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CLAIMS  

WHAT IS CLAIMED IS: 

1. A method of identifying a subject in need of treatment for cancer, the method comprising: 

(a) determining, based at least in part on an assay of a sample from a subject, whether the subject has 

cancer cells that express T cell receptor comprising T cell receptor beta chain constant domain 1 

(TRBC1) or T cell receptor beta chain constant domain 2 (TRBC2); and  

(b) identifying the subject as a candidate for the treatment based at least in part on the determination that 

the subject has cancer cells that express TRBC1 or identifying the subject as a candidate for the 

treatment based at least in part on the determination that the subject has cancer cells that TRBC2,  

wherein the treatment uses a composition comprising a polypeptide molecule that comprises: 

(i) a first antigen binding domain that binds to TRBC1 or TRBC2, and  

(ii) a second antigen binding domain that binds to NKp30. 

2. The method of 1, wherein the polypeptide molecule comprises a first antigen binding domain that binds to 

TRBC1 when the subject has been identified to have cancer cells that express TRBC1. 

3. The method of 1, wherein the polypeptide molecule comprises a first antigen binding domain that binds to 

TRBC2 when the subject has been identified to have cancer cells that express TRBC2.  

4. The method of claim 1, wherein the first antigen binding domain binds to TRBC2, and the first antigen 

binding domain comprises a VH comprising a heavy chain complementarity determining region 1 

(VHCDR1), a VHCDR2, and a VHCDR3, and a VL comprising a light chain complementarity determining 

region 1 (VLCDR1), a VLCDR2, and a VLCDR3, wherein:  

the VHCDR1, VHCDR2, and VHCDR3 comprise the amino acid sequences of GX1X2MH, wherein 

X1 is Y or F, and X2 is P, H, V, Y, K, or A (SEQ ID NO: 7441), FINPYNDDIQSNERFRG (SEQ ID NO: 

201), and GNGX1X2X3DGAYRFFDF, wherein X1 is K or M, X2 is W or N, and X3 is G or F (SEQ ID NO: 

7442), respectively; or 

the VLCDR1, VLCDR2, and VLCDR3 comprise the amino acid sequences of 

RSSQNLVHSNGRTYLX, wherein X is Q or H (SEQ ID NO: 7443), RVSNRFP (SEQ ID NO: 224), and 

SQSTHVPYT (SEQ ID NO: 225), respectively. 

5. The method of claim 4, wherein the VHCDR1, VHCDR2, and VHCDR3 comprise the amino acid 

sequences of: 

SEQ ID NOs: 7422, 201, and 7403, respectively; 
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SEQ ID NOs: 7401, 201, and 7403, respectively;  

SEQ ID NOs: 7394, 201, and 7396, respectively;  

SEQ ID NOs: 7346, 201, and 7398, respectively;  

SEQ ID NOs: 7346, 201, and 7400, respectively; 

SEQ ID NOs: 7405, 201, and 7403, respectively;  

SEQ ID NOs: 7407, 201, and 7403, respectively;  

SEQ ID NOs: 7427, 201, and 7403, respectively; or  

SEQ ID NOs: 7430, 201, and 7403, respectively, and/or 

wherein the VLCDR1, VLCDR2, and VLCDR3 comprise the amino acid sequences of: 

SEQ ID NOs: 7410, 224, and 225, respectively; or 

SEQ ID NOs: 7409, 224, and 225, respectively.  

6. The method of claim 5, wherein the VHCDR1, VHCDR2, VHCDR3, VLCDR1, VLCDR2, and VLCDR3 

comprise the amino acid sequences of: 

SEQ ID NOs: 7422, 201, 7403, 7410, 224, and 225, respectively;  

SEQ ID NOs: 7401, 201, 7403, 7410, 224, and 225, respectively; 

SEQ ID NOs: 7394, 201, 7396, 7410, 224, and 225, respectively; 

SEQ ID NOs: 7346, 201, 7398, 7410, 224, and 225, respectively;  

SEQ ID NOs: 7346, 201, 7400, 7410, 224, and 225, respectively;  

SEQ ID NOs: 7405, 201, 7403, 7410, 224, and 225, respectively;  

SEQ ID NOs: 7407, 201, 7403, 7410, 224, and 225, respectively;  

SEQ ID NOs: 7427, 201, 7403, 7410, 224, and 225, respectively;  

SEQ ID NOs: 7430, 201, 7403, 7410, 224, and 225, respectively;  

SEQ ID NOs: 7422, 201, 7403, 7409, 224, and 225, respectively;  

SEQ ID NOs: 7401, 201, 7403, 7409, 224, and 225, respectively;  

SEQ ID NOs: 7394, 201, 7396, 7409, 224, and 225, respectively;  

SEQ ID NOs: 7346, 201, 7398, 7409, 224, and 225, respectively;  

SEQ ID NOs: 7346, 201, 7400, 7409, 224, and 225, respectively;  

SEQ ID NOs: 7405, 201, 7403, 7409, 224, and 225, respectively;  

SEQ ID NOs: 7407, 201, 7403, 7409, 224, and 225, respectively;  

SEQ ID NOs: 7427, 201, 7403, 7409, 224, and 225, respectively; or  

SEQ ID NOs: 7430, 201, 7403, 7409, 224, and 225, respectively.  

7. The method of any one of claims 4-6, wherein:  



 

295 

 

(i) the VH comprises an amino acid sequence having at least 85% identity to any one sequence selected 

from the group consisting of SEQ ID NOs: 7420, 7423, 7411, 7412, 7413, 7414, 7415, 7416, 7417, 

7425, 7428, and 7431; 

optionally, wherein the VH comprises any one amino acid sequence selected from the group 

consisting of SEQ ID NOs: 7420, 7423, 7411, 7412, 7413, 7414, 7415, 7416, 7417, 7425, 

7428, and 7431; and/or  

(ii) the VL comprises an amino acid sequence having at least 85% identity to any one sequence selected  

from the group consisting of SEQ ID NOs: 7419 and 7418; 

optionally, wherein the VL comprises any one amino acid sequence selected from the group 

consisting of SEQ ID NOs: 7419 and 7418 . 

8. The method of any one of claims 4-7, wherein the VH and VL comprise amino acid sequences having at 

least 85% sequence identity to: 

SEQ ID NOs: 7420 and 7419, respectively;  

SEQ ID NOs: 7423 and 7419, respectively; 

SEQ ID NOs: 7411 and 7419, respectively;  

SEQ ID NOs: 7412 and 7419, respectively; 

SEQ ID NOs: 7413 and 7419, respectively;  

SEQ ID NOs: 7414 and 7419, respectively ; 

SEQ ID NOs: 7415 and 7419, respectively;  

SEQ ID NOs: 7416 and 7419, respectively; 

SEQ ID NOs: 7417 and 7419, respectively;  

SEQ ID NOs: 7425 and 7419, respectively ; 

SEQ ID NOs: 7428 and 7419, respectively;  

SEQ ID NOs: 7431 and 7419, respectively; 

SEQ ID NOs: 7420 and 7418, respectively;  

SEQ ID NOs: 7423 and 7418, respectively; 

SEQ ID NOs: 7411 and 7418, respectively;  

SEQ ID NOs: 7412 and 7418, respectively; 

SEQ ID NOs: 7413 and 7418, respectively;  

SEQ ID NOs: 7414 and 7418, respectively; 

SEQ ID NOs: 7415 and 7418, respectively;  

SEQ ID NOs: 7416 and 7418, respectively; 
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SEQ ID NOs: 7417 and 7418, respectively;  

SEQ ID NOs: 7425 and 7418, respectively;  

SEQ ID NOs: 7428 and 7418, respectively; or 

SEQ ID NOs: 7431 and 7418, respectively. 

9. The method of claim 8, wherein the VH and VL comprise amino acid sequences of: 

SEQ ID NOs: 7420 and 7419, respectively;  

SEQ ID NOs: 7423 and 7419, respectively; 

SEQ ID NOs: 7411 and 7419, respectively;  

SEQ ID NOs: 7412 and 7419, respectively; 

SEQ ID NOs: 7413 and 7419, respectively;  

SEQ ID NOs: 7414 and 7419, respectively; 

SEQ ID NOs: 7415 and 7419, respectively;  

SEQ ID NOs: 7416 and 7419, respectively; 

SEQ ID NOs: 7417 and 7419, respectively;  

SEQ ID NOs: 7425 and 7419, respectively; 

SEQ ID NOs: 7428 and 7419, respectively;  

SEQ ID NOs: 7431 and 7419, respectively; 

SEQ ID NOs: 7420 and 7418, respectively;  

SEQ ID NOs: 7423 and 7418, respectively; 

SEQ ID NOs: 7411 and 7418, respectively;  

SEQ ID NOs: 7412 and 7418, respectively; 

SEQ ID NOs: 7413 and 7418, respectively;  

SEQ ID NOs: 7414 and 7418, respectively; 

SEQ ID NOs: 7415 and 7418, respectively;  

SEQ ID NOs: 7416 and 7418, respectively; 

SEQ ID NOs: 7417 and 7418, respectively;  

SEQ ID NOs: 7425 and 7418, respectively;  

SEQ ID NOs: 7428 and 7418, respectively; or 

SEQ ID NOs: 7431 and 7418, respectively. 

10. The method of any one of claims 1-9, wherein the first antigen binding domain binds to TRBC2, and 

wherein:  
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(i) the first antigen binding domain has a higher affinity for a T cell receptor comprising TRBC2 than 

for a T cell receptor not comprising TRBC2; 

(ii) the first antigen binding domain has a higher affinity for a T cell receptor comprising TRBC2 than 

for a T cell receptor comprising TRBC1; or  

(iii) binding of the first antigen binding domain to TRBC2 on a lymphoma cell or lymphocyte does 

not substantially activate the lymphoma cell,  lymphocyte expression of a T cell activation marker, and/or 

expression of a cytokine. 

11. The method of any one of claims 1-10, wherein the first antigen binding domain binds to TRBC2, and the 

polypeptide molecule binds to TRBC2 monovalently. 

12. The method of any one of claims 1-11, wherein: 

(i) the polypeptide molecule comprises an anti-TRBC2 Fab and an anti-NKp30 scFv; 

(ii) the polypeptide molecule comprises an anti-TRBC2 Fab and an anti-NKp30 Fab; 

(iii) the polypeptide molecule comprises an anti-NKp30 Fab and an anti-TRBC2 scFv; or 

(iv) the polypeptide molecule comprises an anti-TRBC2 scFv and an anti-NKp30 scFv. 

13. The method of any one of claims 1-12, wherein the polypeptide molecule further comprises a dimerization 

module comprising one or more immunoglobulin chain constant regions comprising one or more of: a paired 

cavity-protuberance (“knob-in-a hole”), an electrostatic interaction, or a strand-exchange. 

14. The method of any one of claims 1-13, wherein the polypeptide molecule comprises: 

(i) an anti-TRBC2 VH comprising an amino acid sequence having at least 85% sequence identity to 

SEQ ID NO: 7420, an anti-TRBC2 VL comprising an amino acid sequence having at least 85% 

sequence identity to SEQ ID NO: 7419, an anti-NKp30 VH comprising an amino acid sequence 

having at least 85% sequence identity to SEQ ID NO: 7302, and an anti-NKp30 VL comprising an 

amino acid sequence having at least 85% sequence identity to SEQ ID NO: 7309;  

or optionally, an anti-TRBC2 VH comprising an amino acid sequence of SEQ ID NO: 7420, 

an anti-TRBC2 VL comprising an amino acid sequence of SEQ ID NO: 7419, an anti-NKp30 VH 

comprising an amino acid sequence of SEQ ID NO: 7302, and an anti-NKp30 VL comprising an 

amino acid sequence of SEQ ID NO: 7309; 

(ii) an anti-TRBC2 VH comprising an amino acid sequence having at least 85% sequence identity to 

SEQ ID NO: 7420, an anti-TRBC2 VL comprising an amino acid sequence having at least 85% 

sequence identity to SEQ ID NO: 7419, and an anti-NKp30 scFv comprising an amino acid 

sequence having at least 85% sequence identity to SEQ ID NO: 7311;  
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or optionally, an anti-TRBC2 VH comprising an amino acid sequence of SEQ ID NO: 7420, 

an anti-TRBC2 VL comprising an amino acid sequence of SEQ ID NO: 7419, and an anti-

NKp30 scFv comprising an amino acid sequence of SEQ ID NO: 7311; 

(iii) an anti-TRBC2 VH having at least 85% sequence identity to SEQ ID NO: 7423, an anti-TRBC2 

VL having at least 85% sequence identity to SEQ ID NO: 7419, an anti-NKp30 VH having at least 

85% sequence identity to SEQ ID NO: 7302, and an anti-NKp30 VL having at least 85% sequence 

identity to SEQ ID NO: 7309; 

or optionally, an anti-TRBC2 VH comprising an amino acid of SEQ ID NO: 7423, an anti-

TRBC2 VL comprising an amino acid of SEQ ID NO: 7419, an anti-NKp30 VH comprising 

an amino acid of SEQ ID NO: 7302, and an anti-NKp30 VL comprising an amino acid of 

SEQ ID NO: 7309; 

(iv) an anti-TRBC2 VH having at least 85% sequence identity to SEQ ID NO: 7423, an anti-TRBC2 

VL having at least 85% sequence identity to SEQ ID NO: 7419, and an anti-NKp30 scFv having at 

least 85% sequence identity to SEQ ID NO: 7311;  

or optionally, an anti-TRBC2 VH having at least 85% sequence identity to SEQ ID NO: 

7423, an anti-TRBC2 VL having at least 85% sequence identity to SEQ ID NO: 7419, and an 

anti-NKp30 scFv having at least 85% sequence identity to SEQ ID NO: 7311; or 

(v) amino acid sequences that are at least 85% identical to SEQ ID NOs: 7440, 7439, and 7383; 

or optionally, amino acid sequences comprising the sequences of SEQ ID NOs: 7440, 7439, 

and 7383; or 

(vi) amino acid sequences having at least 85% sequence identity to: SEQ ID NOs: 7438, 7439, and 

7383; 

or optionally, amino acid sequences comprising the sequences of SEQ ID NOs: 7438, 7439, 

and 7383. 

15. The method of any one of claims 1-14, wherein the second antigen binding domain comprises a VH 

comprising a heavy chain complementarity determining region 1 (VHCDR1), a VHCDR2, and a 

VHCDR3; and a VL comprising a light chain complementarity determining region 1 (VLCDR1), a 

VLCDR2, and a VLCDR3,  

wherein the VHCDR1, VHCDR2, and VHCDR3 of the second antigen binding domain comprise the amino 

acid sequences of:  

SEQ ID NOs: 7313, 6001, and 7315, respectively; 

SEQ ID NOs: 7313, 6001, and 6002, respectively; 
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SEQ ID NOs: 7313, 6008, and 6009, respectively; 

SEQ ID NOs: 7313, 7385, and 7315, respectively;  

SEQ ID NOs: 7313, 7318, and 6009, respectively;  

SEQ ID NOs: 375, 377, and 379, respectively; 

SEQ ID NOs: 389, 391, and 393, respectively; 

SEQ ID NOs: 403, 405, and 407, respectively; 

SEQ ID NOs: 417, 419, and 421, respectively; 

SEQ ID NOs: 431, 433, and 435, respectively; 

SEQ ID NOs: 445, 447, and 449, respectively; 

SEQ ID NOs: 459, 461, and 463, respectively; or 

SEQ ID NOs: 472, 474, and 476, respectively; and/or  

wherein the VLCDR1, VLCDR2, and VLCDR3 of the second antigen binding domain comprise the amino 

acid sequences of: 

SEQ ID NOs: 7326, 7327, and 7329, respectively; 

SEQ ID NOs: 6063, 6064, and 7293, respectively; 

SEQ ID NOs: 6070, 6071, and 6072, respectively; 

SEQ ID NOs: 6070, 6064, and 7321, respectively; 

SEQ ID NOs: 382, 384, and 386, respectively; 

SEQ ID NOs: 396, 398, and 400, respectively; 

SEQ ID NOs: 410, 412, and 414, respectively; 

SEQ ID NOs: 424, 426, and 428, respectively; 

SEQ ID NOs: 438, 440, and 442, respectively; 

SEQ ID NOs: 452, 454, and 456, respectively; 

SEQ ID NOs: 466, 468, and 469, respectively; or 

SEQ ID NOs: 479, 481, and 483, respectively. 

16. The method of claim 15, wherein the VHCDR1, VHCDR2, VHCDR3, VLCDR1, VLCDR2, and 

VLCDR3 of the second antigen binding domain comprise the amino acid sequences of: 

SEQ ID NOs: 7313, 6001, 7315, 7326, 7327, and 7329, respectively; 

SEQ ID NOs: 7313, 6001, 6002, 6063, 6064, and 7293, respectively; 

SEQ ID NOs: 7313, 6008, 6009, 6070, 6071, and 6072, respectively; 

SEQ ID NOs: 7313, 7385, 7315, 6070, 6064, and 7321, respectively;  

SEQ ID NOs: 7313, 7318, 6009, 6070, 6064, and 7321, respectively;  

SEQ ID NOs: 375, 377, 379, 382, 384, and 386, respectively; 
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SEQ ID NOs: 389, 391, 393, 396, 398, and 400, respectively; 

SEQ ID NOs: 403, 405, 407, 410, 412, and 414, respectively; 

SEQ ID NOs: 417, 419, 421, 424, 426, and 428, respectively; 

SEQ ID NOs: 431, 433, 435, 438, 440, and 442, respectively; 

SEQ ID NOs: 445, 447, 449, 452, 454, and 456, respectively; 

SEQ ID NOs: 459, 461, 463, 466, 468, and 469, respectively; or  

SEQ ID NOs: 472, 474, 476, 479, 481, and 483, respectively. 

17. The method of claim 15 or 16, wherein: 

(i) the VH of the second antigen binding domain comprises an amino acid sequence having at least 85% 

identity to any one sequence selected from the group consisting of SEQ ID NOs: 7302, 7298, 7300, 

7301, 7303, and 7304 and/or the VL of the second antigen binding domain comprises an amino acid 

sequence having at least 85% identity to any one sequence selected from the group consisting of SEQ 

ID NOs: 7309, 7305, 7299, and 7306-7308; 

or optionally, the VH of the second antigen binding domain comprises any one amino acid 

sequence selected from the group consisting of SEQ ID NOs: 7302, 7298, 7300, 7301, 7303, 

and 7304, and/or the VL of the second antigen binding domain comprises any one amino acid 

sequence selected from the group consisting of SEQ ID NOs: 7309, 7305, 7299, and 7306-

7308; 

(ii) the VH of the second antigen binding domain comprises an amino acid sequence having at least 85% 

identity to any one sequence selected from the group consisting of SEQ ID NOs: 6121 and 6123-6128 

and/or the VL of the second antigen binding domain comprises an amino acid sequence having at 

least 85% identity to any one sequence selected from the group consisting of SEQ ID NOs: 7294 and 

6137-6141;  

or optionally, the VH of the second antigen binding domain comprises any one amino acid 

sequence selected from the group consisting of SEQ ID NOs: 6121 and 6123-6128 and/or the 

VL of the second antigen binding domain comprises any one amino acid sequence selected 

from the group consisting of SEQ ID NOs: 7294 and 6137-6141;  

(iii) the VH of the second antigen binding domain comprises an amino acid sequence having at least 85% 

identity to any one sequence selected from the group consisting of SEQ ID NOs: 6122 and 6129-6134 

and/or the VL of the second antigen binding domain comprises an amino acid sequence having at 

least 85% identity to any one sequence selected from the group consisting of SEQ ID NOs: 6136 and 

6142-6147;  
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or optionally, the VH of the second antigen binding domain comprises any one amino acid 

sequence selected from the group consisting of SEQ ID NOs: 6122 and 6129-6134 and/or the 

VL of the second antigen binding domain comprises any one amino acid sequence selected 

from the group consisting of SEQ ID NOs: 6136 and 6142-6147; 

(iv) the VH of the second antigen binding domain comprises an amino acid sequence having at least 85% 

identity to any one sequence selected from the group consisting of SEQ ID NOs: 357-364 (and/or the 

VL of the second antigen binding domain comprises an amino acid sequence having at least 85% 

identity to any one sequence selected from the group consisting of SEQ ID NOs: 365-372; 

or optionally, the VH of the second antigen binding domain comprises an amino acid 

sequence having at least 85% identity to any one sequence selected from the group consisting 

of SEQ ID NOs: 357-364 and/or the VL of the second antigen binding domain comprises an 

amino acid sequence having at least 85% identity to any one sequence selected from the 

group consisting of SEQ ID NOs: 365-372. 

18. The method of any one of claims 15-17, wherein the VH and VL of the second antigen binding domain 

comprise amino acid sequences having at least 85% sequence identity to: 

SEQ ID NOs: 7302 and 7309, respectively ;  

SEQ ID NOs: 7302 and 7305, respectively; 

or 

wherein the second antigen binding domain comprises an amino acid sequence having at least 85% sequence 

identical to any one sequence selected from the group consisting of SEQ ID NOs: 7311,7310, 6187-6190, 

373, and 485-491.  

19. The method of claim 18, wherein the VH and VL of the second antigen binding domain comprise amino 

acid sequences of: 

SEQ ID NOs: 7302 and 7309, respectively;  

SEQ ID NOs: 7302 and 7305, respectively; 

or 

wherein the second antigen binding domain comprises any one amino acid sequence selected from the group 

consisting of SEQ ID NOs: 7311,7310, 6187-6190, 373, and 485-491.  

20. The method of any one of claims  1-19, wherein the cancer is leukemia or lymphoma.  

21. The method of any one of claims 1-19, wherein the cancer is selected from Acquired immune deficiency 

syndrome (AIDS)-associated lymphoma, Angioimmunoblastic T-cell lymphoma, Adult T-cell 

leukemia/lymphoma, Burkitt lymphoma, Central nervous system (CNS) lymphoma, Diffuse large B-cell 
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lymphoma (DLBCL), Lymphoblastic lymphoma, Mantle cell lymphoma (MCL), Peripheral T-cell lymphoma 

(PTCL), Transformed follicular and transformed mucosa-associated lymphoid tissue (MALT) lymphomas, 

Cutaneous T-cell lymphoma (mycosis fungoides and Sézary syndrome), Follicular lymphoma, 

Lymphoplasmacytic lymphoma/Waldenström macroglobulinemia, Marginal zone B-cell lymphoma, Gastric 

mucosa-associated lymphoid tissue (MALT) lymphoma, Chronic lymphocytic leukemia/small-cell 

lymphocytic lymphoma (CLL/SLL), Extranodal T-/NK-cell lymphoma (nasal type), and Anaplastic large-cell 

lymphoma. 

22. The method of claim 1, wherein the sample comprises a peripheral blood mononuclear cell (PBMC)-

derived T cell population. 

23. The method of claim 22, the method further comprises determining whether the PBMC-derived T cell 

population has a monotypia and specificity for TRBC1 or TRBC2,  

wherein the monotypia and specificity for TRBC1 or TRBC2 in the PBMC-derived T cell population 

indicates that the subject has a T cell malignancy, thereby identifying the subject as a candidate for treatment 

for the cancer. 

24. The method of any one of claims 1-23, wherein a determination that the subject has cancer cells that 

express a T cell receptor comprising TRBC2 identifies the subject as not being as a candidate for 

treatment using a multifunctional molecule comprising an antigen binding domain that binds to TRBC1. 

25. The method of any one of claims 1-23, wherein a determination that the subject has cancer cells that 

express a T cell receptor comprising TRBC1 identifies the subject as not being as a candidate for 

treatment using a multifunctional molecule comprising an antigen binding domain that binds to TRBC2. 

26. Use of a pharmaceutical composition comprising a polypeptide molecule in the manufacture of a 

medicament for treating cancer in a subject in need thereof, wherein the polypeptide molecule comprises: 

(i) a first antigen binding domain that binds to T cell receptor beta chain constant domain 1 

(TRBC1) or T cell receptor beta chain constant domain 2 (TRBC2), and  

(ii) a second antigen binding domain that binds to NKp30;  

wherein: 

 the subject has been identified as a candidate for treatment using the polypeptide molecule, based at 

least in part on determination that the subject has cancer cells that express a T cell receptor comprising 

TRBC1 or TRBC2. 


