturing a host cell comprising the genes operably hnked in (c) above;

{e) isolating an antigen-binding molecule from a culturg sohmon obtained in (d) above;

(f) contacting the antigen-binding molecule obtamed siil (e) above with an antigen;

(g) evaluating formation of an immune complex cg‘mpnsmg the antigen-binding molecule and

the antigen; 5,/’
(h) culturing a host cell comprising a vector tlaagt carries a gene encoding an antigen-binding
molecule which is confirmed to form an 1rr/u§iune complex in (g) above; and
(i) isolating the antigen-binding molecu] /from a culture solution obtained in (h) above.

ﬁf‘
29. A method for producing an an_ﬁi”gembinding molecule having a function of eliminating an
antigen from the plasma, Wherei%fé{e method comprises:
(a) obtaining an antigen-bindir { domain of which antigen-binding activity varies depending on
an ion concentration condmgﬁ}g
(b) obtaining a gene encod; ng the antigen-binding domain selected in (a) above;
(c) operably linking the gene obtained in (b) above with a gene encoding an Fe region;
(d) culturing a host ngﬂ( comprising the genes operably linked in (c) above; and
(e) isolating an ant;éi:n-binding molecule from a culture solution obtained in (d) above; and
wherein the methbd further comprises contacting the antigen-binding molecule obtained by the
production mgﬁflod with an antigen, and evaluating the formation of an immune complex

compnsmg Jiﬁe antigen-binding molecule and the antigen.



