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CLAIMS 

   

1. A binding protein comprising a first and a second antigen binding domain 

(ABD) and all or part of an immunoglobulin Fc region or variant thereof, wherein each of 

said ABD comprises an immunoglobulin heavy chain variable domain (VH) and an 

immunoglobulin light chain variable domain (VL), wherein each VH and VL comprises 

three complementary determining regions (CDR-1 to CDR-3); and wherein:  

(i) the first ABD binds specifically to human CD123 and comprises: 

- a VH1 comprising a CDR-H1, H2 and H3 comprising the amino acid sequences of 

SEQ ID NO: 1 to 3 respectively or comprising the amino acid sequences of SEQ ID NO: 4 

to 6 respectively, and  

- a VL1 comprising a CDR-L1, L2 and L3 comprising the amino acid sequences of 

SEQ ID NO: 7 to 9 respectively or comprising the amino acid sequences of SEQ ID NO: 10 

to 12 respectively; 

(ii) the second ABD binds specifically to human NKp46 and comprises: 

- a VH2 comprising a CDR-H1, 2 and 3 comprising: 

the amino acid sequences of SEQ ID NO: 13 to 15 respectively;  

the amino acid sequences of SEQ ID NO: 16 to 18 respectively;  

the amino acid sequences of SEQ ID NO: 19 to 21 respectively;  

the amino acid sequences of SEQ ID NO: 22 to 24 respectively; or 

the amino acid sequences of SEQ ID NO: 16, 25 and 26 respectively; 

and  

- a VL2 comprising a CDR-L1, 2 and 3 comprising: 

the amino acid sequences of SEQ ID NO: 27 to 29 respectively; 

the amino acid sequences of SEQ ID NO: 30 to 32 respectively; 

the amino acid sequences of SEQ ID NO: 33 to 35 respectively;   

the amino acid sequences of SEQ ID NO: 36 to 38 respectively; or 

the amino acid sequences SEQ ID NO: 39, 31 and 40 respectively; 

and wherein all or part of the immunoglobulin Fc region or variant thereof binds to a 

human Fc-γ receptor. 
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2. The binding protein according to claim 1, comprising three polypeptide 

chains (I), (II) and (III) that form two ABDs, as defined below: 

light chain variable domain 1A (V1A) – light chain constant domain 1A (C1A) – Hinge1 

– (CH2-CH3)A      (I) 

heavy chain variable domain 1B (V1B) – heavy chain constant domain 1B (C1B) – 

Hinge2 – (CH2-CH3)B  – L1 – heavy chain variable domain 2A (V2A) – heavy chain 

constant domain 2A (C2A) – Hinge3  (II) 

 light chain variable domain 2B (V2B) – light chain constant domain 2B (C2B) 

       (III) 

wherein :  

V1A and V1B form a binding pair V1 (VH1/VL1); 

V2A and V2B form a binding pair V2 (VH2/VL2);  

C1A and C1B form a pair C1 (CH1/CL) and C2A and C2B form a pair C2 (CH1/CL) wherein 

CH1 is an immunoglobulin heavy chain constant domain 1 and CL is an 

immunoglobulin light chain constant domain; 

Hinge1, Hinge2 and Hinge3 are identical or different and comprise all or part of an 

immunoglobulin hinge region;  

(CH2-CH3)A and (CH2-CH3)B are identical or different, and comprise an 

immunoglobulin heavy chain constant domain 2 (CH2) and an immunoglobulin heavy 

chain constant domain 3 (CH3); 

L1 is an amino acid linker. 

 

3. The binding protein according to claim 2 wherein:  

C1B is an immunoglobulin heavy chain constant domain 1 (CH1); 

C2A is an immunoglobulin heavy chain constant domain 1 (CH1);  

CL comprises an immunoglobulin kappa light chain constant domain (Cκ); 

(CH2-CH3)A comprises the amino acid sequence of SEQ ID NO: 69 ; 

(CH2-CH3)B comprises the amino acid sequence of SEQ ID NO: 70; 

Hinge1 comprises the amino acid sequence of SEQ ID NO:74;  

Hinge2 comprises the amino acid sequence of SEQ ID NO:75;  

Hinge3 comprises the amino acid sequence of SEQ ID NO: 77; 

L1 comprises the amino acid sequence of SEQ ID NO: 76. 
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4. The binding protein according to claim 1, wherein the residue N297 of the Fc 

region or variant thereof according to EU numbering comprises a N-linked glycosylation, 

wherein the Fc region or variant thereof is a human Fc region or variant thereof of an IgG1, 

IgG2, IgG3, or IgG4 isotype. 

 

5. The binding protein according to claim 1, wherein the all or part of the Fc 

region or variant thereof binds to a human CD16A (FcγRIII) polypeptide.  

 

6. The binding protein according to claim 2, comprising at least two polypeptide 

chains linked by at least one disulfide bridge.  

 

7. The binding protein according to claim 6, wherein the polypeptide chains (I) 

and (II) are linked by at least one disulfide bridge between C1A and Hinge2 and/or wherein 

the polypeptide chains (II) and (III) are linked by at least one disulfide bridge between 

Hinge3 and C2B. 

 

8. The binding protein according to claim 2, wherein V1A is VL1 and V1B is VH1. 

 

9. The binding protein according to claim 2, wherein V2A is VH2 and V2B is VL2.  

 

10. The binding protein according to claim 1, wherein: 

 (a) VH1 comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 1; 

a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 2; a CDR-H3 comprising 

the amino acid sequence of SEQ ID NO: 3; VL1 comprises a CDR-L1 comprising the amino 

acid sequence of SEQ ID NO: 7; a CDR-L2 comprising the amino acid sequence of SEQ ID 

NO: 8; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 9; VH2 comprises a 

CDR-H1 comprising the amino acid sequence of SEQ ID NO: 13; a CDR-H2 comprising 

the amino acid sequence of SEQ ID NO: 14; a CDR-H3 comprising the amino acid sequence 

of SEQ ID NO: 15; VL2 comprises a CDR-L1 comprising the amino acid sequence of SEQ 

ID NO: 27; a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 28; a CDR-L3 

comprising the amino acid sequence of SEQ ID NO: 29; 
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 (b) VH1 comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 1; 

a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 2; a CDR-H3 comprising 

the amino acid sequence of SEQ ID NO: 3; VL1 comprises a CDR-L1 comprising the amino 

acid sequence of SEQ ID NO: 7; a CDR-L2 comprising the amino acid sequence of SEQ ID 

NO: 8; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 9; VH2 comprises a 

CDR-H1 comprising the amino acid sequence of SEQ ID NO: 16; a CDR-H2 comprising 

the amino acid sequence of SEQ ID NO: 17; a CDR-H3 comprising the amino acid sequence 

of SEQ ID NO: 18; VL2 comprises a CDR-L1 comprising the amino acid sequence of SEQ 

ID NO: 30; a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 31; a CDR-L3 

comprising the amino acid sequence of SEQ ID NO: 32; 

 

 (c) VH1 comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 1; 

a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 2; a CDR-H3 comprising 

the amino acid sequence of SEQ ID NO: 3; VL1 comprises a CDR-L1 comprising the amino 

acid sequence of SEQ ID NO: 7; a CDR-L2 comprising the amino acid sequence of SEQ ID 

NO: 8; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 9; VH2 comprises a 

CDR-H1 comprising the amino acid sequence of SEQ ID NO: 19; a CDR-H2 comprising 

the amino acid sequence of SEQ ID NO: 20; a CDR-H3 comprising the amino acid sequence 

of SEQ ID NO: 21; VL2 comprises a CDR-L1 comprising the amino acid sequence of SEQ 

ID NO: 33; a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 34; a CDR-L3 

comprising the amino acid sequence of SEQ ID NO: 35; 

 

 (d) VH1 comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 1; 

a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 2; a CDR-H3 comprising 

the amino acid sequence of SEQ ID NO: 3; VL1 comprises a CDR-L1 comprising the amino 

acid sequence of SEQ ID NO: 7; a CDR-L2 comprising the amino acid sequence of SEQ ID 

NO: 8; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 9; VH2 comprises a 

CDR-H1 comprising the amino acid sequence of SEQ ID NO: 22; a CDR-H2 comprising 

the amino acid sequence of SEQ ID NO: 23; a CDR-H3 comprising the amino acid sequence 

of SEQ ID NO: 24; VL2 comprises a CDR-L1 comprising the amino acid sequence of SEQ 
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ID NO: 36; a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 37; a CDR-L3 

comprising the amino acid sequence of SEQ ID NO: 38; 

 

(e) VH1 comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 1; 

a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 2; a CDR-H3 comprising 

the amino acid sequence of SEQ ID NO: 3; VL1 comprises a CDR-L1 comprising the amino 

acid sequence of SEQ ID NO: 7; a CDR-L2 comprising the amino acid sequence of SEQ ID 

NO: 8; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 9; VH2 comprises a 

CDR-H1 comprising the amino acid sequence of SEQ ID NO: 16; a CDR-H2 comprising 

the amino acid sequence of SEQ ID NO: 25; a CDR-H3 comprising the amino acid sequence 

of SEQ ID NO: 26; VL2 comprises a CDR-L1 comprising the amino acid sequence of SEQ 

ID NO: 39; a CDR-L2 comprising the amino acid sequence of SEQ ID NO: 31; a CDR-L3 

comprising the amino acid sequence of SEQ ID NO: 40; 

 

 (f) VH1 comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 4; 

a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 5; a CDR-H3 comprising 

the amino acid sequence of SEQ ID NO: 6; VL1 comprises a CDR-L1 comprising the amino 

acid sequence of SEQ ID NO: 10; a CDR-L2 comprising the amino acid sequence of SEQ 

ID NO: 11; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 12; VH2 

comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 13; a CDR-H2 

comprising the amino acid sequence of SEQ ID NO: 14; a CDR-H3 comprising the amino 

acid sequence of SEQ ID NO: 15; VL2 comprises a CDR-L1 comprising the amino acid 

sequence of SEQ ID NO: 27; a CDR-L2 comprising the amino acid sequence of SEQ ID 

NO: 28; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 29; 

  

 (g) VH1 comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 4; 

a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 5; a CDR-H3 comprising 

the amino acid sequence of SEQ ID NO: 6; VL1 comprises a CDR-L1 comprising the amino 

acid sequence of SEQ ID NO: 10; a CDR-L2 comprising the amino acid sequence of SEQ 

ID NO: 11; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 12; VH2 

comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 16; a CDR-H2 

comprising the amino acid sequence of SEQ ID NO: 17; a CDR-H3 comprising the amino 
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acid sequence of SEQ ID NO: 18; VL2 comprises a CDR-L1 comprising the amino acid 

sequence of SEQ ID NO: 30; a CDR-L2 comprising the amino acid sequence of SEQ ID 

NO: 31; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 32; 

 

 (h) VH1 comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 4; 

a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 5; a CDR-H3 comprising 

the amino acid sequence of SEQ ID NO: 6; VL1 comprises a CDR-L1 comprising the amino 

acid sequence of SEQ ID NO: 10; a CDR-L2 comprising the amino acid sequence of SEQ 

ID NO: 11; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 12; VH2 

comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 19; a CDR-H2 

comprising the amino acid sequence of SEQ ID NO: 20; a CDR-H3 comprising the amino 

acid sequence of SEQ ID NO: 21; VL2 comprises a CDR-L1 comprising the amino acid 

sequence of SEQ ID NO: 33; a CDR-L2 comprising the amino acid sequence of SEQ ID 

NO: 34; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 35; 

 

 (i) VH1 comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 4; 

a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 5; a CDR-H3 comprising 

the amino acid sequence of SEQ ID NO: 6; VL1 comprises a CDR-L1 comprising the amino 

acid sequence of SEQ ID NO: 10; a CDR-L2 comprising the amino acid sequence of SEQ 

ID NO: 11; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 12; VH2 

comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 22; a CDR-H2 

comprising the amino acid sequence of SEQ ID NO: 23; a CDR-H3 comprising the amino 

acid sequence of SEQ ID NO: 24; VL2 comprises a CDR-L1 comprising the amino acid 

sequence of SEQ ID NO: 36; a CDR-L2 comprising the amino acid sequence of SEQ ID 

NO: 37; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 38; or 

 

 (j) VH1 comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 4; 

a CDR-H2 comprising the amino acid sequence of SEQ ID NO: 5; a CDR-H3 comprising 

the amino acid sequence of SEQ ID NO: 6; VL1 comprises a CDR-L1 comprising the amino 

acid sequence of SEQ ID NO: 10; a CDR-L2 comprising the amino acid sequence of SEQ 

ID NO: 11; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 12; VH2 

comprises a CDR-H1 comprising the amino acid sequence of SEQ ID NO: 16; a CDR-H2 
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comprising the amino acid sequence of SEQ ID NO: 25; a CDR-H3 comprising the amino 

acid sequence of SEQ ID NO: 26; VL2 comprises a CDR-L1 comprising the amino acid 

sequence of SEQ ID NO: 39; a CDR-L2 comprising the amino acid sequence of SEQ ID 

NO: 31; a CDR-L3 comprising the amino acid sequence of SEQ ID NO: 40. 

 

11. The binding protein according to claim 1, wherein: 

(a) VH1 and VL1 comprise the amino acid sequences of SEQ ID NO: 41 and 43 

respectively or comprise the amino acid sequences of SEQ ID NO: 42 and 44 respectively;  

and/or 

(b) VH2 and VL2 comprise 

 the amino acid sequences of SEQ ID NO: 45 and 53 respectively; 

 the amino acid sequences of SEQ ID NO: 46 and 54 respectively; 

 the amino acid sequences of SEQ ID NO: 47 and 55 respectively; 

 the amino acid sequences of SEQ ID NO: 48 and 56 respectively;  

 the amino acid sequences of SEQ ID NO: 49 and 57 respectively;  

 the amino acid sequences of SEQ ID NO: 50 and 58 respectively; 

 the amino acid sequences of SEQ ID NO: 51 and 59 respectively; or 

 the amino acid sequences of SEQ ID NO: 52 and 60 respectively. 

  

12. The binding protein according to claim 11, wherein: 

(a) VH1 comprises the amino acid sequence of SEQ ID NO: 41; VL1 comprises the 

amino acid sequence of SEQ ID NO: 43; VH2 comprises the amino acid sequence of SEQ ID 

NO: 45; VL2 comprises the amino acid sequence of SEQ ID NO: 53; 

(b)VH1 comprises the amino acid sequence of SEQ ID NO: 41; VL1 comprises the 

amino acid sequence of SEQ ID NO: 43; VH2 comprises the amino acid sequence of SEQ ID 

NO: 46; VL2 comprises the amino acid sequence of SEQ ID NO: 54; 

(c) VH1 comprises the amino acid sequence of SEQ ID NO: 41; VL1 comprises the 

amino acid sequence of SEQ ID NO: 43; VH2 comprises the amino acid sequence of SEQ ID 

NO: 47; VL2 comprises the amino acid sequence of SEQ ID NO: 55; 

(d)VH1 comprises the amino acid sequence of SEQ ID NO: 41; VL1 comprises the 

amino acid sequence of SEQ ID NO: 43; VH2 comprises the amino acid sequence of SEQ ID 

NO: 48; VL2 comprises the amino acid sequence of SEQ ID NO: 56; 
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(e) VH1 comprises the amino acid sequence of SEQ ID NO: 41; VL1 comprises the 

amino acid sequence of SEQ ID NO: 43; VH2 comprises the amino acid sequence of SEQ ID 

NO: 49; VL2 comprises the amino acid sequence of SEQ ID NO: 57; 

(f) VH1 comprises the amino acid sequence of SEQ ID NO: 41; VL1 comprises the 

amino acid sequence of SEQ ID NO: 43; VH2 comprises the amino acid sequence of SEQ ID 

NO: 50; VL2 comprises the amino acid sequence of SEQ ID NO: 58; 

(g)VH1 comprises the amino acid sequence of SEQ ID NO: 41; VL1 comprises the 

amino acid sequence of SEQ ID NO: 43; VH2 comprises the amino acid sequence of SEQ ID 

NO: 51; VL2 comprises the amino acid sequence of SEQ ID NO: 59; 

(h)VH1 comprises the amino acid sequence of SEQ ID NO: 41; VL1 comprises the 

amino acid sequence of SEQ ID NO: 43; VH2 comprises the amino acid sequence of SEQ ID 

NO: 52; VL2 comprises the amino acid sequence of SEQ ID NO: 60; 

(i) VH1 comprises the amino acid sequence of SEQ ID NO: 42; VL1 comprises the 

amino acid sequence of SEQ ID NO: 44; VH2 comprises the amino acid sequence of SEQ ID 

NO: 45; VL2 comprises the amino acid sequence of SEQ ID NO: 53; 

(j) VH1 comprises the amino acid sequence of SEQ ID NO: 42; VL1 comprises the 

amino acid sequence of SEQ ID NO: 44; VH2 comprises the amino acid sequence of SEQ ID 

NO: 46; VL2 comprises the amino acid sequence of SEQ ID NO: 54; 

(k) VH1 comprises the amino acid sequence of SEQ ID NO: 42; VL1 comprises the 

amino acid sequence of SEQ ID NO: 44; VH2 comprises the amino acid sequence of SEQ ID 

NO: 47; VL2 comprises the amino acid sequence of SEQ ID NO: 55; 

(l) VH1 comprises the amino acid sequence of SEQ ID NO: 42; VL1 comprises the 

amino acid sequence of SEQ ID NO: 44; VH2 comprises the amino acid sequence of SEQ ID 

NO: 48; VL2 comprises the amino acid sequence of SEQ ID NO: 56; 

(m) VH1 comprises the amino acid sequence of SEQ ID NO: 42; VL1 comprises the 

amino acid sequence of SEQ ID NO: 44; VH2 comprises the amino acid sequence of SEQ ID 

NO: 49; VL2 comprises the amino acid sequence of SEQ ID NO: 57; 

(n) VH1 comprises the amino acid sequence of SEQ ID NO: 42; VL1 comprises the 

amino acid sequence of SEQ ID NO: 44; VH2 comprises the amino acid sequence of SEQ ID 

NO: 50; VL2 comprises the amino acid sequence of SEQ ID NO: 58. 
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(o) VH1 comprises the amino acid sequence of SEQ ID NO: 42; VL1 comprises the 

amino acid sequence of SEQ ID NO: 44; VH2 comprises the amino acid sequence of SEQ ID 

NO: 51; VL2 comprises the amino acid sequence of SEQ ID NO: 59; 

(p) VH1 comprises the amino acid sequence of SEQ ID NO: 42; VL1 comprises the 

amino acid sequence of SEQ ID NO: 44; VH2 comprises the amino acid sequence of SEQ ID 

NO: 52; VL2 comprises the amino acid sequence of SEQ ID NO: 60. 

 

13. The binding protein according to claim 2, wherein:  

- polypeptide (I) consists of the amino acid sequence of SEQ ID NO: 64; 

- polypeptide (II) consists of the amino acid sequence of SEQ ID NO: 65; and  

- polypeptide (III) consists of the amino acid sequence of SEQ ID NO: 66.   

 

14. A pharmaceutical composition comprising the binding protein according to claim 

1 and a pharmaceutically acceptable carrier. 

 

15. A binding protein comprising a first and a second antigen binding domain (ABD) 

and all or part of an immunoglobulin Fc region or variant thereof, wherein each of 

said ABD comprises an immunoglobulin heavy chain variable domain (VH) and 

an immunoglobulin light chain variable domain (VL), wherein each VH and VL 

comprises three complementary determining regions (CDR-1 to CDR-3); and 

wherein:  

(i) the first ABD binds specifically to human CD123 and comprises a VH1 comprising 

the amino acid sequence of SEQ ID NO: 41 and a VL1 comprising the amino acid sequence 

of SEQ ID NO: 43: and 

(ii) the second ABD binds specifically to human NKp46 and comprises a VH2 

comprising the amino acid sequence of SEQ ID NO: 45 and a VL2 comprising the amino 

acid sequence of SEQ ID NO: 53. 

 

16. The binding protein according to claim 15, wherein the residue N297 of the Fc 

region or variant thereof according to EU numbering comprises a N-linked 

glycosylation, wherein the Fc region or variant thereof is a human Fc region or 

variant thereof of an IgG1, IgG2, IgG3, or IgG4 isotype. 
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17. The binding protein according to claim 15, wherein the all or part of the Fc region 

or variant thereof binds to a human  CD16A (FcγRIII) polypeptide.  

 

18. A pharmaceutical composition comprising the binding protein according to claim 

15 and a pharmaceutically acceptable carrier. 

 

19. A binding protein comprising three polypeptide chains (I), (II) and (III) that form 

a first and a second antigen binding domain (ABD), wherein: 

polypeptide (I) consists of the amino acid sequence of SEQ ID NO: 64; 

polypeptide (II) consists of the amino acid sequence of SEQ ID NO: 65; and  

polypeptide (III) consists of the amino acid sequence of SEQ ID NO: 66.   

 

20.   A pharmaceutical composition comprising the binding protein according to 

claim 19 and a pharmaceutically acceptable carrier. 

 

21. A binding protein comprising three polypeptide chains (I), (II) and (III) that form 

a first and a second antigen binding domain (ABD), wherein: 

polypeptide (I) comprises the amino acid sequence of SEQ ID NO: 64; 

polypeptide (II) comprises the amino acid sequence of SEQ ID NO: 65; and  

         polypeptide (III) comprises the amino acid sequence of SEQ ID NO: 66. 

 

22. A pharmaceutical composition comprising the binding protein according to claim 

21 and a pharmaceutically acceptable carrier. 

 


