CLAIMS

1. A bispecific protein for targeting two different kinds of targets, the bispecific            protein comprising a first CH3 domain or a first Fc region comprising the first CH3 domain         and a second CH3 domain or a second Fc region comprising the second CH3 domain,          wherein the first CH3 domain and the second CH3 domain are mutated such that at least one selected from amino acid pairs forming respective amino acid-amino acid bonds between the    first CH3 domain and the second CH3 domain is modified by: 
(1) at least one mutation selected from the group consisting of:
(i) a substitution of phenylalanine at position 405 with lysine, arginine, or alanine, and lysine at position 409 with phenylalanine or tryptophan; and
(ii) a substitution of lysine at position 409 with tryptophan and tyrosine at position 407 with alanine 
on the basis of the CH3 domain of IgG1 (EU numbering); or
(2) at least one mutation corresponding to the at least one mutation in CH3 domains of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM.

2. The bispecific protein of claim 1, wherein the bispecific protein is further mutated by an electrostatic interaction-introduced mutation in which, of the two amino acids constituting: at least one amino acid pair selected from the group consisting of serine at position 364 and leucine at position 368, threonine at position 394 and threonine at position 394, glutamic acid at position 357 and lysine at position 370, glutamic acid at position 357 and tyrosine at position 349, threonine at position 366 and tyrosine at position 407, and threonine at position 394 and valine at position 397 in an IgG1 CH3 domain (EU numbering); or at least one amino acid pair at a position corresponding to the at least one amino acid pair in CH3 domains of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM,
one is substituted with an amino acid having a positive charge and the other is      substituted with an amino acid having a negative charge.

3. The bispecific protein of claim 2, wherein the electrostatic interaction-introduced mutation comprises at least one of the following mutations on the basis of IgG1 (EU numbering), or at least one of corresponding mutations in the CH3 domains of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM:
substitution of serine at position 364 with an amino acid having a positive charge and leucine at position 368 with an amino acid having a negative charge;
substitution of threonine at position 394 with an amino acid having a positive charge and threonine at position 394 with an amino acid having a negative charge;
substitution of glutamic acid at position 357 with an amino acid having a positive charge and lysine at position 370 with an amino acid having a negative charge;
substitution of glutamic acid at position 357 with an amino acid having a positive charge and tyrosine at position 349 with an amino acid having a negative charge;
substitution of threonine at position 366 with an amino acid having a positive charge and tyrosine at position 407 with an amino acid having a negative charge;
substitution of threonine at position 394 with an amino acid having a positive charge and valine at position 397 with an amino acid having a negative charge; and
substitution of tyrosine at position 349 with an amino acid having a positive charge and glutamic acid at position 357 with an amino acid having a negative charge.

4. The bispecific protein of claim 1, wherein the bispecific protein is further mutated by a swapping mutation in which exchange is made between two paired amino acid residues in:
at least one amino acid pair selected from the group consisting of a pair of serine at position 364 and lysine at position 370, a pair of glutamine at position 347 and lysine at position 360, a pair of glutamic acid at position 357 and tyrosine at position 349, a pair of serine at position 354 and tyrosine at position 349, a pair of glutamic acid at position 357 and lysine at position 370, a pair of lysine at position 360 and tyrosine at position 349, a pair of serine at position 364 and leucine at position 368, a pair of leucine at position 368 and lysine at position 409, a pair of asparagine at position 390 and serine at position 400, a pair of threonine at position 394 and valine at position 397, a pair of leucine at position 398 and lysine at position 392, a pair of tyrosine at position 407 and threonine at position 366, and a pair of threonine at position 411 and lysine at position 370 on the basis of CH3 domain IgG1 (EU numbering); or
at least one amino acid pair at a position corresponding to the at least one amino acid pair in CH3 domains of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM.

5. The bispecific protein of claim 4, wherein the swapping mutation comprises at least one of the following mutations on the basis of the CH3 domain of IgG1 (EU numbering) or at least one mutation corresponding to the at least one mutation in CH3 domains of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM:
substitution of serine at position 364 with lysine and lysine at position 370 with serine;
substitution of tyrosine at position 407 with threonine and threonine at position 366 with tyrosine; 
substitution of glutamic acid at position 357 with lysine and lysine at position 370 with glutamic acid; and
substitution of glutamic acid at position 357 with tyrosine and tyrosine at position 349 with serine.

6. The bispecific protein of claim 5, comprising the following mutation on the basis of the CH3 of IgG1, or corresponding mutation in CH3 domains of IgG2, IgG3, IgG4, IgA1 IgA2, IgE, or IgM:
(a) substitution of phenylalanine at position 405 with lysine or arginine, and lysine at position 409 with phenylalanine or tryptophan; or
(b) a combination of (a) and substitution serine at position 364 with lysine or arginine, and lysine at position 370 with serine.

7. The bispecific protein of claim 6, further comprising the following mutation on the basis of CH3 domain of IgG1 (EU numbering), or at least one mutation corresponding to the at least one mutation in CH3 domains of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM:
substitution of leucine at position 368 with aspartic acid, or glutamic acid, and serine at position 364 with lysine or arginine.

8. The bispecific protein of claim 1, comprising the following mutation on the basis of the CH3 domain of IgG1 (EU numbering), or at least one mutation corresponding to the at least one mutation in CH3 domains of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM:
substitution of phenylalanine at position 405 with arginine, and lysine at position 409 with tryptophan;
substitution of phenylalanine at position 405 with lysine, and lysine at position 409 with phenylalanine;
substitution of phenylalanine at position 405 with arginine, and lysine at position 409 with phenylalanine; or
substitution of phenylalanine at position 405 with lysine, and lysine at position 409 with tryptophan.

9. The bispecific protein of claim 8, further comprising a mutation as follows on the basis of the CH3 of IgG1, or a corresponding mutation in CH3 domains of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM:
substitution of serine at position 364 with lysine, and lysine at position 370 with serine;
substitution of serine at position 364 with lysine, and leucine at position 368 with aspartic acid; or
a combination thereof.


10. The bispecific protein of claim 9, comprising the following mutations on the basis of the CH3 domain of IgG1 (EU numbering), or a mutation corresponding to the at least one mutation in CH3 domains of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM:
substitution of serine at position 364 in the first CH3 domain with lysine and leucine at position 368 in the second CH3 domain with aspartic acid, and substitution of lysine at position 409 in the first CH3 domain with phenylalanine and phenylalanine at position 405 in the second CH3 domain with lysine;
substitution of serine at position 364 in the first CH3 domain with lysine and leucine at position 368 in the second CH3 domain with aspartic acid, and substitution of lysine at position 409 in the first CH3 domain with phenylalanine and phenylalanine at position 405 in the second CH3 domain with arginine;
substitution of serine at position 364 in the first CH3 domain with lysine and lysine at position 370 in the second CH3 domain with serine, and substitution of lysine at position 409 in the first CH3 domain with phenylalanine and phenylalanine at position 405 in the second CH3 domain with lysine; 
substitution of serine at position 364 in the first CH3 domain with lysine and lysine at position 370 in the second CH3 domain with serine, and substitution of lysine at position 409 in the first CH3 domain with phenylalanine and phenylalanine at position 405 in the second CH3 domain with arginine;
substitution of serine at position 364 in the first CH3 domain with lysine and leucine at position 368 in the second CH3 domain with aspartic acid, and substitution of lysine at position 409 in the first CH3 domain with tryptophan and phenylalanine at position 405 in the second CH3 domain with lysine;
substitution of serine at position 364 in the first CH3 domain with lysine and leucine at position 368 in the second CH3 domain with aspartic acid, and substitution of lysine at position 409 in the first CH3 domain with tryptophan and phenylalanine at position 405 in the second CH3 domain with arginine;
substitution of serine at position 364 in the first CH3 domain with lysine and lysine at position 370 in the second CH3 domain with serine, and substitution of lysine at position 409 in the first CH3 domain with tryptophan and phenylalanine at position 405 in the second CH3 domain with lysine; or
substitution of serine at position 364 in the first CH3 domain with lysine and lysine at position 370 in the second CH3 domain with serine, and substitution of lysine at position 409 in the first CH3 domain with tryptophan and phenylalanine at position 405 in the second CH3 domain with arginine.

11. The bispecific protein of any one of claims 1 to 10, wherein the bispecific protein is a  bispecific antibody or an antigen-binding fragment thereof comprising a first CH1 domain and a first CL (light chain constant region) domain derived respectively from the heavy chain and light chain of an antibody recognizing a first epitope and a second CH1 domain and a second CL domain derived respectively from the heavy chain and light chain of an antibody recognizing a second epitope,
wherein the bispecific antibody or an antigen-binding fragment thereof further comprises at least one of the following mutations on the CH1 domains and the CL domains:
a mutation in which, of the two amino acids constituting each pair of one or more first amino acid pairs selected from among amino acid pairs forming respective amino acid-amino acid bonds between the first CH1 domain and the first CL domain, one is substituted with an amino acid having a positive charge and the other is substituted with an amino acid having a negative charge; and 
a mutation in which, of the two amino acids constituting each pair of one or more second amino acid pairs selected from among amino acid pairs forming respective amino acid-amino acid bonds between the second CH1 domain and the second CL domain, one is substituted with an amino acid having a positive charge and the other is substituted with an amino acid having a negative charge, and
wherein the amino acid having a positive charge is lysine or arginine, the amino acid having a negative charge is aspartic acid or glutamic acid.

12. The bispecific protein of claim 11, wherein:
the amino acids substituted respectively in the first CH1 domain and the second CH1 domain have opposite charges, 
the amino acids substituted respectively in the first CL domain and the first CH1 domain have opposite charges, and 
the amino acids substituted respectively in the second CL domain and the second CH1 domain have opposite charges.

13. The bispecific protein of claim 11, wherein the amino acid to be substituted with an amino acid having a positive or negative charge in the CH1 domain is at least one of the following amino acids on the basis of the CH1 domain of IgG1 (EU numbering), or an amino acid at a position corresponding to the at least one amino acid in CH1 domains of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM:
leucine at position 145, 
serine at position 183, 
lysine at position 147, 
phenylalanine at position 170,
proline at position 171, and 
valine at position 185, and
the amino acid to be substituted with an amino acid having a positive or negative charge in the CL domain is at least one of the following amino acids on the basis of the CL domain of kappa type (EU numbering), or an amino acid at a position corresponding to the at least one amino acid in the CL domain of lambda type:
serine at position 131,
valine at position 133,
leucine at position 135,
serine at position 162, and
threonine at position 180.

14. The bispecific protein of claim 11, wherein
a set of two amino acids forming an amino acid pair between the CH1 domain and the CL domain is at least one of the following amino acid pairs on the basis of the CH1 domain of IgG1 and the CL domain of kappa type (EU numbering), or at least one amino acid pair at a position corresponding to the at least one amino acid pair in CH1 domains and CL domain of lambda type of IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM:
a pair of leucine at position 145 in the CH1 domain and serine at position 131 in the CL domain,
a pair of leucine at position 145 in the CH1 domain and valine at position 133 in the CL domain, 
a pair of serine at position 183 in the CH1 domain and valine at position 133 in the CL domain,
a pair of lysine at position 147 in the CH1 domain and threonine at position 180 in the CL domain, 
a pair of valine at position 185 in the CH1 domain and leucine at position 135 in the CL domain,
a pair of phenylalanine at position 170 in the CH1 domain and leucine at position 135 in the CL domain, and
a pair of proline at position 171 in the CH1 domain and serine at position 162 in the CL domain. 
15. The bispecific protein of claim 11, wherein
the antibody recognizing a first epitope is an anti-influenza B antibody comprising the heavy chain variable region of SEQ ID NO: 27 and the light chain variable region of SEQ ID NO: 31; and
the antibody recognizing a second epitope is an anti-influenza A antibody comprising the heavy chain variable region of SEQ ID NO: 29 and the light chain variable region of SEQ ID NO: 31.

16. A method for constructing a bispecific protein for targeting different targets, the method comprising one of the following mutation introducing steps to introduce at least one mutation into at least one selected from amino acid pairs forming amino acid-amino acid bonds between a first CH3 domain and a second CH3 domain:
(i) a substitution of phenylalanine at position 405 with lysine or arginine and lysine at position 409 with phenylalanine or tryptophan,
(ii) a substitution of lysine at position 409 with tryptophan and tyrosine at position 407 with alanine; and
(iii) a substitution of lysine at position 409 with tryptophan and phenylalanine at position 405 with alanine,
on the basis of the CH3 domain of IgG1 (EU numbering),
wherein the first CH3 domain and the second CH3 domain are each independently derived from an immunoglobulin selected from the group consisting of IgG1, IgG2, IgG3, IgG4, IgA1, IgA2, IgE, or IgM.

17. The method of claim 16, further comprising the following mutation introducing step of:
introducing a mutation of a substitution of serine at position 364 with lysine and lysine at position 370 with serine;
introducing a mutation of a substitution of one of serine at position 364 and leucine at position 368 with an amino acid having a positive charge and the other with an amino acid having a negative charge; or
a combination thereof.
18. The method of claim 16 or 17, further comprising the following CH1 and CL domain mutating steps of: 
substituting one of the two amino acid residues constituting at least one selected from amino acid pairs forming amino acid-amino acid bonds between a first CH1 domain derived from the heavy chain and a first CL domain of an antibody recognizing a first epitope with an amino acid having a positive charge and the other with an amino acid having a negative charge; and
substituting one of the two amino acid residues constituting at least one selected from amino acid pairs forming amino acid-amino acid bonds between a second CH1 domain derived from the heavy chain and a second CL domain of an antibody recognizing a second epitope with an amino acid having a positive charge and the other with an amino acid having a negative charge.
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