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We claim: 

1. A monoclonal antibody that specifically binds monocarboxylate transporter 11 

(MCT11), comprising a variable heavy (VH) domain and a variable light (VL) domain, wherein:  

the VH domain comprises the heavy chain complementarity determining region (CDR) 1, a 

CDR2, and a CDR3 of SEQ ID NO: 1, and  

the VL domain comprises the light chain complementarity determining region (CDR)1, a 

CDR2, and a CDR3 of SEQ ID NO: 5.  

 

2. The monoclonal antibody of claim 1, wherein: 

the heavy chain CDR1, CDR2, and CDR3 comprise the amino acids sequences set forth as 

SEQ ID NOs: 2, 3, and 4, respectively, and 

the light chain CDR1, CDR2, and CDR3 comprise the amino acids sequences set forth as 

SEQ ID NOs: 6, 7, and 8, respectively. 

 

3. The monoclonal antibody of claim 1 or 2, wherein: 

the amino acid sequence of the VH domain is at least 90% identical to SEQ ID NO: 1 and 

comprises the heavy chain CDR1, CDR2 and CDR3 sequences of SEQ ID NO: 1, and 

the amino acid sequence of the VL domain is at least 90% identical to SEQ ID NO: 5 and 

comprises the light chain CDR1, CDR2 and CDR3 sequences of SEQ ID NO: 5. 

 

4. The monoclonal antibody of any one of claims 1 to 3, wherein:  

the VH domain comprises or consists of SEQ ID NO: 1, and  

the VL domain comprises or consists of SEQ ID NO: 5. 

 

5. The monoclonal antibody of any one of claims 1 to 4, wherein the antibody is an 

antigen binding fragment selected from: an Fab fragment, an Fab’ fragment, an F(ab)’2 fragment,  

an Fv, a single chain variable fragment (scFV), a dimer of a single chain antibody (scFV2), and a 

disulfide stabilized variable fragment (dsFV). 

 

6. The monoclonal antibody of any one of claims 1 to 5, wherein the monoclonal 

antibody is a mouse antibody, a humanized antibody, a human antibody, or a chimeric antibody. 
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7. The monoclonal antibody of any one of claims 1 to 6, comprising a constant region, 

optionally wherein the constant region comprises at least one modification to increase half-life, 

stability and/or function of the monoclonal antibody. 

 

8. An antibody conjugate, comprising the monoclonal antibody of any one of claims 1 

to 7 linked to an effector molecule, a therapeutic, or a detectable marker. 

 

9. A multispecific antibody comprising the monoclonal antibody of any one of claims 

1-7 and at least one antibody that specifically binds an additional antigen.  

 

10. The multispecific antibody of claim 9, wherein the additional antigen is PD-1, 4-

1BB/CD137, GITR, OX40, CD105, LAG3, TIM-3/HAVCR2, NRP1, or FAS. 

 

11. An isolated nucleic acid molecule encoding the monoclonal antibody of any one of 

claims 1-7. 

 

12.  A vector comprising the nucleic acid molecule of claim 11. 

 

13. A host cell comprising the nucleic acid molecule or vector of claim 11 or 12. 

 

14. A composition comprising the monoclonal antibody of any one of claims 1 to 7, the 

conjugate of claim 8, the multispecific antibody of claim 9 or claim 10, the nucleic acid molecule 

of claim 11, or the vector of claim 12, and a pharmaceutically acceptable carrier. 

 

15. An in vitro or ex vivo method for reducing T cell exhaustion, reducing lactic acid 

uptake by an exhausted T cell, increasing effector function of a T cell, or combinations thereof, 

comprising: 

(a) contacting the exhausted T cell or T cell with an effective amount of an antibody 

specific for monocarboxylate transporter 11 (MCT11); or 

(b) expressing a nucleic acid molecule or a vector encoding the antibody specific for 

MCT11 in the exhausted T cell or T cell; 
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thereby reducing T cell exhaustion, reducing lactic acid uptake by an exhausted T cell, 

increasing effector function of a T cell, or combinations thereof. 

 

16.  The method of claim 15,  

wherein an antibody specific for MCT11 comprises the monoclonal antibody of any one of 

claims 1 to 7 the conjugate of claim 8, the multispecific antibody of claim 9 or claim 10; or 

wherein the nucleic acid molecule or vector encoding the antibody specific for MCT11 

comprises the nucleic acid molecule of claim 11 or the vector of claim 12. 

 

 

17. Use of an antibody specific for monocarboxylate transporter 11 (MCT11),  

the monoclonal antibody of any one of claims 1 to 7, 

the conjugate of claim 8,  

the multispecific antibody of claim 9 or claim 10,  

the nucleic acid molecule of claim 11,  

the vector of claim 12,  

or the composition of claim 14,  

in the manufacture of a medicament for the therapeutic and/or prophylactic treatment of cancer or a 

tumor, increasing an immune response, in a subject.  

 

18. The use of claim 17, wherein the subject has cancer or is receiving an 

immunotherapy.    

 

19.  The use of claim 18, wherein the immunotherapy comprises tumor-infiltrating 

lymphocyte (TIL) therapy, chimeric antigen receptor T cell (CAR-T) therapy, or engineered T cell 

receptor (TCR) therapy. 

 

20.         An in vitro or ex vivo method of removing exhausted T cells from a sample, 

comprising: 

(1)  contacting the sample with an effective amount of an antibody specific for MCT11, and 

(2)  removing cells bound to the antibody, generating a sample depleted of exhausted T cells.       
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21. The antibody specific for monocarboxylate transporter 11 (MCT11), the monoclonal 

antibody of any one of claims 1 to 7, the conjugate of claim 8, the multispecific antibody of claim 9 

or claim 10, the nucleic acid molecule of claim 11, the vector of claim 12, or the composition of 

claim 14, for use in therapy. 


