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CLEC12a-BINDING POLYPEPTIDES AND USES THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of priority of US Provisional Application No. 

62/843,411, filed May 4, 2019, and US Provisional Application No. 62/844,426, filed May 7, 

2019, each of which is incorporated by reference herein in its entirety for any purpose.  

FIELD  

[0002] The present invention relates to CLEC12a-binding polypeptides, and methods of 

using CLEC12a-binding polypeptides to modulate the biological activity of CLEC12a.  Such 

methods include, but are not limited to, methods of treating cancer.   

BACKGROUND 

[0003] CLEC12a, also known as CLL-1, CLL1, DCAL-2, MICL, CD371, or C-type lectin 

domain family 12 member A, is a member of the C-type lectin/C-type lectin-like domain 

(CTL/CTLD) superfamily and regulates myeloid cell activation. CLEC12a is also a marker of 

blasts and leukemic stem cells in patients with acute myeloid leukemia (AML). Further, 

CLEC12a has been used to detect minimal residual disease in patients after treatment for AML. 

Therefore, there exists a therapeutic need for more potent treatments for CLEC12a-expressing 

cancers. 

SUMMARY 

[0004] Provided herein are CLEC12a-binding polypeptides and methods of using CLEC12a-

binding polypeptides to treat, for example, leukemia.  In some examples, a CLEC12a-binding 

polypeptide comprises at least one VHH domain.  

[0004a]     In one aspect, the present disclosure provides a polypeptide comprising at least one 

VHH domain that binds CLEC12a  

(a) wherein at least one VHH domain comprises a CDR1 comprising the amino acid sequence of 

SEQ ID NO: 32; a CDR2 comprising the amino acid sequence of SEQ ID NO: 33; and a CDR3 

comprising the amino acid sequence of SEQ ID NO: 34 or 5; 

(b) wherein at least one VHH domain comprises a CDR1 comprising the amino acid sequence of 

SEQ ID NO: 47; a CDR2 comprising the amino acid sequence of SEQ ID NO: 33; and a CDR3 

comprising the amino acid sequence of SEQ ID NO: 49; 

(c) wherein at least one VHH domain comprises a CDR1 comprising the amino acid sequence of 

SEQ ID NO: 7; a CDR2 comprising the amino acid sequence of SEQ ID NO: 8; and a CDR3 

comprising the amino acid sequence of SEQ ID NO: 9 or 37; 

(d) wherein at least one VHH domain comprises a CDR1 comprising the amino acid sequence of 

SEQ ID NO: 11; a CDR2 comprising the amino acid sequence of SEQ ID NO: 8; and a CDR3 

comprising the amino acid sequence of SEQ ID NO: 13; 

(e) wherein at least one VHH domain comprises a CDR1 comprising the amino acid sequence of 

SEQ ID NO: 15; a CDR2 comprising the amino acid sequence of SEQ ID NO: 16; and a CDR3 

comprising the amino acid sequence of SEQ ID NO: 17; or 

(f) wherein at least one VHH domain comprises a CDR1 comprising the amino acid sequence of 

SEQ ID NO: 19; a CDR2 comprising the amino acid sequence of SEQ ID NO: 20 or 45; and a 

CDR3 comprising the amino acid sequence of SEQ ID NO: 21 or 46.   
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[0004b]     In another aspect, the present disclosure provides an immunoconjugate comprising 

the polypeptide disclosed herein and a cytotoxic agent. 

[0004c]     In yet another aspect, the present disclosure provides a pharmaceutical composition 

comprising the polypeptide disclosed herein or the immunoconjugate disclosed herein, and a 

pharmaceutically acceptable carrier. 

[0004d]     In one aspect, the present disclosure provides an isolated nucleic acid that encodes 

the polypeptide disclosed herein. 

[0004e]     In another aspect, the present disclosure provides a vector comprising the nucleic acid 

disclosed herein. 

[0004f]     In another aspect, the present disclosure provides a host cell comprising the nucleic 

acid disclosed herein or the vector disclosed herein.  

[0004g]     In yet another aspect, the present disclosure provides a host cell that expresses the 

polypeptide disclosed herein. 

[0004h]     In one aspect, the present disclosure provides a method of producing the polypeptide 

disclosed herein, comprising incubating the host cell disclosed herein under conditions suitable 

for expression of the polypeptide. 

[0004i]     In one aspect, the present disclosure provides use of the polypeptide disclosed herein, 

the immunoconjugate disclosed herein, or the pharmaceutical composition disclosed herein in 

the manufacture of a medicament for treating cancer, wherein the cancer is selected from 

lymphoma; Hodgkin’s lymphoma; non-Hodgkin’s lymphoma; B-cell lymphoma; low 

grade/follicular non-Hodgkin's lymphoma (NHL); small lymphocytic (SL) NHL; intermediate 

grade/follicular NHL; intermediate grade diffuse NHL; high grade immunoblastic NHL; high 

grade lymphoblastic NHL; high grade small non-cleaved cell NHL; bulky disease NHL; mantle 

cell lymphoma; AIDS-related lymphoma; Waldenstrom's macroglobulinemia; chronic 

lymphocytic leukemia (CLL); acute lymphoblastic leukemia (ALL); acute myeloid leukemia 

(AML); Hairy cell leukemia; and chronic myeloblastic leukemia.  

[0004j]     Some examples are provided below. 

Example 1. A polypeptide comprising at least one VHH domain that binds CLEC12a 

and that comprises a CDR1 comprising the amino acid sequence of SEQ ID NO: 47, 32, 3, 7, 11, 

15, 19, 23, 35, 38, 41, or 44; a CDR2 comprising the amino acid sequence of SEQ ID NO: 48, 

33, 4, 8, 12, 16, 20, 24, 36, 39, 42, or 45; and a CDR3 comprising the amino acid sequence of 

SEQ ID NO: 49, 34, 5, 9, 13, 17, 21, 25, 37, 40, 43, or 46.   

Example 2. The polypeptide of example 1, wherein at least one VHH domain 

comprises a CDR1 comprising the amino acid sequence of SEQ ID NO: 47 or 23; a CDR2 

comprising the amino acid sequence of SEQ ID NO: 48 or 24; and a CDR3 comprising the 

amino acid sequence of SEQ ID NO: 49 or 25.   

Example 3. The polypeptide of example 1 or example 2, wherein at least one VHH 

domain comprises a CDR1 comprising the amino acid sequence of SEQ ID NO:  
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What is claimed is: 

1. A polypeptide comprising at least one VHH domain that binds CLEC12a 

a) wherein at least one VHH domain comprises a CDR1 comprising the amino acid 

sequence of SEQ ID NO: 32; a CDR2 comprising the amino acid sequence of 

SEQ ID NO: 33; and a CDR3 comprising the amino acid sequence of SEQ ID 

NO: 34 or 5; 

b) wherein at least one VHH domain comprises a CDR1 comprising the amino acid 

sequence of SEQ ID NO: 47; a CDR2 comprising the amino acid sequence of 

SEQ ID NO: 33; and a CDR3 comprising the amino acid sequence of SEQ ID 

NO: 49; 

c) wherein at least one VHH domain comprises a CDR1 comprising the amino acid 

sequence of SEQ ID NO: 7; a CDR2 comprising the amino acid sequence of SEQ 

ID NO: 8; and a CDR3 comprising the amino acid sequence of SEQ ID NO: 9 or 

37;   

d) wherein at least one VHH domain comprises a CDR1 comprising the amino acid 

sequence of SEQ ID NO: 11; a CDR2 comprising the amino acid sequence of 

SEQ ID NO: 8; and a CDR3 comprising the amino acid sequence of SEQ ID NO: 

13;   

e) wherein at least one VHH domain comprises a CDR1 comprising the amino acid 

sequence of SEQ ID NO: 15; a CDR2 comprising the amino acid sequence of 

SEQ ID NO: 16; and a CDR3 comprising the amino acid sequence of SEQ ID 

NO: 17; or  

f) wherein at least one VHH domain comprises a CDR1 comprising the amino acid 

sequence of SEQ ID NO: 19; a CDR2 comprising the amino acid sequence of 

SEQ ID NO: 20 or 45; and a CDR3 comprising the amino acid sequence of SEQ 

ID NO: 21 or 46.    

2. The polypeptide of claim 1, wherein at least one VHH domain comprises a CDR1 

comprising the amino acid sequence of SEQ ID NO: 32; a CDR2 comprising the amino acid 

sequence of SEQ ID NO: 33; and a CDR3 comprising the amino acid sequence of SEQ ID NO: 

34 or 5. 

3. The polypeptide of claim 1 or claim 2, wherein at least one VHH domain 

comprises a CDR1 comprising the amino acid sequence of SEQ ID NO: 47; a CDR2 comprising 

the amino acid sequence of SEQ ID NO: 33; and a CDR3 comprising the amino acid sequence 

of SEQ ID NO: 49.   
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4. The polypeptide of any one of claims 1-3, wherein at least one VHH domain 

comprises a CDR1 comprising the amino acid sequence of SEQ ID NO: 7; a CDR2 comprising 

the amino acid sequence of SEQ ID NO: 8; and a CDR3 comprising the amino acid sequence of 

SEQ ID NO: 9 or 37.   

5. The polypeptide of any one of claims 1-4, wherein at least one VHH domain 

comprises a CDR1 comprising the amino acid sequence of SEQ ID NO: 11; a CDR2 comprising 

the amino acid sequence of SEQ ID NO: 8; and a CDR3 comprising the amino acid sequence of 

SEQ ID NO: 13.   

6. The polypeptide of any one of claims 1-5, wherein at least one VHH domain 

comprises a CDR1 comprising the amino acid sequence of SEQ ID NO: 15; a CDR2 comprising 

the amino acid sequence of SEQ ID NO: 16; and a CDR3 comprising the amino acid sequence 

of SEQ ID NO: 17.   

7. The polypeptide of any one of claims 1-6, wherein at least one VHH domain 

comprises a CDR1 comprising the amino acid sequence of SEQ ID NO: 19; a CDR2 comprising 

the amino acid sequence of SEQ ID NO: 20 or 45; and a CDR3 comprising the amino acid 

sequence of SEQ ID NO: 21 or 46.   

8. The polypeptide of any one of claims 1-7, wherein at least one VHH domain 

comprises a CDR1, a CDR2, and a CDR3, respectively comprising the amino acid sequences of 

SEQ ID NOs: 32, 33, and 34; SEQ ID NOs: 32, 33, and 5; SEQ ID NOs: 47, 33, and 49; SEQ ID 

NOs: 7, 8, and 9; SEQ ID NOs: 11, 8, and 13; SEQ ID NOs: 15, 16, and 17; SEQ ID NOs: 19, 

20, and 21; SEQ ID NOs: 7, 8, and 37; or SEQ ID NOs: 19, 45, and 46.   

9. The polypeptide of any one of claims 1-8, wherein at least one VHH domain is 

humanized. 

10. The polypeptide of any one of claims 1-9, wherein at least one VHH domain 

comprises an amino acid sequence at least 85%, at least 90%, at least 95%, or at least 99% 

identical to the amino acid sequence of SEQ ID NO: 26, 94, 31, 99, 27, 28, 29, 30, 95, 96, 97, or 

98. 

11. The polypeptide of any one of claims 1-9, wherein at least one VHH domain 

comprises the amino acid sequence of SEQ ID NO: 26, 94, 31, 99, 27, 28, 29, 30, 95, 96, 97, or 

98. 

12. The polypeptide of any one of claim 1-8, wherein at least one VHH domain 

comprises an amino acid sequence at least 85%, at least 90%, at least 95%, or at least 99% 

identical to the amino acid sequence of SEQ ID NO: 2, 6, 10, 14, 18, 22, 88, 89, 90, 91, 92, or 

93. 
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13. The polypeptide of any one of claims 1-8, wherein at least one VHH domain 

comprises the amino acid sequence of SEQ ID NO: 2, 6, 10, 14, 18, 22, 88, 89, 90, 91, 92, or 93. 

14. The polypeptide of any one of claims 1-13, comprising two VHH domains. 

15. The polypeptide of any one of claims 1-13, comprising three VHH domains. 

16. The polypeptide of any one of claims 1-15, wherein the polypeptide comprises at 

least one binding domain that binds an antigen other than CLEC12a. 

17. The polypeptide of claim 16, wherein the polypeptide comprises at least one 

binding domain that binds CD3, T-cell receptor (TCR) α, TCRβ, CD28,  CD16, CD32A, CD64, 

CD89, NKp46, or NKG2D. 

18. The polypeptide of claim 14 or 15, wherein each VHH domain binds CLEC12a. 

19. The polypeptide of claim 18, wherein each VHH domain comprises the same 

CDR1, CDR2, and CDR3 amino acid sequences. 

20. The polypeptide of claim 18, wherein each VHH domain comprises the same 

VHH sequence. 

21. The polypeptide of any one of claims 1-13, comprising one VHH domain. 

22. The polypeptide of any one of claims 1-21, wherein the polypeptide comprises an 

Fc region. 

23. The polypeptide of claim 22, wherein the Fc region comprises an amino acid 

sequence selected from SEQ ID NOs: 50 to 85. 

24. The polypeptide of claim 22 or claim 23, which forms a dimer under 

physiological conditions.  

25. The polypeptide of any one of claims 1-24, wherein the CLEC12a is human 

CLEC12a. 

26. The polypeptide of claim 25, wherein the human CLEC12a comprises the 

sequence of SEQ ID NO: 1. 

27. An immunoconjugate comprising the polypeptide of any one of claims 1-26 and a 

cytotoxic agent. 

28. The immunoconjugate of claim 27, wherein the cytotoxic agent is selected from a 

calicheamicin, an auristatin, a dolastatin, a tubulicin, a maytansinoid, a cryptophycin, a 

duocarmycin, an esperamicin, a pyrrolobenzodiazepine, and an enediyne antibiotic. 

29. A pharmaceutical composition comprising the polypeptide of any one of claims 

1-26 or the immunoconjugate of claim 27 or claim 28, and a pharmaceutically acceptable 

carrier. 

30. An isolated nucleic acid that encodes the polypeptide of any one of claims 1-26. 

31. A vector comprising the nucleic acid of claim 30. 
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32. A host cell comprising the nucleic acid of claim 30 or the vector of claim 31. 

33. A host cell that expresses the polypeptide of any one of claims 1-26. 

34. A method of producing the polypeptide of any one of claims 1-26, comprising 

incubating the host cell of claim 32 or claim 33 under conditions suitable for expression of the 

polypeptide. 

35. The method of claim 34, further comprising isolating the polypeptide. 

36. Use of the polypeptide of any one of claims 1-26, the immunoconjugate of claim 

27 or claim 28, or the pharmaceutical composition of claim 29 in the manufacture of a 

medicament for treating cancer, wherein the cancer is selected from lymphoma; Hodgkin’s 

lymphoma; non-Hodgkin’s lymphoma; B-cell lymphoma; low grade/follicular non-Hodgkin's 

lymphoma (NHL); small lymphocytic (SL) NHL; intermediate grade/follicular NHL; 

intermediate grade diffuse NHL; high grade immunoblastic NHL; high grade lymphoblastic 

NHL; high grade small non-cleaved cell NHL; bulky disease NHL; mantle cell lymphoma; 

AIDS-related lymphoma; Waldenstrom's macroglobulinemia; chronic lymphocytic leukemia 

(CLL); acute lymphoblastic leukemia (ALL); acute myeloid leukemia (AML); Hairy cell 

leukemia; and chronic myeloblastic leukemia. 

37. The use of claim 36, wherein the cancer is acute myeloid leukemia (AML). 

38. The use of claim 36 or 37, wherein an additional therapeutic agent is to be 

administered. 

39. The use of claim 38, wherein the additional therapeutic agent is an anti-cancer 

agent. 

40. The use of claim 39, wherein the anti-cancer agent is selected from a 

chemotherapeutic agent, an anti-cancer biologic, radiation therapy, CAR-T therapy, and an 

oncolytic virus. 

41. The use of any one of claims 36-40, wherein the cancer is a CLEC12a-expressing 

cancer. 

 

 


	78228SG_SOI-clean
	78228SG_claims-clean



