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CLAIMS

1. A bispecific antibody or an antibody fragment thereof, having the first arm specifically
binding to PD-1 and the second arm specifically binding to CD19, and specifically binding to
PD-1 and CD19, respectively, wherein the first arm specifically binding to PD-1 comprises
any one of VH selected from

(A) a VH having

(a) a VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 18,

(b) a VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 19, and
(c) a VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 20,

(B) a VH having

(a) a VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 6,

(b) a VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 7, and

(c) a VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 8,

(C) a VH having

(a) a VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 9,

(b) a VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 10, and

(c) a VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 11,

(D) a VH having

(a) a VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 12,

(b) a VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 13, and

(c) a VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 14,

(E) a VH having

(a) a VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 15,

(b) a VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 16, and

(c) a VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 17, and
the second arm specifically binding to CD19 comprises any one of VH selected from

(A) a VH having

(a) a VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 35,

(b) a VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 36, and

(c) a VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 37,

(B) a VH having

(a) a VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No.38,

(b) a VH-CDR2 comprising the amino acid sequence set forth in SEQ 1D No.39, and

(c) a VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No.40,
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(C) a VH having

(a) a VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No.41,

(b) a VH-CDR2 comprising the amino acid sequence set forth in SEQ 1D No.42, and

(c) a VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No.43,

(D) a VH having

(a) a VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No.44,

(b) a VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No.45, and

(c) a VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No.46, and

(E) a VH having

(a) a VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No.47,

(b) a VH-CDR2 comprising the amino acid sequence set forth in SEQ 1D No.48, and

(c) a VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No0.49, and
wherein one to five arbitrary amino acid residues may be substituted with conservative amino
acids thereof in any one or more of CDRs selected from the VH-CDR1, VH-CDR2 and VH-
CDRa3 in the VH of the first arm specifically binding to PD-1, respectively; and/or one to five
arbitrary amino acid residues may be substituted with conservative amino acids thereof in any
one or more of CDRs selected from the VH-CDR1, VH-CDR2 and VH-CDR3 in the VH of the
second arm specifically binding to CD19, and

wherein the first arm specifically binding to PD-1 and the second arm specifically binding to
CD19 have the VL having

(@) the VL-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 26,

(b) the VL-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 27, and

(c) the VL-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 28, respectively.

2. The bispecific antibody or antibody fragment thereof according to claim 1, wherein the first
arm specifically binding to PD-1 comprises any one of VH selected from
(A) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 18,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 19,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 20,
(B) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ 1D No. 6,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 7, and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 8,
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(C) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 9,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 10,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ 1D No. 11,
(D) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 12,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 13,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 14,
(E) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 15,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 16,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 17,
and

the second arm specifically binding to CD19 comprises any one of VH selected from
(A) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 35,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 36,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 37,
(B) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No.38,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No.39,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ 1D No.40,
(C) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No.41,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No.42,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ 1D No.43,
(D) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ 1D No.44,
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(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No.45,
and

(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No.46, and
(E) the VH having

(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No.47,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ 1D No.48,
and

(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No.49, and
wherein the first arm specifically binding to PD-1 and the second arm specifically
binding to CD19 have the VL having
(@) the VL-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 26,

(b) the VL-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 27, and
(c) the VL-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 28,
respectively.

3. The bispecific antibody or antibody fragment thereof according to claim 1 or 2,

wherein (i) the VH of the first arm specifically binding to PD-1 has
(@) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 18,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 19, and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 20, and
(ii) the VH of the second arm specifically binding to CD19 is any one selected from
(A) the VH having
(@) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 35,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 36, and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 37,
(B) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 38,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 39, and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 40,
(C) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 41,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 42, and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 43,
(D) the VH having
(@) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 44,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 45, and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 46, and
(E) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 47,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 48, and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 49.
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4. The bispecific antibody or antibody fragment thereof according to claim 1 or 2,
wherein (i) the VH of the first arm specifically binding to PD-1 has
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ 1D No. 6,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 7, and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 8, and
(ii) the VH of the second arm specifically binding to CD19 is any one selected from
(A) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 35,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 36,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 37,
(B) the VH having
(@) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 38,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 39,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 40,
(C) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 41,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 42,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 43,
(D) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 44,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 45,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 46,
and
(E) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 47,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 48,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 49.
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5. The bispecific antibody or antibody fragment thereof according to claim 1 or 2,

wherein (i) the VH of the first arm specifically binding to PD-1 has
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 9,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 10,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 11,
and

(ii) the VH of the second arm specifically binding to CD19 is any one selected from
(A) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 35,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 36,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 37,
(B) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ 1D No. 38,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 39,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 40,
(C) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 41,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 42,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 43,
(D) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 44,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 45,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 46,
and
(E) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 47,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 48,
and

(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 49.
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6. The bispecific antibody or antibody fragment thereof according to claim 1 or 2,
wherein (i) the VH of the first arm specifically binding to PD-1 has
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 12,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 13,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 14,
and

(ii) the VH of the second arm specifically binding to CD19 is any one selected from
(A) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 35,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 36,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 37,
(B) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ 1D No. 38,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 39,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 40,
(C) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 41,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 42,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 43,
(D) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 44,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 45,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 46,
and
(E) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 47,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 48,
and

(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 49.
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7. The bispecific antibody or antibody fragment thereof according to claim 1 or 2,
wherein (i) the VH of the first arm specifically binding to PD-1 has
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 15,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 16,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 17,
and

(ii) the VH of the second arm specifically binding to CD19 is any one selected from
(A) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 35,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 36,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 37,
(B) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ 1D No. 38,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 39,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 40,
(C) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 41,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 42,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 43,
(D) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 44,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 45,
and
(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 46,
and
(E) the VH having
(a) the VH-CDR1 comprising the amino acid sequence set forth in SEQ ID No. 47,
(b) the VH-CDR2 comprising the amino acid sequence set forth in SEQ ID No. 48,
and

(c) the VH-CDR3 comprising the amino acid sequence set forth in SEQ ID No. 49.
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8. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to 7,
wherein in the VH of the first arm specifically binding to PD-1, the FR1, FR2 and FR3 regions
correspond to the amino acid sequences encoded by the germ-line V gene IGHV7-4-1 which
may be with somatic mutation(s), respectively, and wherein the FR4 region comprises the
amino acid sequence encoded by the germ-line J gene JH6¢ which may be with somatic

mutation(s), and excludes any amino acid sequence included in the VH-CDR3 region.

9. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to 8,
wherein the FR1, FR2 and FR3 regions in the VH of the second arm specifically binding to
CD19 correspond to the amino acid sequences encoded by the germ-line V gene IGHV5-51

which may be with somatic mutation(s), respectively.

10. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to
9, wherein the VH of the first arm specifically binding to PD-1 comprises the amino acid
sequence set forth in any one selected from SEQ ID 5, SEQ ID No. 1, SEQ ID No. 2, SEQ ID
No. 3 and SEQ ID No. 4, or an amino acid sequence having at least 80% identity to the same

VH amino acid sequence.

11. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to
10, wherein the VVH of the second arm specifically binding to CD19 comprises the amino acid
sequence set forth in any one selected from , SEQ ID No. 62, SEQ ID No. 30, SEQ ID No. 31,
SEQ ID No. 32, SEQ ID No. 33, SEQ ID No. 34, SEQ ID No. 63, SEQ ID No. 64, SEQ ID No.
65 and SEQ ID No. 66, or an amino acid sequence having an identity of at least 80% to the

same VH amino acid sequence.

12. The bispecific antibody or antibody fragment thereof according to claim 1 or 2, wherein
the VH of the first arm specifically binding to PD-1 comprises the amino acid sequence set
forth in any one selected from SEQ ID No. 5, SEQ ID No. 1, SEQ ID No. 2, SEQ ID No. 3 and
SEQ ID No. 4, and the VH of the second arm specifically binding to CD19 comprises the
amino acid sequence set forth in any one selected from SEQ ID No. 62, SEQ ID No. 30, SEQ
ID No. 31, SEQ ID No. 32, SEQ ID No. 33, SEQ ID No. 34, SEQ ID No. 63, SEQ ID No. 64,
SEQ ID No. 65 and SEQ ID No. 66.

13. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to
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3, wherein the VH of the first arm specifically binding to PD-1 comprises the amino acid
sequence set forth in SEQ ID No. 5, and the VH of the second arm specifically binding to CD19
comprises the amino acid sequence set forth in any one selected from SEQ ID No. 62, SEQ ID
No. 30, SEQ ID No. 31, SEQ ID No. 32, SEQ ID No. 33, SEQ ID No. 34, SEQ ID No. 63,
SEQ ID No. 64, SEQ ID No. 65 and SEQ ID No. 66.

14. The bispecific antibody or antibody fragment thereof according to any one of claims 1, 2
or 4, wherein the VH of the first arm specifically binding to PD-1 comprises the amino acid
sequence set forth in SEQ ID No. 1, and the VH of the second arm specifically binding to CD19
comprises the amino acid sequence set forth in any one selected from SEQ ID No. 62, SEQ ID
No. 30, SEQ ID No. 31, SEQ ID No. 32, SEQ ID No. 33, SEQ ID No. 34, SEQ ID No. 63,
SEQ ID No. 64, SEQ ID No. 65 and SEQ ID No. 66.

15. The bispecific antibody or antibody fragment thereof according to claim 1, 2 or 5, wherein
the VH of the first arm specifically binding to PD-1 comprises the amino acid sequence set
forth in SEQ ID No. 2, and the VH of the second arm specifically binding to CD19 comprises
the amino acid sequence set forth in any one selected from SEQ ID No. 62, SEQ ID No. 30,
SEQ ID No. 31, SEQ ID No. 32, SEQ ID No. 33, SEQ ID No. 34, SEQ ID No. 63, SEQ ID No.
64, SEQ ID No. 65 and SEQ ID No. 66.

16. The bispecific antibody or antibody fragment thereof according to claim 1, 2, or 6, wherein
the VH of the first arm specifically binding to PD-1 comprises the amino acid sequence set
forth in SEQ ID No. 3, and the VH of the second arm specifically binding to CD19 comprises
the amino acid sequence set forth in any one selected from SEQ ID No. 62, SEQ ID No. 30,
SEQ ID No. 31, SEQ ID No. 32, SEQ ID No. 33, SEQ ID No. 34, , SEQ ID No. 63, SEQ ID
No. 64, SEQ ID No. 65 and SEQ ID No. 66.

17. The bispecific antibody or antibody fragment thereof according to claim 1, 2 or 7, wherein
the VH of the first arm specifically binding to PD-1 comprises the amino acid sequence set
forth in SEQ ID No. 4, and the VH of the second arm specifically binding to CD19 comprises
the amino acid sequence set forth in any one selected from SEQ ID No. 62, SEQ ID No. 30,
SEQ ID No. 31, SEQ ID No. 32, SEQ ID No. 33, SEQ ID No. 34, SEQ ID No. 63, SEQ ID No.
64, SEQ ID No. 65 and SEQ ID No. 66.
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18. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to
17, wherein the VLs of the first arm specifically binding to PD-1 and the second arm
specifically binding to CD19 comprise the amino acid sequence set forth in SEQ ID No. 25,

respectively.

19. A bispecific antibody or an antibody fragment thereof, having the first arm specifically
binding to PD-1 and the second arm specifically binding to CD19, and specifically binding to
PD-1 and CD19, respectively, wherein (A) the first arm specifically binding to PD-1 has a VH
comprising the amino acid sequence set forth in any one selected from SEQ ID No. 5, SEQ ID
No. 1, SEQ ID No. 2, SEQ ID No. 3 and SEQ ID No. 4, and a VL comprising the amino acid
sequence set forth in SEQ ID No. 25, and

(B) the second arm specifically binding to CD19 has a VH comprising the amino acid sequence
set forth in any one selected from SEQ ID No. 62, SEQ ID No. 30, SEQ ID No. 31, SEQ ID
No. 32, SEQ ID No. 33, SEQ ID No. 34, SEQ ID No. 63, SEQ ID No. 64, SEQ ID No. 65 and
SEQ ID No. 66, and a VL comprising the amino acid sequence set forth in SEQ ID No. 25.

20. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to
19, wherein the first arm specifically binding to PD-1 allows the interaction between PD-1 and
PD-L1.

21. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to

20, wherein the bispecific antibody is an IgG antibody.

22. The bispecific antibody or antibody fragment thereof according to claim 21, wherein the

IgG antibody is an 1gG: antibody or 1gG4 antibody.

23. The bispecific antibody or antibody fragment thereof according to claim 21, wherein the

IgG antibody is an 1gG: antibody.

24. The bispecific antibody or antibody fragment thereof according to claim 23, wherein the

binding to Fc receptor is eliminated .

25. The bispecific antibody or antibody fragment thereof according to claim 24, wherein in two
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heavy chain constant regions of the bispecific antibody, each leucine at position 235 according
to the EU numbering system was substituted with glycine, and/or each glycine at position 236

was substituted with arginine.

26. The bispecific antibody or antibody fragment thereof according to any one of claims 23 to
25, wherein in a constant region of heavy chain having the VH of the first arm specifically
binding to PD-1, leucine at position 351 according to the EU numbering system was substituted
with lysine and threonine at position 366 was substituted with lysine, and in a constant region
of heavy chain having the VH of the second arm specifically binding to CD19, leucine at
position 351 was substituted with aspartic acid and leucine at position 368 was substituted with

glutamic acid.

27. The bispecific antibody or antibody fragment thereof according to any one of claims 23 to
25, wherein in a constant region of heavy chain having the VH of the first arm specifically
binding to PD-1, leucine at position 351 according to the EU numbering system was substituted
with aspartic acid, and leucine at position 368 was substituted with glutamic acid, and in a
constant region of heavy chain having the VVH of the second arm specifically binding to CD19,
leucine at position 351 was substituted with lysine, and threonine at position 366 was

substituted with lysine.

28. The bispecific antibody or antibody fragment thereof according to any one of claims 23 to
27, wherein in two heavy chain constant regions of the bispecific antibody, each lysine at

position 447 according to the EU numbering system was deleted.

29. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to
24, wherein the heavy chain having the VH of the first arm specifically binding to PD-1 has a

heavy chain constant region comprising the amino acid sequence set forth in SEQ ID No. 23.

30. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to
25, 27 and 29, wherein the heavy chain having the VH of the second arm specifically binding
to CD19 has a heavy chain constant region comprising the amino acid sequence set forth in
any one selected from SEQ ID No. 24, SEQ ID No. 71, SEQ ID No. 72, SEQ ID No. 73, SEQ
ID No. 74 and SEQ ID No. 75.
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31. The bispecific antibody or antibody fragment thereof according to any one of claims 1 to
30, wherein the light chain having the VL of the first arm specifically binding to PD-1 and/or
the light chain having the VL of the second arm specifically binding to CD19 have/has a light
chain constant region comprising the amino acid sequence set forth in SEQ ID No. 29.

32. A bispecific antibody or an antibody fragment thereof, having the first arm specifically
binding to PD-1 and the second arm specifically binding to CD19, and specifically binding to
PD-1 and CD19, respectively, wherein
(A) a heavy chain having a VH of the first arm specifically binding to PD-1 has a VH
comprising the amino acid sequence set forth in any one selected from SEQ ID No. 5,
SEQ ID No. 1, SEQ ID No. 2, SEQ ID No. 3, and SEQ ID No. 4, and the heavy chain
constant region comprising the amino acid sequence set forth in SEQ ID No. 23,
(B) a light chain having a VL of the first arm specifically binding to PD-1 has a VL
comprising the amino acid sequence set forth in SEQ ID No. 25, and the light chain
constant region comprising the amino acid sequence set forth in SEQ 1D No. 29,
(C) a heavy chain having a VH of the second arm specifically binding to CD19 has a
VH comprising the amino acid sequence set forth in any one selected from SEQ ID
No. 62, SEQ ID No. 30, SEQ ID No. 31, SEQ ID No. 32, SEQ ID No. 33, SEQ ID
No. 34, SEQ ID No. 63, SEQ ID No. 64, SEQ ID No. 65 and SEQ ID No. 66, and the
heavy chain constant region comprising the amino acid sequence set forth in SEQ ID
No. 24, and
(D) a light chain having a VL of the second arm specifically binding to CD19 has a
VL comprising the amino acid sequence set forth in SEQ ID No. 25, and the light

chain constant region comprising the amino acid sequence set forth in SEQ ID No. 29.

33. A bispecific antibody having the first arm specifically binding to PD-1 and the second arm
specifically binding to CD19, and specifically binding to PD-1 and CD19, respectively,
wherein

(A) a heavy chain having the VH of the first arm specifically binding to PD-1 has the VH
comprising the amino acid sequence set forth in SEQ ID No. 5, and the heavy chain constant
region comprising the amino acid sequence set forth in SEQ 1D No. 23,

(B) a light chain having the VL of the first arm specifically binding to PD-1 has the VL
comprising the amino acid sequence set forth in SEQ ID No. 25, and the light chain constant

region comprising the amino acid sequence set forth in SEQ ID No. 29,
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(C) a heavy chain having the VH of the second arm specifically binding to CD19 has the VH
comprising the amino acid sequence set forth in SEQ ID No. 62, and the heavy chain constant
region comprising the amino acid sequence set forth in SEQ 1D No. 24, and

(D) a light chain having the VL of the second arm specifically binding to CD19 has the VL
comprising the amino acid sequence set forth in SEQ ID No. 25, and the light chain constant

region comprising the amino acid sequence set forth in SEQ 1D No. 29.

34. A pharmaceutical composition comprising the bispecific antibody or antibody fragment

thereof selected from any one of claims 1 to 33, and a pharmaceutically acceptable carrier.



