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TIGIT has been shown to attenuate immune response by (1) direct signaling, (2) inducing 

ligand signaling, and (3) competition with and disruption of signaling by the costimulatory 

receptor CD226 (also known as DNAM-1). TIGIT signaling has been the most well-studied 

in NK cells, where it has been demonstrated that engagement with its cognate ligand, 

poliovirus receptor (PVR, also known as CD155) directly suppresses NK cell cytotoxicity 

through its cytoplasmic ITIM domain. Knockout of the TIGIT gene or antibody blockade of 

the TIGIT/PVR interaction has shown to enhance NK cell killing in vitro, as well as to 

exacerbate autoimmune diseases in vivo. In addition to its direct effects on T- and NK cells, 

TIGIT can induce PVR-mediated signaling in dendritic or tumor cells, leading to the increase 

in production of anti-inflammatory cytokines such as IL10. In T-cells TIGIT can also inhibit 

lymphocyte responses by disrupting homodimerization of the costimulatory receptor CD226, 

and by competing with it for binding to PVR. 

[0012] TIGIT is highly expressed on lymphocytes, including Tumor Infiltrating 

Lymphocytes (TILs) and Tregs, that infiltrate different types of tumors.  PVR is also broadly 

expressed in tumors, suggesting that the TIGIT-PVR signaling axis may be a dominant 

immune escape mechanism for cancer. Notably, TIGIT expression is tightly correlated with 

the expression of another important coinhibitory receptor, PD1. TIGIT and PD1 are co-

expressed on the TILs of numerous human and murine tumors. Unlike TIGIT and CTLA4, 

PD1 inhibition of T cell responses does not involve competition for ligand binding with a 

costimulatory receptor. 

[0013] Accordingly, PVRIG/TIGIT bispecific antibodies, capable of targeting both 

pathways, are an attractive target for single antibody therapy.  Such antibodies will allow for 

targeting of multiple checkpoint receptors and provide therapeutic importance in the 

treatment of cancer.  Also provided are anti-PVRIG and anti-TIGIT antibodies for use as 

described herein. 

 

II. SUMMARY 

[0014] Accordingly, the present disclosure provides an anti-PVRIG/anti-TIGIT bispecific 

antibody that monovalently binds a human PVRIG and monovalently binds TIGIT for use in 

activating T cells for the treatment of cancer. In one aspect, the present disclosure refers to an 

anti-PVRIG/anti-TIGIT bispecific antibody that monovalently binds a human PVRIG and 

monovalently binds TIGIT for use in therapy. In another aspect, the present disclosure refers 

to a use of an anti-PVRIG/anti-TIGIT bispecific antibody in the manufacture of a 
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medicament for activating T cells and/or NK cells for the treatment of cancer, wherein said 

bispecific antibody monovalently binds a human PVRIG and monovalently binds TIGIT.  

[0015] In some examples, the present disclosure provides an anti-PVRIG/anti-TIGIT 

bispecific antibody that monovalently binds a human PVRIG and monovalently binds TIGIT 

for use in activating T cells and/or NK cells for the treatment of cancer. 

[0016] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 

a) a first antigen binding portion comprising: 

i. a first heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-PVRIG antibody; and 

ii. a first light chain variable domain comprising a vlCDR1, vlCDR2, and 

vlCDR3 from an anti-PVRIG antibody;  

wherein the anti-PVRIG antibody is selected from the group consisting 

of CHA.7.518.4, CHA.7.518.1, CHA.7.518, CHA.7.524 CHA.7.530, 

CHA.7.538_1, CHA.7.538_2, CHA.7.502, CHA.7.503, CHA.7.506, 

CHA.7.508, CHA.7.510, CHA.7.512,  CHA.7.514, CHA.7.516, 

CHA.7.518, CHA.7.520.1,  CHA.7.520.2,  CHA.7.522, CHA.7.524, 

CHA.7.526,  CHA.7.527,  CHA.7.528,  CHA.7.530,  CHA.7.534,  

CHA.7.535,  CHA.7.537,  CHA.7.538.1, CHA.7.538.2,  CHA.7.543,  

CHA.7.544,  CHA.7.545,  CHA.7.546,  CHA.7.547,  CHA.7.548,  

CHA.7.549,CHA.7.550, CHA7.538.1.2, CPA.7.021, CPA.7.001, 

CPA.7.003, CPA.7.004, CPA.7.006, CPA.7.008, CPA.7.009, 

CPA.7.010, CPA.7.011, CPA.7.012, CPA.7.013, CPA.7.014, 

CPA.7.015, CPA.7.017, CPA.7.018, CPA.7.019,CPA.7.022, 

CPA.7.023, CPA.7.024, CPA.7.033, CPA.7.034, CPA.7.036, 

CPA.7.040, CPA.7.046, CPA.7.047, CPA.7.049, CPA.7.050, and 

CHA.7.518; and 

a) a second antigen binding portion comprising an anti-TIGIT antigen binding 

domain. 

[0017] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 

a) a first antigen binding portion comprising an anti-PVRIG antigen binding 

domain; and 

b) a second antigen binding portion comprising: 

i. a second heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-TIGIT antibody; and 

ii. a second light chain variable domain comprising a vlCDR1, vlCDR2, 

and vlCDR3 from an anti-TIGIT antibody;  

wherein the anti-TIGIT antibody is selected from the group consisting 

of CPA.9.086,  CHA.9.547.18, CPA.9.018,  CPA.9.027,  CPA.9.049, 

CPA.9.057,  CPA.9.059,  CPA.9.083,  CPA.9.089, CPA.9.093, 

CPA.9.101, CPA.9.103, CHA.9.536.1, CHA.9.536.3, CHA.9.536.4, 

CHA.9.536.5, CHA.9.536.6, CHA.9.536.7, CHA.9.536.8, 



6 

 

CHA.9.560.1, CHA.9.560.3, CHA.9.560.4, CHA.9.560.5, 

CHA.9.560.6, CHA.9.560.7, CHA.9.560.8, CHA.9.546.1, 

CHA.9.547.1, CHA.9.547.2, CHA.9.547.3, CHA.9.547.4, 

CHA.9.547.6, CHA.9.547.7, CHA.9.547.8, CHA.9.547.9, 

CHA.9.547.13, CHA.9.541.1, CHA.9.541.3, CHA.9.541.4, 

CHA.9.541.5, CHA.9.541.6, CHA.9.541.7, and CHA.9.541.8. 

 

[0018] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 

a) a first antigen binding portion comprising: 

i. a first heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-PVRIG antibody; and 

ii. a first light chain variable domain comprising a vlCDR1, vlCDR2, and 

vlCDR3 from an anti-PVRIG antibody 

wherein the anti-PVRIG antibody is selected from the group consisting 

of CHA.7.518.4, CHA.7.518.1, humanized CHA.7.518, humanized 

CHA.7.524, humanized CHA.7.530, humanized CHA.7.538_1, 

humanized CHA.7.538_2, CHA.7.502, CHA.7.503, CHA.7.506, 

CHA.7.508, CHA.7.510, CHA.7.512,  CHA.7.514, CHA.7.516, 

CHA.7.518, CHA.7.520.1,  CHA.7.520.2,  CHA.7.522, CHA.7.524, 

CHA.7.526,  CHA.7.527,  CHA.7.528,  CHA.7.530,  CHA.7.534,  

CHA.7.535,  CHA.7.537,  CHA.7.538.1, CHA.7.538.2,  CHA.7.543,  

CHA.7.544,  CHA.7.545,  CHA.7.546,  CHA.7.547,  CHA.7.548,  

CHA.7.549,CHA.7.550, CHA7.538.1.2, CPA.7.021, CPA.7.001, 

CPA.7.003, CPA.7.004, CPA.7.006, CPA.7.008, CPA.7.009, 

CPA.7.010, CPA.7.011, CPA.7.012, CPA.7.013, CPA.7.014, 

CPA.7.015, CPA.7.017, CPA.7.018, CPA.7.019,CPA.7.022, 

CPA.7.023, CPA.7.024, CPA.7.033, CPA.7.034, CPA.7.036, 

CPA.7.040, CPA.7.046, CPA.7.047, CPA.7.049, and 

CPA.7.050CHA.7.518; and 

b) a second antigen binding portion comprising: 

i. a second heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-TIGIT antibody; and 

ii. a second light chain variable domain comprising a vlCDR1, vlCDR2, 

and vlCDR3 from an anti-TIGIT antibody;  

wherein the anti-TIGIT antibody is selected from the group consisting 

of CPA.9.086, CHA.9.547.18, CPA.9.018, CPA.9.027, CPA.9.049, 

CPA.9.057, CPA.9.059,  CPA.9.083, CPA.9.086, CPA.9.089, 

CPA.9.093, CPA.9.101, CPA.9.103, CHA.9.536.1, CHA.9.536.3, 

CHA.9.536.4, CHA.9.536.5, CHA.9.536.6, CHA.9.536.7, 

CHA.9.536.8, CHA.9.560.1, CHA.9.560.3, CHA.9.560.4, 

CHA.9.560.5, CHA.9.560.6, CHA.9.560.7, CHA.9.560.8, 

CHA.9.546.1, CHA.9.547.1, CHA.9.547.2, CHA.9.547.3, 
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CHA.9.547.4, CHA.9.547.6, CHA.9.547.7, CHA.9.547.8, 

CHA.9.547.9, CHA.9.547.13, CHA.9.541.1, CHA.9.541.3, 

CHA.9.541.4, CHA.9.541.5, CHA.9.541.6, CHA.9.541.7, and 

CHA.9.541.8. 

 

[0019] In some examples, the first antigen binding portion comprises: 

i. a first heavy chain comprising VH-CH1-hinge-CH2-CH3; and 

ii. a first light chain comprising VL-CL, wherein the CL is the constant 

domain of either a kappa or lambda antibody. 

[0020] In some examples, the first heavy chain CH3 comprises the amino acid substitutions 

S354C, E356D, M358L, and T366W. 

[0021] In some examples, the CL is kappa. 

[0022] In some examples, the second antigen binding portion comprises: 

i. a second heavy chain comprising HC-CL-hinge-CH2-CH3, wherein the 

CL is either kappa or lambda; and  

ii. a second light chain comprising VL-CH1. 

[0023] In some examples, the second heavy chain CH3 comprises the amino acid 

substitutions Y349C, E356D, M358L, T366S, L368A, and Y407V. 

[0024] In some examples, the CL is lambda. 

[0025]  In some examples, the CL is kappa. 

[0026] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 

a) a first antigen binding portion comprising an anti-PVRIG antigen binding 

domain; and 

b) a second anti-TIGIT antigen binding portion comprising: 

i. a second heavy chain variable region comprising CPA.9.086 VH 

(EVQLVETGGGLIQPGRSLRLSCAASGFTFSSYAMHWVRQAPG

KGLEWVAVISYAGEVKYYADSVKGRFTISRDNSKNTLYLQMN

SLRAEDTAVYYCARDPLPLHYYGMDVWGQGTTVTVSS; SEQ 

ID NO:1634); and 

ii. a second light chain variable region comprising CPA.9.086 VL 

(QSALTQPRSASGNPGQRVTISCSGSSSNMGRRPVNWYQQIPGT

APKLLIYSQNQRPSGVPDRFSGSQSGTSASLTISGLQSEDEAEYF

CAVWDDIGRVLQLGGGTQLAVL; SEQ ID NO:1639). 

[0027] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 

c) a first antigen binding portion comprising an anti-PVRIG antigen binding 

domain; and 
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d) a second anti-TIGIT antigen binding portion comprising: 

i. a second heavy chain variable region comprising CPA.9.547.18 VH 

(EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYIMSWVRQAPGK

GLEWVATISGGSKGQYYADSVKGRFTISRDNSKNTLYLQMNSL

RAEDTAVYYCAKWLLSYYAMDYWGQGTLVTVSS; SEQ ID 

NO:1664); and 

ii. a second light chain variable region comprising CPA.9.547.18 VL 

(DIQMTQSPSSLSASVGDRITITCRASQSMAIWLSWYQQKPGKA

PKLLIYKASKSHTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QQGQSYPYTFGQGTKLEIK; SEQ ID NO:1668). 

[0028] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 

a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.1 VH 

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO:1539); and 

ii. a first light chain comprising CHA.7.518.1 VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYSNLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO:1544); and  

b) a second antigen binding portion comprising an anti-TIGIT antigen binding 

domain. 

[0029] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 

a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.4 VH  

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO:3179); and 

ii. a first light chain comprising CHA.7.518.4 VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYDVLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO:3180); and  

b) a second antigen binding portion comprising an anti-TIGIT antigen binding 

domain. 

[0030] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 
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a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.1 VH 

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO:1539); and  

ii. a first light chain variable region comprising CHA.7.518.1 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYSNLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO:1544); and  

b) a second antigen binding portion comprising an anti-TIGIT binding doming 

comprising 

i. a first heavy chain variable region comprising CPA.9.086 VH 

(EVQLVETGGGLIQPGRSLRLSCAASGFTFSSYAMHWVRQAPG

KGLEWVAVISYAGEVKYYADSVKGRFTISRDNSKNTLYLQMN

SLRAEDTAVYYCARDPLPLHYYGMDVWGQGTTVTVSS;SEQ 

ID NO:1634); and  

ii. a first light chain variable region comprising CPA.9.086 VL 

(QSALTQPRSASGNPGQRVTISCSGSSSNMGRRPVNWYQQIPGT

APKLLIYSQNQRPSGVPDRFSGSQSGTSASLTISGLQSEDEAEYF

CAVWDDIGRVLQLGGGTQLAVL; SEQ ID NO: 1639). 

[0031] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 

a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.4 VH  

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO:3179); and 

ii. a first light chain comprising CHA.7.518.4 VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYDVLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO:3180); and  

b) a second antigen binding portion comprising an anti-TIGIT binding doming 

comprising: 

i. a first heavy chain variable region comprising CPA.9.086 VH 

(EVQLVETGGGLIQPGRSLRLSCAASGFTFSSYAMHWVRQAPG

KGLEWVAVISYAGEVKYYADSVKGRFTISRDNSKNTLYLQMN

SLRAEDTAVYYCARDPLPLHYYGMDVWGQGTTVTVSS; SEQ 

ID NO:1634); and  



10 

 

ii. a first light chain variable region comprising CPA.9.086 VL 

(QSALTQPRSASGNPGQRVTISCSGSSSNMGRRPVNWYQQIPGT

APKLLIYSQNQRPSGVPDRFSGSQSGTSASLTISGLQSEDEAEYF

CAVWDDIGRVLQLGGGTQLAVL; SEQ ID NO:1639). 

[0032] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 

a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.1 

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO: 1539); and  

ii. a first light chain variable region comprising CHA.7.518.1 VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYSNLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO: 1544); and  

b) a second antigen binding portion comprising an anti-TIGIT binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.9.547.18 HC 

(EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYIMSWVRQAPGK

GLEWVATISGGSKGQYYADSVKGRFTISRDNSKNTLYLQMNSL

RAEDTAVYYCAKWLLSYYAMDYWGQGTLVTVSS; SEQ ID 

NO: 1664); and  

ii. a first light chain variable region comprising CHA.9.547.18 VL 

(DIQMTQSPSSLSASVGDRITITCRASQSMAIWLSWYQQKPGKA

PKLLIYKASKSHTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QQGQSYPYTFGQGTKLEIK; SEQ ID NO: 1668). 

[0033] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody comprises: 

a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.4 VH  

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO:3179); and 

ii. a first light chain comprising CHA.7.518.4  VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYDVLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO:3180); and  
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b) a second antigen binding portion comprising an anti-TIGIT binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.9.547.18 HC 

(EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYIMSWVRQAPGK

GLEWVATISGGSKGQYYADSVKGRFTISRDNSKNTLYLQMNSL

RAEDTAVYYCAKWLLSYYAMDYWGQGTLVTVSS (SEQ ID 

NO: 1664); and  

ii. a first light chain variable region comprising CHA.9.547.18 VL 

(DIQMTQSPSSLSASVGDRITITCRASQSMAIWLSWYQQKPGKA

PKLLIYKASKSHTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QQGQSYPYTFGQGTKLEIK; SEQ ID NO: 1668). 

[0034] In some aspects, the anti-PVRIG/anti-TIGIT bispecific antibody is a humanized 

antibody. 

[0035] In some aspects, the present disclosure provides a composition comprising an anti-

PVRIG/anti-TIGIT bispecific antibody as described herein. 

[0036] In another aspect, the present disclosure refers to a nucleic acid composition 

comprising: 

a) a first nucleic acid encoding a first heavy chain or heavy chain variable domain 

as described herein; 

b) a second nucleic acid encoding a first light chain or light chain variable domain 

as described herein;  

c) a third nucleic acid encoding a second heavy chain or heavy chain variable 

domain as described herein; and  

d) a fourth nucleic acid encoding a second light chain or light chain variable 

domain as described herein. 

[0037] In some aspects, the present disclosure provides an expression vector composition 

comprising: 

a) a first expression vector comprising the first nucleic acid as described 

herein; 

b) a second expression vector comprising the second nucleic acid as described 

herein; 

c) a third expression vector comprising the third nucleic acid as described 

herein; and 

d) a fourth expression vector comprising the fourth nucleic acid as described 

herein. 
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[0038] In some aspects, the present disclosure provides an expression vector composition 

comprising: 

a) a first expression vector comprising the first and second nucleic acids as 

described herein; and  

b) a second expression vector comprising the third and fourth nucleic acids as 

described herein. 

[0039] In some aspects, the present disclosure provides a host cell comprising the expression 

vector composition as described herein. 

[0040] In some aspects, the present disclosure provides a method of making an anti-

PVRIG/anti-TIGIT bispecific antibody comprising: 

a) culturing the host cell as described herein under conditions wherein the antibody 

is expressed; and 

b) recovering the antibody. 

[0041] In some aspects, the present disclosure provides a use of the anti-PVRIG/anti-TIGIT 

bispecific antibody as disclosed herein in the manufacture of a medicament for activating T 

cells of a patient, wherein said bispecific antibody is to be administered to the patient, 

wherein a subset of the T cells of the patient are to be activated. In some examples, the 

present disclosure provides a method of activating T cells of a patient comprising 

administering the anti-PVRIG/anti-TIGIT bispecific antibody as described herein to the 

patient, wherein a subset of the T cells of the patient are activated.   

[0042] In some aspects, the present disclosure provides a use of the anti-PVRIG/anti-TIGIT 

bispecific antibody as disclosed herein in the manufacture of a medicament for activating 

cytotoxic T cells (CTLs) of a patient, wherein said bispecific antibody is to be administered 

to the patient, wherein a subset of the CTLs of the patient are to be activated. In some 

examples, the present disclosure provides a method of activating cytotoxic T cells (CTLs) of 

a patient comprising administering the anti-PVRIG/anti-TIGIT bispecific antibody as 

described herein to the patient, wherein a subset of the CTLs of the patient are activated.   

[0043] In some aspects, the present disclosure provides a use of the anti-PVRIG/anti-TIGIT 

bispecific antibody as disclosed herein in the manufacture of a medicament for activating NK 

cells of a patient, wherein said bispecific antibody is to be administered to the patient, 

wherein a subset of the NK cells of the patient are to be activated. In some examples, the 

present disclosure provides a method of activating NK cells of a patient comprising 

administering the anti-PVRIG/anti-TIGIT bispecific antibody as described herein to the 

patient, wherein a subset of the NK cells of the patient are activated.  

[0044] In some aspects, the present disclosure provides a use of the anti-PVRIG/anti-TIGIT 

bispecific antibody as disclosed herein in the manufacture of a medicament for activating γδ 

T cells of a patient, wherein said bispecific antibody is to be administered to the patient, 

wherein a subset of the γδ T cells of the patient are to be activated. In some examples, the 
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present disclosure provides a method of activating γδ T cells of a patient comprising 

administering the anti-PVRIG/anti-TIGIT bispecific antibody as described herein to the 

patient, wherein a subset of the γδ T cells of the patient are activated.  

[0045] In some aspects, the present disclosure provides a use of the anti-PVRIG/anti-TIGIT 

bispecific antibody as disclosed herein in the manufacture of a medicament for activating Th1 

cells of a patient, wherein said bispecific antibody is to be administered to the patient, 

wherein a subset of the Th1 cells of the patient are to be activated. In some examples, the 

present disclosure provides a method of activating Th1 cells of a patient comprising 

administering the anti-PVRIG/anti-TIGIT bispecific antibody as described herein to the 

patient, wherein a subset of the Th1 cells of the patient are activated.  

[0046] In some aspects, the present disclosure provides a use of the anti-PVRIG/anti-TIGIT 

bispecific antibody as disclosed herein in the manufacture of a medicament for decreasing or 

eliminating cell number and/or activity of at least one of regulatory T cells (Tregs) in a 

patient, wherein said bispecific antibody is to be administered to the patient. In some 

examples, the present disclosure provides a method of decreasing or eliminating cell number 

and/or activity of at least one of regulatory T cells (Tregs) in a patient comprising 

administering the anti-PVRIG/anti-TIGIT bispecific antibody as described herein to the 

patient. 

[0047] In some aspects, the present disclosure provides a use of the anti-PVRIG/anti-TIGIT 

bispecific antibody as disclosed herein in the manufacture of a medicament for increasing 

interferon-ɣ production and/or pro-inflammatory cytokine secretion in a patient, wherein said 

bispecific antibody is to be administered to the patient. In some examples, the present 

disclosure provides a method of increasing interferon-ɣ production and/or pro-inflammatory 

cytokine secretion in a patient comprising administering the anti-PVRIG/anti-TIGIT 

bispecific antibody as described herein to the patient. 

[0048]  In some aspects, the present disclosure provides a use of the anti-PVRIG/anti-TIGIT 

bispecific antibody as disclosed herein in the manufacture of a medicament for treating 

cancer in a patient, wherein said bispecific antibody is to be administered to the patient. In 

some examples, the present disclosure provides a method of treating cancer in a patient 

comprising administering the anti-PVRIG/anti-TIGIT antibody as described herein to the 

patient. 

[0049] In some examples, the cancer is selected from the group consisting of prostate cancer, 

liver cancer (HCC), colorectal cancer, ovarian cancer, endometrial cancer, breast cancer, 

triple negative breast cancer, pancreatic cancer, stomach (gastric) cancer, cervical cancer, 

head and neck cancer, thyroid cancer, testis cancer, urothelial cancer, lung cancer (small cell 

lung, non-small cell lung), melanoma, non melanoma skin cancer (squamous and basal cell 

carcinoma), glioma, renal cancer (RCC), lymphoma (NHL or HL), Acute myeloid leukemia 

(AML), T cell Acute Lymphoblastic Leukemia (T-ALL), Diffuse Large B cell lymphoma, 

testicular germ cell tumors, mesothelioma, esophageal cancer, Merkel Cells cancer, MSI-high 

cancer, KRAS mutant tumors, adult T-cell leukemia/lymphoma, myeloma, and 

Myelodysplastic syndromes (MDS). 
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[0050] In some examples, the cancer is selected from the group consisting of triple negative 

breast cancer, stomach (gastric) cancer, lung cancer (small cell lung, non-small cell lung), 

Merkel Cells cancer, MSI-high cancer, KRAS mutant tumors, adult T-cell 

leukemia/lymphoma, myeloma, and Myelodysplastic syndromes (MDS). 

[0051] In some aspects, the present disclosure provides an anti-PVRIG/anti-TIGIT bispecific 

antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG antigen binding 

portion comprising: 

i. a first heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-PVRIG antibody; and 

ii. a first light chain variable domain comprising a vlCDR1, vlCDR2, and 

vlCDR3 from an anti-PVRIG antibody;  

wherein the anti-PVRIG antigen binding portion is selected from the 

group consisting of CPA.7.021, CPA.7.001, CPA.7.003, CPA.7.004, 

CPA.7.006, CPA.7.008, CPA.7.009, CPA.7.010, CPA.7.011, 

CPA.7.012, CPA.7.013, CPA.7.014, CPA.7.015, CPA.7.017, 

CPA.7.018, CPA.7.019,CPA.7.022, CPA.7.023, CPA.7.024, 

CPA.7.033, CPA.7.034, CPA.7.036, CPA.7.040, CPA.7.046, 

CPA.7.047, CPA.7.049, CPA.7.050, CHA.7.502, CHA.7.503, 

CHA.7.506, CHA.7.508, CHA.7.510, CHA.7.512,  CHA.7.514, 

CHA.7.516, CHA.7.518, CHA.7.520.1,  CHA.7.520.2,  CHA.7.522, 

CHA.7.524, CHA.7.526,  CHA.7.527,  CHA.7.528,  CHA.7.530,  

CHA.7.534,  CHA.7.535,  CHA.7.537,  CHA.7.538.1, CHA.7.538.2,  

CHA.7.543,  CHA.7.544,  CHA.7.545,  CHA.7.546,  CHA.7.547,  

CHA.7.548,  CHA.7.549, CHA.7.550, CHA.7.518.1; CHA7.538.1.2  

and CHA.7.518.4; and 

b) a second antigen binding portion comprising an anti-TIGIT antigen binding 

domain, wherein the anti-TIGIT antigen binding domain is from an antibody as 

provided in Figures 24 and 41, and in particular Figure 24A-24EE. 

[0052] In some aspects, the present disclosure provides an anti-PVRIG/anti-TIGIT bispecific 

antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG antigen binding 

domain wherein the anti-PVRIG antigen binding domain is from an antibody as 

provided in Figure 35; and 

b) a second antigen binding portion comprising an anti-TIGIT antigen binding 

domain comprising: 

i. a second heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-TIGIT antibody; and 

ii. a second light chain variable domain comprising a vlCDR1, vlCDR2, 

and vlCDR3 from an anti-TIGIT antibody;  
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wherein the anti-TIGIT antigen binding domain is selected from the 

group consisting of CPA.9.018,  CPA.9.027,  CPA.9.049, CPA.9.057,  

CPA.9.059,  CPA.9.083,  CPA.9.086,  CPA.9.089, CPA.9.093, 

CPA.9.101, CPA.9.103, CHA.9.536.1, CHA.9.536.3, CHA.9.536.4, 

CHA.9.536.5, CHA.9.536.6, CHA.9.536.7, CHA.9.536.8, 

CHA.9.560.1, CHA.9.560.3, CHA.9.560.4, CHA.9.560.5, 

CHA.9.560.6, CHA.9.560.7, CHA.9.560.8, CHA.9.546.1, 

CHA.9.547.1, CHA.9.547.2, CHA.9.547.3, CHA.9.547.4, 

CHA.9.547.6, CHA.9.547.7, CHA.9.547.8, CHA.9.547.9, 

CHA.9.547.13, CHA.9.541.1, CHA.9.541.3, CHA.9.541.4, 

CHA.9.541.5, CHA.9.541.6, CHA.9.541.7, CHA.9.541.8, and 

CHA.9.547.18. 

[0053] In some aspects, the present disclosure provides an anti-PVRIG antibody comprising: 

 i) a heavy chain or heavy chain variable domain comprising the vhCDR1, vhCDR2, 

and vhCDR3 from the following sequence: 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAPGQGLEWMGYIYPYIGGSGYAQKFQG

RVTMTRDTSTSTVYMELSSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS (SEQ ID 

NO:3179),  

and  

 ii) a light chain or light chain variable domain comprisingthe vlCDR1, vlCDR2, 

vlCDR3 from the following sequence: 

DIQMTQSPSSLSASVGDRVTITCRVSENIYDVLAWYQQKPGKAPKLLIYEATNLAEGVPSRFSGSG

SGTDFTLTISSLQPEDFATYYCQHFWGTPYTFGQGTKLEIK (SEQ ID NO:3180). 

[0054] In some aspects, the present disclosure provides an anti-TIGIT antibody comprising: 

 i) a heavy chain or heavy chain variable domain comprising the vhCDR1, vhCDR2, 

and vhCDR3 from the following sequence: 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYIMSWVRQAPGKGLEWVATISGGSKGQYYADSVKG

RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKWLLSYYAMDYWGQGTLVTVSS (SEQ ID 

NO:1664),  

and  

 ii) a light chain or light chain variable domain comprising the vlCDR1, vlCDR2, and 

vlCDR3 from the following sequence: 

DIQMTQSPSSLSASVGDRITITCRASQSMAIWLSWYQQKPGKAPKLLIYKASKSHTGVPSRFSGSG

SGTDFTLTISSLQPEDFATYYCQQGQSYPYTFGQGTKLEIK (SEQ ID NO:1668). 

 

[0055] In some examples, the anti-PVRIG antibody comprises: 
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a) a heavy chain comprising CHA.7.518.4 VH 

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAPGQGLE

WMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTAV

YYCAREDKTARNAMDYWGQGTLVTVSSASTKGPSVFPLAPCSRSTSE

STAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV

VTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLG

GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEV

HNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSS

IEKTISKAKGQPREPQVYTLPPCQDELTKNQVSLWCLVKGFYPSDIAV

EWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCS

VMHEALHNHYTQKSLSLSPGK; SEQ ID NO:3175); and  

b) a light chain comprising CHA.7.518.4 VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYDVLAWYQQKPGKAPKLLI

YEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQHFWGTPYT

FGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV

QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYA

CEVTHQGLSSPVTKSFNRGEC ; SEQ ID NO: 3362). 

[0056] In some aspects, the present disclosure provides a composition comprising an anti-

PVRIG antibody according as described herein. 

[0057] In some aspects, the present disclosure provides a nucleic acid composition 

comprising: 

i)  a first nucleic acid encoding a heavy chain or heavy chain variable domain as 

described herein; and 

ii)  a second nucleic acid encoding a light chain or light chain variable domain as 

described herein. 

[0058] In some aspects, the present disclosure provides a composition comprising an anti-

TIGIT antibody as described herein. 

[0059] In some examples, the present disclosure provides a nucleic acid composition 

comprising: 

i)  a first nucleic acid encoding a heavy chain or heavy chain variable domain as 

described herein; and 

ii)  a second nucleic acid encoding a light chain or light chain variable domain as 

described herein. 

[0060] In some aspects, the present disclosure provides an expression vector composition 

comprising: 

i) a first expression vector comprising the first nucleic acid as described herein; and 

ii) a second expression vector comprising the second nucleic acid as described herein. 
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[0061] In some other aspects, the present disclosure refers to an expression vector 

comprising: 

i) the first nucleic acid as described herein; and 

ii) the second nucleic acid as described herein. 

[0062] In some aspects, the present disclosure provides an expression vector composition 

comprising: 

i) a first expression vector comprising the first nucleic acid as described herein; and 

ii) a second expression vector comprising the second nucleic acid as described herein. 

[0063] In some aspects, the present disclosure provides an expression vector comprising: 

i) the first nucleic acid as described herein; and 

ii) the second nucleic acid as described herein. 

[0064] In some aspects, the present disclosure provides a host cell comprising the expression 

vector or vector composition as described herein. 

[0065] In some aspects, the present disclosure provides a method of making an anti-PVRIG 

or anti-TIGIT antibody comprising: 

i)  culturing the host cell as described herein under conditions wherein the antibody is 

expressed; and 

ii)  recovering the antibody. 

[0066] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for activating T cells 

of a patient, wherein said antibody is to be administered to the patient, wherein a subset of the 

T cells of the patient are to be activated. In some examples, the present disclosure provides a 

method of activating T cells of a patient comprising administering the anti-PVRIG or anti-

TIGIT antibody as described herein to the patient, wherein a subset of the T cells of the 

patient are activated.   

[0067] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for activating 

cytotoxic T cells (CTLs) of a patient, wherein said antibody is to be administered to the 

patient, wherein a subset of the CTLs of the patient are to be activated. In some examples, the 

present disclosure provides a method of activating cytotoxic T cells (CTLs) of a patient 

comprising administering the anti-PVRIG or anti-TIGIT antibody as described herein to the 

patient, wherein a subset of the CTLs of the patient are activated.   
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[0068] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for activating NK 

cells of a patient, wherein said antibody is to be administered to the patient, wherein a subset 

of the NK cells of the patient are to be activated. In some examples, the present disclosure 

provides a method of activating NK cells of a patient comprising administering the anti-

PVRIG or anti-TIGIT antibody as described herein to the patient, wherein a subset of the NK 

cells of the patient are activated.  

[0069] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for activating γδ T 

cells of a patient, wherein said antibody is to be administered to the patient, wherein a subset 

of the γδ T cells of the patient are to be activated. In some examples, the present disclosure 

provides a method of activating γδ T cells of a patient comprising administering the anti-

PVRIG or anti-TIGIT antibody as described herein to the patient, wherein a subset of the γδ 

T cells of the patient are activated.  

[0070] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for activating Th1 

cells of a patient, wherein said antibody is to be administered to the patient, wherein a subset 

of the Th1 cells of the patient are to be activated. In some examples, the present disclosure 

provides a method of activating Th1 cells of a patient comprising administering the anti-

PVRIG or anti-TIGIT antibody as described herein to the patient, wherein a subset of the Th1 

cells of the patient are activated.  

[0071] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for decreasing or 

eliminating cell number and/or activity of at least one of regulatory T cells (Tregs) in a 

patient, wherein said antibody is to be administered to the patient. In some examples, the 

present disclosure provides a method of decreasing or eliminating cell number and/or activity 

of at least one of regulatory T cells (Tregs) in a patient comprising administering the anti-

PVRIG or anti-TIGIT antibody as described herein to the patient. 

[0072] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for increasing 

interferon-ɣ production and/or pro-inflammatory cytokine secretion in a patient, wherein said 

antibody is to be   administered to the patient. In some examples, the present disclosure 

provides a method of increasing interferon-ɣ production and/or pro-inflammatory cytokine 

secretion in a patient comprising administering the anti-PVRIG or anti-TIGIT antibody as 

described herein to the patient. 

[0073]  In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for treating cancer in 

a patient, wherein said antibody is to be administered to the patient. In some examples, the 

present disclosure provides a method of treating cancer in a patient comprising administering 

the anti-PVRIG or anti-TIGIT antibody as described herein to the patient. 
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[0074] In some examples, the cancer is selected from the group consisting of prostate cancer, 

liver cancer (HCC), colorectal cancer, ovarian cancer, endometrial cancer, breast cancer, 

triple negative breast cancer, pancreatic cancer, stomach (gastric) cancer, cervical cancer, 

head and neck cancer, thyroid cancer, testis cancer, urothelial cancer, lung cancer (small cell 

lung, non-small cell lung), melanoma, non melanoma skin cancer (squamous and basal cell 

carcinoma), glioma, renal cancer (RCC), lymphoma (NHL or HL), Acute myeloid leukemia 

(AML), T cell Acute Lymphoblastic Leukemia (T-ALL), Diffuse Large B cell lymphoma, 

testicular germ cell tumors, mesothelioma, esophageal cancer, Merkel Cells cancer, MSI-high 

cancer, KRAS mutant tumors, adult T-cell leukemia/lymphoma, myeloma, and 

Myelodysplastic syndromes (MDS). 

[0075] In some examples, the cancer is selected from the group consisting of triple negative 

breast cancer, stomach (gastric) cancer, lung cancer (small cell lung, non-small cell lung), 

Merkel Cells cancer, MSI-high cancer, KRAS mutant tumors, adult T-cell 

leukemia/lymphoma, myeloma, and Myelodysplastic syndromes (MDS). 

[0076] In some aspects, the present disclosure provides a use of an anti-PVRIG/anti-TIGIT 

bispecific antibody as disclosed herein in the manufacture of a medicament for use in 

combination therapy for treating cancer in a patient. In some examples, the present disclosure 

provides a method of treating cancer in a patient comprising administering a combination 

therapy comprising an anti-PVRIG/anti-TIGIT bispecific antibody according to as described 

herein. 

[0077] In some aspects, the present disclosure provides a use of an anti-PVRIG antibody as 

disclosed herein and either an anti‐PD‐1 antibody or an anti-PD-L1 antibody in the 

manufacture of a medicament for combination therapy to treat cancer in a patient. In some 

examples, the present disclosure provides a method of treating cancer in a patient comprising 

administering a combination therapy comprising an anti-PVRIG antibody as described herein 

and an anti‐PD‐1 antibody. 

[0078] In some aspects, the present disclosure provides a use of an anti-TIGIT antibody as 

disclosed herein and either an anti‐PD‐1 antibody or an anti-PD-L1 antibody in the 

manufacture of a medicament for combination therapy to treat cancer in a patient. In some 

examples, the anti‐PD‐1 antibody is an antibody selected from the group consisting of 

pembrolizumab and nivolumab. 
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[0079] In some aspects, the present disclosure provides a use of an anti-TIGIT antibody as 

disclosed herein and an anti‐PVRIG antibody as disclosed herein in the manufacture of a 

medicament for combination therapy to treat cancer in a patient. In some examples, the 

present disclosure provides a method of treating cancer in a patient comprising administering 

a combination therapy comprising an anti-TIGIT antibody as described herein and an anti‐

PD‐1 antibody. 

[0080] In some aspects, the present disclosure provides a use of an anti‐TIGIT antibody as 

disclosed herein, an anti‐PVRIG antibody, and either an anti‐PD‐1 antibody or an anti-PD-L1 

antibody in the manufacture of a medicament for combination therapy to treat cancer in a 

patient. In some examples, the anti‐PD‐1 antibody is an antibody selected from the group 

consisting of pembrolizumab and nivolumab. 

[0081] In some aspects, the present disclosure provides a use of an anti-TIGIT antibody as 

disclosed herein and an anti‐PVRIG antibody as disclosed herein in the manufacture of a 

medicament for combination therapy to treat cancer in a patient. In some examples, the 

present disclosure provides a method of treating cancer in a patient comprising administering 

a combination therapy comprising an anti-TIGIT antibody as described herein and an anti‐

PVRIG antibody as described herein. 

[0082] In some aspects, the present disclosure provides a use of an anti‐TIGIT antibody as 

disclosed herein, an anti‐PVRIG antibody, and either an anti‐PD‐1 antibody or an anti-PD-L1 

antibody in the manufacture of a medicament for combination therapy to treat cancer in a 

patient. In some examples, the present disclosure provides a method of treating cancer in a 

patient comprising administering a triple combination therapy comprising an anti‐TIGIT 

antibody as described herein, an anti‐PVRIG antibody, and an anti‐PD‐1 antibody. 

[0083] In some aspects, the present disclosure provides a use of an anti‐TIGIT, an anti‐

PVRIG antibody as disclosed herein, and either an anti‐PD‐1 antibody or an anti-PD-L1 

antibody in the manufacture of a medicament for combination therapy to treat cancer in a 

patient. In some examples, the present disclosure provides a method of treating cancer in a 

patient comprising administering a triple combination therapy comprising an anti‐TIGIT, an 

anti‐PVRIG antibody as described herein, and an anti‐PD‐1 antibody. 

[0084] In some aspects, the present disclosure provides a of an anti‐TIGIT as disclosed 

herein, an anti‐PVRIG antibody as disclosed herein, and either an anti‐PD‐1 antibody or an 

anti-PD-L1 antibody in the manufacture of a medicament for combination therapy to treat 
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cancer in a patient. In some examples, the present disclosure provides a method of treating 

cancer in a patient comprising administering a triple combination therapy comprising an anti‐

TIGIT as described herein, an anti‐PVRIG antibody as described herein, and an anti‐PD‐1 

antibody. 

[0085] In some examples, the anti‐PD‐1 antibody is an antibody selected from the group 

consisting of pembrolizumab and nivolumab. 

[0086] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for activating T cells 

of a patient, wherein said antibody is to be administered to the patient, wherein a subset of the 

T cells of the patient are to be activated. In some examples, the present disclosure provides a 

method of activating T cells of a patient comprising administering the anti-PVRIG or anti-

TIGIT antibody as described herein to the patient, wherein a subset of the T cells of the 

patient are activated. 

[0087] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for activating 

cytotoxic T cells (CTLs) of a patient, wherein said antibody is to be administered to the 

patient, wherein a subset of the CTLs of the patient are to be activated. In some examples, the 

present disclosure provides a method of activating cytotoxic T cells (CTLs) of a patient 

comprising administering the anti-PVRIG or anti-TIGIT antibody as described herein to the 

patient, wherein a subset of the CTLs of the patient are activated.   

[0088] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for activating γδ T 

cells of a patient, wherein said antibody is to be administered to the patient, wherein a subset 

of the γδ T cells of the patient is to be activated. In some examples, the present disclosure 

provides a method of activating γδ T cells of a patient comprising administering the anti-

PVRIG or anti-TIGIT antibody as described herein to the patient, wherein a subset of the γδ 

T cells of the patient are activated.  

[0089] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for activating Th1 

cells of a patient, wherein said antibody is to be administered to the patient, wherein a subset 

of the Th1 cells of the patient is to be activated. In some examples, the present disclosure 

provides a method of activating Th1 cells of a patient comprising administering the anti-
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PVRIG or anti-TIGIT antibody as described herein to the patient, wherein a subset of the Th1 

cells of the patient are activated.  

[0090] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for decreasing or 

eliminating cell number and/or activity of at least one of regulatory T cells (Tregs) in a 

patient, wherein said antibody is to be administered to the patient. In some examples, the 

present disclosure provides a method of decreasing or eliminating cell number and/or activity 

of at least one of regulatory T cells (Tregs) in a patient comprising administering the anti-

PVRIG or anti-TIGIT antibody as described herein to the patient. 

[0091] In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for increasing 

interferon-ɣ production and/or pro-inflammatory cytokine secretion in a patient, wherein said 

antibody is to be administered to the patient. In some examples, the present disclosure 

provides a method of increasing interferon-ɣ production and/or pro-inflammatory cytokine 

secretion in a patient comprising administering the anti-PVRIG or anti-TIGIT as described 

herein to the patient. 

[0092]  In some aspects, the present disclosure provides a use of the anti-PVRIG or anti-

TIGIT antibody as disclosed herein in the manufacture of a medicament for treating cancer in 

a patient, wherein said antibody is to be administered to the patient. In some examples, the 

present disclosure provides a method of treating cancer in a patient comprising administering 

the anti-PVRIG or anti-TIGIT antibody as described herein to the patient. 

[0093] In some examples, the cancer is selected from the group consisting of prostate cancer, 

liver cancer (HCC), colorectal cancer, ovarian cancer, endometrial cancer, breast cancer, 

triple negative breast cancer, pancreatic cancer, stomach (gastric) cancer, cervical cancer, 

head and neck cancer, thyroid cancer, testis cancer, urothelial cancer, lung cancer (small cell 

lung, non-small cell lung), melanoma, non melanoma skin cancer (squamous and basal cell 

carcinoma), glioma, renal cancer (RCC), lymphoma (NHL or HL), Acute myeloid leukemia 

(AML), T cell Acute Lymphoblastic Leukemia (T-ALL), Diffuse Large B cell lymphoma, 

testicular germ cell tumors, mesothelioma, esophageal cancer, Merkel Cells cancer, MSI-high 

cancer, KRAS mutant tumors, adult T-cell leukemia/lymphoma, myeloma, and 

Myelodysplastic syndromes (MDS). 

[0094] In some examples, the cancer is selected from the group consisting of triple negative 

breast cancer, stomach (gastric) cancer, lung cancer (small cell lung, non-small cell lung), 

Merkel Cells cancer, MSI-high cancer, KRAS mutant tumors, adult T-cell 

leukemia/lymphoma, myeloma, and Myelodysplastic syndromes (MDS). 
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III. BRIEF DESCRIPTION OF THE DRAWINGS 

[0095] Figure 1 depicts the sequences of human PVRIG (showing two different methionine 

starting points as well as the full length sequence). The signal peptide is underlined, the ECD 

is double underlined.  PVRIG, also called Poliovirus Receptor Related Immunoglobulin 

Domain Containing Protein, Q6DKI7 or C7orf15, relates to amino acid and nucleic acid 

sequences shown in RefSeq accession identifier NP_076975, shown in Figure 1. 

[0096] Figure 2 depicts the sequence of the human Poliovirus receptor-related 2 protein 

(PVLR2, also known as nectin-2, CD112 or herpesvirus entry mediator B, (HVEB)), the 

binding partner of PVRIG.  PVLR2 is a human plasma membrane glycoprotein. 

[0097] Figure 3A-3C shows the CDR sequences for Fabs that were determined to 

successfully block interaction of the PVRIG with its counterpart PVRL2.   

[0098] Figures 4A-4AA shows the amino acid sequences of the variable heavy and light 

domains, the full length heavy and light chains, and the variable heavy and variable light 

CDRs for the enumerated human CPA anti-PVRIG sequences of the invention that both bind 

PVRIG and block binding of PVRIG and PVLR2.   

[0099] Figures 5A-5H depicts the amino acid sequences of the variable heavy and light 

domains, the full length heavy and light chains, and the variable heavy and variable light 

CDRs for eight human CPA anti-PVRIG sequences of the invention that bind PVRIG and but 

do not block binding of PVRIG and PVLR2. 

[00100] Figures 6A-6G depicts the CDRs for all CPA anti-PVRIG antibody sequences 

that were generated that bind PVRIG, including those that do not block binding of PVRIG 

and PVLR2. 
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What is claimed: 

 

1. An anti-PVRIG/anti-TIGIT bispecific antibody that monovalently binds a human 

PVRIG and monovalently binds TIGIT for use in therapy. 

2. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising: 

i. a first heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-PVRIG antibody; and 

ii. a first light chain variable domain comprising a vlCDR1, vlCDR2, and 

vlCDR3 from an anti-PVRIG antibody;  

wherein the anti-PVRIG antibody is selected from the group consisting 

of CHA.7.518.4, CHA.7.518.1, CHA.7.518, CHA.7.524 CHA.7.530, 

CHA.7.538_1, CHA.7.538_2, CHA.7.502, CHA.7.503, CHA.7.506, 

CHA.7.508, CHA.7.510, CHA.7.512,  CHA.7.514, CHA.7.516, 

CHA.7.518, CHA.7.520.1,  CHA.7.520.2,  CHA.7.522, CHA.7.524, 

CHA.7.526,  CHA.7.527,  CHA.7.528,  CHA.7.530,  CHA.7.534,  

CHA.7.535,  CHA.7.537,  CHA.7.538.1, CHA.7.538.2,  CHA.7.543,  

CHA.7.544,  CHA.7.545,  CHA.7.546,  CHA.7.547,  CHA.7.548,  

CHA.7.549,CHA.7.550, CHA7.538.1.2, CPA.7.021, CPA.7.001, 

CPA.7.003, CPA.7.004, CPA.7.006, CPA.7.008, CPA.7.009, 

CPA.7.010, CPA.7.011, CPA.7.012, CPA.7.013, CPA.7.014, 

CPA.7.015, CPA.7.017, CPA.7.018, CPA.7.019,CPA.7.022, 

CPA.7.023, CPA.7.024, CPA.7.033, CPA.7.034, CPA.7.036, 

CPA.7.040, CPA.7.046, CPA.7.047, CPA.7.049, CPA.7.050, and 

CHA.7.518; and 

a) a second antigen binding portion comprising an anti-TIGIT antigen binding 

domain. 

3. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG antigen binding 

domain; and 

b) a second antigen binding portion comprising: 

i. a second heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-TIGIT antibody; and 
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ii. a second light chain variable domain comprising a vlCDR1, vlCDR2, 

and vlCDR3 from an anti-TIGIT antibody;  

wherein the anti-TIGIT antibody is selected from the group consisting 

of CPA.9.086,  CHA.9.547.18, CPA.9.018,  CPA.9.027,  CPA.9.049, 

CPA.9.057,  CPA.9.059,  CPA.9.083,  CPA.9.089, CPA.9.093, 

CPA.9.101, CPA.9.103, CHA.9.536.1, CHA.9.536.3, CHA.9.536.4, 

CHA.9.536.5, CHA.9.536.6, CHA.9.536.7, CHA.9.536.8, 

CHA.9.560.1, CHA.9.560.3, CHA.9.560.4, CHA.9.560.5, 

CHA.9.560.6, CHA.9.560.7, CHA.9.560.8, CHA.9.546.1, 

CHA.9.547.1, CHA.9.547.2, CHA.9.547.3, CHA.9.547.4, 

CHA.9.547.6, CHA.9.547.7, CHA.9.547.8, CHA.9.547.9, 

CHA.9.547.13, CHA.9.541.1, CHA.9.541.3, CHA.9.541.4, 

CHA.9.541.5, CHA.9.541.6, CHA.9.541.7, and CHA.9.541.8. 

 

4. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising: 

i. a first heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-PVRIG antibody; and 

ii. a first light chain variable domain comprising a vlCDR1, vlCDR2, and 

vlCDR3 from an anti-PVRIG antibody 

wherein the anti-PVRIG antibody is selected from the group consisting 

of CHA.7.518.4, CHA.7.518.1, CHA.7.518, CHA.7.524, CHA.7.530,  

CHA.7.538_1, CHA.7.538_2, CHA.7.502, CHA.7.503, CHA.7.506, 

CHA.7.508, CHA.7.510, CHA.7.512,  CHA.7.514, CHA.7.516, 

CHA.7.518, CHA.7.520.1,  CHA.7.520.2,  CHA.7.522, CHA.7.524, 

CHA.7.526,  CHA.7.527,  CHA.7.528,  CHA.7.530,  CHA.7.534,  

CHA.7.535,  CHA.7.537,  CHA.7.538.1, CHA.7.538.2,  CHA.7.543,  

CHA.7.544,  CHA.7.545,  CHA.7.546,  CHA.7.547,  CHA.7.548,  

CHA.7.549,CHA.7.550, CHA7.538.1.2, CPA.7.021, CPA.7.001, 

CPA.7.003, CPA.7.004, CPA.7.006, CPA.7.008, CPA.7.009, 

CPA.7.010, CPA.7.011, CPA.7.012, CPA.7.013, CPA.7.014, 

CPA.7.015, CPA.7.017, CPA.7.018, CPA.7.019,CPA.7.022, 

CPA.7.023, CPA.7.024, CPA.7.033, CPA.7.034, CPA.7.036, 
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CPA.7.040, CPA.7.046, CPA.7.047, CPA.7.049, and 

CPA.7.050CHA.7.518; and 

b) a second antigen binding portion comprising: 

i. a second heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-TIGIT antibody; and 

ii. a second light chain variable domain comprising a vlCDR1, vlCDR2, 

and vlCDR3 from an anti-TIGIT antibody;  

wherein the anti-TIGIT antibody is selected from the group consisting 

of CPA.9.086, CHA.9.547.18, CPA.9.018, CPA.9.027, CPA.9.049, 

CPA.9.057, CPA.9.059,  CPA.9.083, CPA.9.086, CPA.9.089, 

CPA.9.093, CPA.9.101, CPA.9.103, CHA.9.536.1, CHA.9.536.3, 

CHA.9.536.4, CHA.9.536.5, CHA.9.536.6, CHA.9.536.7, 

CHA.9.536.8, CHA.9.560.1, CHA.9.560.3, CHA.9.560.4, 

CHA.9.560.5, CHA.9.560.6, CHA.9.560.7, CHA.9.560.8, 

CHA.9.546.1, CHA.9.547.1, CHA.9.547.2, CHA.9.547.3, 

CHA.9.547.4, CHA.9.547.6, CHA.9.547.7, CHA.9.547.8, 

CHA.9.547.9, CHA.9.547.13, CHA.9.541.1, CHA.9.541.3, 

CHA.9.541.4, CHA.9.541.5, CHA.9.541.6, CHA.9.541.7, and 

CHA.9.541.8. 

 

5. The anti-PVRIG/anti-TIGIT bispecific antibody of claim 4, wherein first antigen 

binding portion comprises: 

i. a first heavy chain comprising VH-CH1-hinge-CH2-CH3; and 

ii. a first light chain comprising VL-CL, wherein the CL is the constant 

domain of either a kappa or lambda antibody. 

6. The anti-PVRIG/anti-TIGIT bispecific antibody of claim 5, wherein the first heavy 

chain CH3 comprises the amino acid substitutions S354C, E356D, M358L, and 

T366W. 

7. The anti-PVRIG/anti-TIGIT bispecific antibody of claim 5, wherein the CL is kappa. 

8.  The anti-PVRIG/anti-TIGIT bispecific antibody of claim 4, wherein the second 

antigen binding portion comprises: 

i. a second heavy chain comprising HC-CL-hinge-CH2-CH3, wherein the 

CL is either kappa or lambda; and  

ii. a second light chain comprising VL-CH1. 
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9. The anti-PVRIG/anti-TIGIT bispecific antibody of claim 8, wherein the second heavy 

chain CH3 comprises the amino acid substitutions Y349C, E356D, M358L, T366S, 

L368A, and Y407V. 

10. The anti-PVRIG/anti-TIGIT bispecific antibody of claim 8, wherein the CL is 

lambda. 

11.  The anti-PVRIG/anti-TIGIT bispecific antibody of claim 8, wherein the CL is kappa. 

12. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG antigen binding 

domain; and 

b) a second anti-TIGIT antigen binding portion comprising: 

i. a second heavy chain variable region comprising CPA.9.086 VH 

(EVQLVETGGGLIQPGRSLRLSCAASGFTFSSYAMHWVRQAPG

KGLEWVAVISYAGEVKYYADSVKGRFTISRDNSKNTLYLQMN

SLRAEDTAVYYCARDPLPLHYYGMDVWGQGTTVTVSS; SEQ 

ID NO:1634); and 

ii. a second light chain variable region comprising CPA.9.086 VL 

(QSALTQPRSASGNPGQRVTISCSGSSSNMGRRPVNWYQQIPGT

APKLLIYSQNQRPSGVPDRFSGSQSGTSASLTISGLQSEDEAEYF

CAVWDDIGRVLQLGGGTQLAVL; SEQ ID NO:1639). 

13. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

c) a first antigen binding portion comprising an anti-PVRIG antigen binding 

domain; and 

d) a second anti-TIGIT antigen binding portion comprising: 

i. a second heavy chain variable region comprising CPA.9.547.18 VH 

(EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYIMSWVRQAPGK

GLEWVATISGGSKGQYYADSVKGRFTISRDNSKNTLYLQMNSL

RAEDTAVYYCAKWLLSYYAMDYWGQGTLVTVSS; SEQ ID 

NO:1664); and 

ii. a second light chain variable region comprising CPA.9.547.18 VL 

(DIQMTQSPSSLSASVGDRITITCRASQSMAIWLSWYQQKPGKA

PKLLIYKASKSHTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QQGQSYPYTFGQGTKLEIK; SEQ ID NO:1668). 

14. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 
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a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.1 VH 

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO:1539); and 

ii. a first light chain comprising CHA.7.518.1 VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYSNLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO:1544); and  

b) a second antigen binding portion comprising an anti-TIGIT antigen binding 

domain. 

15. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.4 VH  

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO:3179); and 

ii. a first light chain comprising CHA.7.518.4 VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYDVLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO:3180); and  

b) a second antigen binding portion comprising an anti-TIGIT antigen binding 

domain. 

16. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.1 VH 

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL
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SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO:1539); and  

ii. a first light chain variable region comprising CHA.7.518.1 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYSNLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO:1544); and  

b) a second antigen binding portion comprising an anti-TIGIT binding doming 

comprising 

i. a first heavy chain variable region comprising CPA.9.086 VH 

(EVQLVETGGGLIQPGRSLRLSCAASGFTFSSYAMHWVRQAPG

KGLEWVAVISYAGEVKYYADSVKGRFTISRDNSKNTLYLQMN

SLRAEDTAVYYCARDPLPLHYYGMDVWGQGTTVTVSS;SEQ 

ID NO:1634); and  

ii. a first light chain variable region comprising CPA.9.086 VL 

(QSALTQPRSASGNPGQRVTISCSGSSSNMGRRPVNWYQQIPGT

APKLLIYSQNQRPSGVPDRFSGSQSGTSASLTISGLQSEDEAEYF

CAVWDDIGRVLQLGGGTQLAVL; SEQ ID NO: 1639). 

17. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.4 VH  

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO:3179); and 

ii. a first light chain comprising CHA.7.518.4 VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYDVLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO:3180); and  

b) a second antigen binding portion comprising an anti-TIGIT binding doming 

comprising: 

i. a first heavy chain variable region comprising CPA.9.086 VH 

(EVQLVETGGGLIQPGRSLRLSCAASGFTFSSYAMHWVRQAPG

KGLEWVAVISYAGEVKYYADSVKGRFTISRDNSKNTLYLQMN
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SLRAEDTAVYYCARDPLPLHYYGMDVWGQGTTVTVSS; SEQ 

ID NO:1634); and  

ii. a first light chain variable region comprising CPA.9.086 VL 

(QSALTQPRSASGNPGQRVTISCSGSSSNMGRRPVNWYQQIPGT

APKLLIYSQNQRPSGVPDRFSGSQSGTSASLTISGLQSEDEAEYF

CAVWDDIGRVLQLGGGTQLAVL; SEQ ID NO:1639). 

18. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.1 

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP

GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO: 1539); and  

ii. a first light chain variable region comprising CHA.7.518.1 VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYSNLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO: 1544); and  

b) a second antigen binding portion comprising an anti-TIGIT binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.9.547.18 HC 

(EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYIMSWVRQAPGK

GLEWVATISGGSKGQYYADSVKGRFTISRDNSKNTLYLQMNSL

RAEDTAVYYCAKWLLSYYAMDYWGQGTLVTVSS; SEQ ID 

NO: 1664); and  

ii. a first light chain variable region comprising CHA.9.547.18 VL 

(DIQMTQSPSSLSASVGDRITITCRASQSMAIWLSWYQQKPGKA

PKLLIYKASKSHTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QQGQSYPYTFGQGTKLEIK; SEQ ID NO: 1668). 

19. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.7.518.4 VH  

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAP
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GQGLEWMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMEL

SSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS; SEQ 

ID NO:3179); and 

ii. a first light chain comprising CHA.7.518.4  VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYDVLAWYQQKPGKA

PKLLIYEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QHFWGTPYTFGQGTKLEIK; SEQ ID NO:3180); and  

b) a second antigen binding portion comprising an anti-TIGIT binding doming 

comprising: 

i. a first heavy chain variable region comprising CHA.9.547.18 HC 

(EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYIMSWVRQAPGK

GLEWVATISGGSKGQYYADSVKGRFTISRDNSKNTLYLQMNSL

RAEDTAVYYCAKWLLSYYAMDYWGQGTLVTVSS (SEQ ID 

NO: 1664); and  

ii. a first light chain variable region comprising CHA.9.547.18 VL 

(DIQMTQSPSSLSASVGDRITITCRASQSMAIWLSWYQQKPGKA

PKLLIYKASKSHTGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC

QQGQSYPYTFGQGTKLEIK; SEQ ID NO: 1668). 

20. An anti-PVRIG/anti-TIGIT bispecific antibody according to any one of claims 1-19 

and 37-38 wherein said anti-PVRIG/anti-TIGIT bispecific antibody is a humanized 

antibody. 

21. A composition comprising an anti-PVRIG/anti-TIGIT bispecific antibody according 

to any one of claims 1 to 20. 

22. A nucleic acid composition comprising: 

a) a first nucleic acid encoding a first heavy chain or heavy chain variable domain 

according to any one of claims 1 to 20; 

b) a second nucleic acid encoding a first light chain or light chain variable domain 

according to any one of claims 1 to 20;  

c) a third nucleic acid encoding a second heavy chain or heavy chain variable 

domain according to any one of claims 1 to 20; and  

d) a fourth nucleic acid encoding a second light chain or light chain variable 

domain according to any one of claims 1 to 20. 
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23. An expression vector composition comprising: 

a) a first expression vector comprising the first nucleic acid of claim 22; 

b) a second expression vector comprising the second nucleic acid of claim 22; 

c) a third expression vector comprising the third nucleic acid of claim 22; and 

d) a fourth expression vector comprising the fourth nucleic acid of claim 22. 

 

24. An expression vector composition comprising: 

a) a first expression vector comprising the first and second nucleic acids of claim 

22; and  

b) a second expression vector comprising the third and fourth nucleic acids of 

claim 22. 

25. A host cell comprising the expression vector composition of claim 23 or claim 24. 

26. A method of making an anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) culturing the host cell of claim 25 under conditions wherein the antibody is 

expressed; and 

b) recovering the antibody. 

27. Use of the anti-PVRIG/anti-TIGIT bispecific antibody of any one of claims 1 to 20 in 

the manufacture of a medicament for activating T cells of a patient, wherein said 

bispecific antibody is to be administered to the patient, wherein a subset of the T cells 

of the patient are to be activated.   

28. Use of the anti-PVRIG/anti-TIGIT bispecific antibody of any one of claims 1 to 20 in 

the manufacture of a medicament for activating cytotoxic T cells (CTLs) of a patient, 

wherein said bispecific antibody is to be administered to the patient, wherein a subset 

of the CTLs of the patient are to be activated.   

29. Use of the anti-PVRIG/anti-TIGIT bispecific antibody of any one of claims 1 to 20 in 

the manufacture of a medicament for activating NK cells of a patient, wherein said 

bispecific antibody is to be administered to the patient, wherein a subset of the NK 

cells of the patient are to be activated.  

30. Use of the anti-PVRIG/anti-TIGIT bispecific antibody of any one of claims 1 to 20 in 

the manufacture of a medicament for activating γδ T cells of a patient, wherein said 

bispecific antibody is to be administered to the patient, wherein a subset of the γδ T 

cells of the patient are to be activated.  
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31. Use of the anti-PVRIG/anti-TIGIT bispecific antibody of any one of claims 1 to 20 in 

the manufacture of a medicament for activating Th1 cells of a patient, wherein said 

bispecific antibody is to be administered to the patient, wherein a subset of the Th1 

cells of the patient are to be activated.  

32. Use of the anti-PVRIG/anti-TIGIT bispecific antibody of any one of claims 1 to 20 in 

the manufacture of a medicament for decreasing or eliminating cell number and/or 

activity of at least one of regulatory T cells (Tregs) in a patient, wherein said 

bispecific antibody is to be administered to the patient. 

33. Use of the anti-PVRIG/anti-TIGIT bispecific antibody of any one of claims 1 to 20 in 

the manufacture of a medicament for increasing interferon-ɣ production and/or pro-

inflammatory cytokine secretion in a patient, wherein said bispecific antibody is to be 

administered to the patient. 

34.  Use of the anti-PVRIG/anti-TIGIT bispecific antibody of any one of claims 1 to 20 in 

the manufacture of a medicament for treating cancer in a patient, wherein said 

bispecific antibody is to be administered to the patient. 

35. The use of claim 34, wherein the cancer is selected from the group consisting of 

prostate cancer, liver cancer (HCC), colorectal cancer, ovarian cancer, endometrial 

cancer, breast cancer, triple negative breast cancer, pancreatic cancer, stomach 

(gastric) cancer, cervical cancer, head and neck cancer, thyroid cancer, testis cancer, 

urothelial cancer, lung cancer (small cell lung, non-small cell lung), melanoma, non 

melanoma skin cancer (squamous and basal cell carcinoma), glioma, renal cancer 

(RCC), lymphoma (NHL or HL), Acute myeloid leukemia (AML), T cell Acute 

Lymphoblastic Leukemia (T-ALL), Diffuse Large B cell lymphoma, testicular germ 

cell tumors, mesothelioma, esophageal cancer, Merkel Cells cancer, MSI-high cancer, 

KRAS mutant tumors, adult T-cell leukemia/lymphoma, myeloma, and 

Myelodysplastic syndromes (MDS). 

36. The use of claim 35, wherein the cancer is selected from the group consisting of triple 

negative breast cancer, stomach (gastric) cancer, lung cancer (small cell lung, non-

small cell lung), Merkel Cells cancer, MSI-high cancer, KRAS mutant tumors, adult 

T-cell leukemia/lymphoma, myeloma, and Myelodysplastic syndromes (MDS). 
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37. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG antigen binding 

portion comprising: 

i. a first heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-PVRIG antibody; and 

ii. a first light chain variable domain comprising a vlCDR1, vlCDR2, and 

vlCDR3 from an anti-PVRIG antibody;  

wherein the anti-PVRIG antigen binding portion is selected from the 

group consisting of CPA.7.021, CPA.7.001, CPA.7.003, CPA.7.004, 

CPA.7.006, CPA.7.008, CPA.7.009, CPA.7.010, CPA.7.011, 

CPA.7.012, CPA.7.013, CPA.7.014, CPA.7.015, CPA.7.017, 

CPA.7.018, CPA.7.019,CPA.7.022, CPA.7.023, CPA.7.024, 

CPA.7.033, CPA.7.034, CPA.7.036, CPA.7.040, CPA.7.046, 

CPA.7.047, CPA.7.049, CPA.7.050, CHA.7.502, CHA.7.503, 

CHA.7.506, CHA.7.508, CHA.7.510, CHA.7.512,  CHA.7.514, 

CHA.7.516, CHA.7.518, CHA.7.520.1,  CHA.7.520.2,  CHA.7.522, 

CHA.7.524, CHA.7.526,  CHA.7.527,  CHA.7.528,  CHA.7.530,  

CHA.7.534,  CHA.7.535,  CHA.7.537,  CHA.7.538.1, CHA.7.538.2,  

CHA.7.543,  CHA.7.544,  CHA.7.545,  CHA.7.546,  CHA.7.547,  

CHA.7.548,  CHA.7.549, CHA.7.550, CHA.7.518.1; CHA7.538.1.2  

and CHA.7.518.4; and 

b) a second antigen binding portion comprising an anti-TIGIT antigen binding 

domain, wherein the anti-TIGIT antigen binding domain is from an antibody as 

provided in Figures 24 and 41, and in particular Figure 24A-24EE. 

38. An anti-PVRIG/anti-TIGIT bispecific antibody comprising: 

a) a first antigen binding portion comprising an anti-PVRIG antigen binding 

domain wherein the anti-PVRIG antigen binding domain is from an antibody as 

provided in Figure 35; and 

b) a second antigen binding portion comprising an anti-TIGIT antigen binding 

domain comprising: 

i. a second heavy chain variable domain comprising a vhCDR1, vhCDR2, 

and vhCDR3 from an anti-TIGIT antibody; and 

ii. a second light chain variable domain comprising a vlCDR1, vlCDR2, 

and vlCDR3 from an anti-TIGIT antibody;  
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wherein the anti-TIGIT antigen binding domain is selected from the 

group consisting of CPA.9.018,  CPA.9.027,  CPA.9.049, CPA.9.057,  

CPA.9.059,  CPA.9.083,  CPA.9.086,  CPA.9.089, CPA.9.093, 

CPA.9.101, CPA.9.103, CHA.9.536.1, CHA.9.536.3, CHA.9.536.4, 

CHA.9.536.5, CHA.9.536.6, CHA.9.536.7, CHA.9.536.8, 

CHA.9.560.1, CHA.9.560.3, CHA.9.560.4, CHA.9.560.5, 

CHA.9.560.6, CHA.9.560.7, CHA.9.560.8, CHA.9.546.1, 

CHA.9.547.1, CHA.9.547.2, CHA.9.547.3, CHA.9.547.4, 

CHA.9.547.6, CHA.9.547.7, CHA.9.547.8, CHA.9.547.9, 

CHA.9.547.13, CHA.9.541.1, CHA.9.541.3, CHA.9.541.4, 

CHA.9.541.5, CHA.9.541.6, CHA.9.541.7, CHA.9.541.8, and 

CHA.9.547.18. 

39. An anti-PVRIG antibody comprising: 

 i) a heavy chain or heavy chain variable domain comprising the vhCDR1, vhCDR2, 

and vhCDR3 from the following sequence: 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAPGQGLEWMGYIYPYIGGSGYAQKFQG

RVTMTRDTSTSTVYMELSSLRSEDTAVYYCAREDKTARNAMDYWGQGTLVTVSS (SEQ ID 

NO:3179),  

and  

 ii) a light chain or light chain variable domain comprisingthe vlCDR1, vlCDR2, 

vlCDR3 from the following sequence: 

DIQMTQSPSSLSASVGDRVTITCRVSENIYDVLAWYQQKPGKAPKLLIYEATNLAEGVPSRFSGSG

SGTDFTLTISSLQPEDFATYYCQHFWGTPYTFGQGTKLEIK (SEQ ID NO:3180). 

40. An anti-TIGIT antibody comprising: 

 i) a heavy chain or heavy chain variable domain comprising the vhCDR1, vhCDR2, 

and vhCDR3 from the following sequence: 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYIMSWVRQAPGKGLEWVATISGGSKGQYYADSVKG

RFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKWLLSYYAMDYWGQGTLVTVSS (SEQ ID 

NO:1664),  

and  

 ii) a light chain or light chain variable domain comprising the vlCDR1, vlCDR2, and 

vlCDR3 from the following sequence: 

DIQMTQSPSSLSASVGDRITITCRASQSMAIWLSWYQQKPGKAPKLLIYKASKSHTGVPSRFSGSG

SGTDFTLTISSLQPEDFATYYCQQGQSYPYTFGQGTKLEIK (SEQ ID NO:1668). 
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41. The anti-PVRIG antibody of claim 38 comprising: 

a) a heavy chain comprising CHA.7.518.4 VH 

(QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYNINWVRQAPGQGLE

WMGYIYPYIGGSGYAQKFQGRVTMTRDTSTSTVYMELSSLRSEDTAV

YYCAREDKTARNAMDYWGQGTLVTVSSASTKGPSVFPLAPCSRSTSE

STAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSV

VTVPSSSLGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLG

GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNWYVDGVEV

HNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSS

IEKTISKAKGQPREPQVYTLPPCQDELTKNQVSLWCLVKGFYPSDIAV

EWESNGQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCS

VMHEALHNHYTQKSLSLSPGK; SEQ ID NO:3175); and  

b) a light chain comprising CHA.7.518.4 VL 

(DIQMTQSPSSLSASVGDRVTITCRVSENIYDVLAWYQQKPGKAPKLLI

YEATNLAEGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQHFWGTPYT

FGQGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV

QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYA

CEVTHQGLSSPVTKSFNRGEC ; SEQ ID NO: 3362). 

42. A composition comprising an anti-PVRIG antibody according to claim 38 or claim 

40. 

43. A nucleic acid composition comprising: 

i)  a first nucleic acid encoding a heavy chain or heavy chain variable domain 

according to claim 38 or claim 40; and 

ii)  a second nucleic acid encoding a light chain or light chain variable domain 

according to claim 38 or claim 40. 

44. A composition comprising an anti-TIGIT antibody according to claim 39. 

45. A nucleic acid composition comprising: 

i)  a first nucleic acid encoding a heavy chain or heavy chain variable domain 

according to claim 38; and 

ii)  a second nucleic acid encoding a light chain or light chain variable domain 

according to claim 38. 

46. An expression vector composition comprising: 

i) a first expression vector comprising the first nucleic acid of claim 41; and 
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ii) a second expression vector comprising the second nucleic acid of claim 41. 

47. An expression vector comprising: 

i) the first nucleic acid of claim 41; and 

ii) the second nucleic acid of claim 41. 

48. An expression vector composition comprising: 

i) a first expression vector comprising the first nucleic acid of claim 43; and 

ii) a second expression vector comprising the second nucleic acid of claim 43. 

49. An expression vector comprising: 

i) the first nucleic acid of claim 43; and 

ii) the second nucleic acid of claim 43. 

50. A host cell comprising the expression vector or vector composition of anyone of 

claims 44 to 47. 

51. A method of making an anti-PVRIG or anti-TIGIT antibody comprising: 

i)  culturing the host cell of claim 48 under conditions wherein the antibody is 

expressed; and 

ii)  recovering the antibody. 

52. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for activating T cells of a patient, wherein said antibody 

is to be administered to the patient, wherein a subset of the T cells of the patient are to 

be activated.   

53. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for activating cytotoxic T cells (CTLs) of a patient, 

wherein said antibody is to be administered to the patient, wherein a subset of the 

CTLs of the patient are to be activated.   

54. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for activating NK cells of a patient, wherein said 

antibody is to be administered to the patient, wherein a subset of the NK cells of the 

patient are to be activated.  

55. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for activating γδ T cells of a patient, wherein said 



187 

 

antibody is to be administered to the patient, wherein a subset of the γδ T cells of the 

patient are to be activated.  

56. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for activating Th1 cells of a patient, wherein said 

antibody is to be administered to the patient, wherein a subset of the Th1 cells of the 

patient are to be activated.  

57. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for decreasing or eliminating cell number and/or 

activity of at least one of regulatory T cells (Tregs) in a patient, wherein said antibody 

is to be administered to the patient. 

58. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for increasing interferon-ɣ production and/or pro-

inflammatory cytokine secretion in a patient, wherein said antibody is to be 

administered to the patient. 

59.  Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for treating cancer in a patient, wherein said antibody is 

to be administered to the patient. 

60. The use of claim 58, wherein the cancer is selected from the group consisting of 

prostate cancer, liver cancer (HCC), colorectal cancer, ovarian cancer, endometrial 

cancer, breast cancer, triple negative breast cancer, pancreatic cancer, stomach 

(gastric) cancer, cervical cancer, head and neck cancer, thyroid cancer, testis cancer, 

urothelial cancer, lung cancer (small cell lung, non-small cell lung), melanoma, non 

melanoma skin cancer (squamous and basal cell carcinoma), glioma, renal cancer 

(RCC), lymphoma (NHL or HL), Acute myeloid leukemia (AML), T cell Acute 

Lymphoblastic Leukemia (T-ALL), Diffuse Large B cell lymphoma, testicular germ 

cell tumors, mesothelioma, esophageal cancer, Merkel Cells cancer, MSI-high cancer, 

KRAS mutant tumors, adult T-cell leukemia/lymphoma, myeloma, and 

Myelodysplastic syndromes (MDS). 

61. The use of claim 58, wherein the cancer is selected from the group consisting of triple 

negative breast cancer, stomach (gastric) cancer, lung cancer (small cell lung, non-
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small cell lung), Merkel Cells cancer, MSI-high cancer, KRAS mutant tumors, adult 

T-cell leukemia/lymphoma, myeloma, and Myelodysplastic syndromes (MDS). 

62. Use of an anti-PVRIG/anti-TIGIT bispecific antibody according to any one of claims 

1 to 20 in the manufacture of a medicament for use in combination therapy for 

treating cancer in a patient. 

63. Use of an anti-PVRIG antibody of claim 38 and either an anti‐PD‐1 antibody or an 

anti-PD-L1 antibody in the manufacture of a medicament for combination therapy to 

treat cancer in a patient. 

64. The use according to claim 63, wherein the anti‐PD‐1 antibody is an antibody selected 

from the group consisting of pembrolizumab, cemiplimab and nivolumab. 

65. Use of an anti-TIGIT antibody of claim 39 and either an anti‐PD‐1 antibody or an 

anti-PD-L1 antibody in the manufacture of a medicament for combination therapy to 

treat cancer in a patient. 

66. The use according to claim 65, wherein the anti‐PD‐1 antibody is an antibody selected 

from the group consisting of pembrolizumab, cemiplimab and nivolumab. 

67. Use of an anti-TIGIT antibody of claim 39 and an anti‐PVRIG antibody of claim 38 

in the manufacture of a medicament for combination therapy to treat cancer in a 

patient. 

68. Use of an anti‐TIGIT antibody of claim 39, an anti‐PVRIG antibody, and either an 

anti‐PD‐1 antibody or an anti-PD-L1 antibody in the manufacture of a medicament for 

combination therapy to treat cancer in a patient. 

69. Use of an anti‐TIGIT, an anti‐PVRIG antibody of claim 38, and either an anti‐PD‐1 

antibody or an anti-PD-L1 antibody in the manufacture of a medicament for 

combination therapy to treat cancer in a patient. 

70. Use of an anti‐TIGIT of claim 39, an anti‐PVRIG antibody of claim 38, and either an 

anti‐PD‐1 antibody or an anti-PD-L1 antibody in the manufacture of a medicament for 

combination therapy to treat cancer in a patient. 
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71. The use according to any one of claims 63 to 65 and 68 to 70, wherein the anti‐PD‐1 

antibody is an antibody selected from the group consisting of pembrolizumab, 

cemiplimab and nivolumab. 

72. The use according to any one of claims 63 to 66 and 68 to 70, wherein the anti-PD-L1 

antibody is an antibody selected from the group consisting of atezolizumab, 

avelumab, and durvalumab. 

73. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for activating T cells of a patient, wherein said antibody 

is to be administered to the patient, wherein a subset of the T cells of the patient are to 

be activated. 

74. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for activating cytotoxic T cells (CTLs) of a patient, 

wherein said antibody is to be administered to the patient, wherein a subset of the 

CTLs of the patient are to be activated.   

75. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for activating γδ T cells of a patient, wherein said 

antibody is to be administered to the patient, wherein a subset of the γδ T cells of the 

patient are to be activated.  

76. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for activating Th1 cells of a patient, wherein said 

antibody is to be administered to the patient, wherein a subset of the Th1 cells of the 

patient are to be activated.  

77. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for decreasing or eliminating cell number and/or 

activity of at least one of regulatory T cells (Tregs) in a patient, wherein said antibody 

is to be administered to the patient. 

78. Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for increasing interferon-ɣ production and/or pro-

inflammatory cytokine secretion in a patient, wherein said antibody is to be 

administered to the patient. 
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79.  Use of the anti-PVRIG or anti-TIGIT antibody of any one of claims 38 to 40 in the 

manufacture of a medicament for treating cancer in a patient, wherein said antibody is 

to be administered to the patient. 

80. The use of claim 79, wherein the cancer is selected from the group consisting of 

prostate cancer, liver cancer (HCC), colorectal cancer, ovarian cancer, endometrial 

cancer, breast cancer, triple negative breast cancer, pancreatic cancer, stomach 

(gastric) cancer, cervical cancer, head and neck cancer, thyroid cancer, testis cancer, 

urothelial cancer, lung cancer (small cell lung, non-small cell lung), melanoma, non 

melanoma skin cancer (squamous and basal cell carcinoma), glioma, renal cancer 

(RCC), lymphoma (NHL or HL), Acute myeloid leukemia (AML), T cell Acute 

Lymphoblastic Leukemia (T-ALL), Diffuse Large B cell lymphoma, testicular germ 

cell tumors, mesothelioma, esophageal cancer, Merkel Cells cancer, MSI-high cancer, 

KRAS mutant tumors, adult T-cell leukemia/lymphoma, myeloma, and 

Myelodysplastic syndromes (MDS). 

81. The use of claim 79, wherein the cancer is selected from the group consisting of triple 

negative breast cancer, stomach (gastric) cancer, lung cancer (small cell lung, non-

small cell lung), Merkel Cells cancer, MSI-high cancer, KRAS mutant tumors, adult 

T-cell leukemia/lymphoma, myeloma, and Myelodysplastic syndromes (MDS). 

82. Use of an anti-PVRIG/anti-TIGIT bispecific antibody in the manufacture of a 

medicament for activating T cells and/or NK cells for the treatment of cancer, wherein 

said bispecific antibody monovalently binds a human PVRIG and monovalently binds 

TIGIT. 
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