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CLAIMS 

 

1. Use of a radiolabeled antibody conjugate comprising an antibody or antigen binding 

fragment thereof that binds lymphocyte activation gene-3 (LAG3) and a positron emitter, 

wherein the antibody or antigen-binding fragment thereof comprises three heavy chain 

complementarity determining regions (HCDRs) and three light chain complementarity 

determining regions (LCDRs) within the heavy chain variable region (HCVR) and light chain 

variable region (LCVR) amino acid sequence pair selected from the group consisting of SEQ ID 

NOs: 2/10, 210/218, 226/234, 354/362, 418/426, 458/522, 474/522, and 554/562, in the 

manufacture of a medicament for imaging a tissue that expresses LAG3 comprising 

administering the radiolabeled antibody conjugate to the tissue; and visualizing LAG3 

expression by positron emission tomography (PET) imaging.  

2. The use of claim 2, wherein the radiolabeled antibody conjugate further comprises a 

chelating moiety. 

3. The use of claim 3, wherein the chelating moiety comprises desferrioxamine. 

4. The use of any one of claims 1 through 3, wherein the positron emitter is 89Zr. 

5. Use of a radiolabeled antibody conjugate comprising an antibody or antigen binding 

fragment thereof that binds lymphocyte activation gene-3 (LAG3) and a positron emitter, 

wherein the antibody or antigen-binding fragment thereof comprises three heavy chain 

complementarity determining regions (HCDRs) and three light chain complementarity 

determining regions (LCDRs) within the heavy chain variable region (HCVR) and light chain 

variable region (LCVR) amino acid sequence pair selected from the group consisting of SEQ ID 

NOs: 2/10, 210/218, 226/234, 354/362, 418/426, 458/522, 474/522, and 554/562, in the 

manufacture of a diagnostic reagent for determining that a solid tumor comprises LAG3-

positive cells by imaging localization of the radiolabeled antibody conjugate in the tumor in a 

subject by positron emission tomography (PET) imaging, wherein presence of the radiolabeled 

antibody conjugate in the tumor indicates that the tumor comprises LAG3-positive cells. 
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6. The use of claim 5, wherein upon determining that the solid tumor comprises LAG3-

positive cells, the solid tumor is further subject to an anti-tumor therapy selected from the 

group consisting of an inhibitor of LAG3, an inhibitor of the PD-1/PD-L1 signaling axis, a CTLA-4 

inhibitor, a TIM3 inhibitor, a BTLA inhibitor, a TIGIT inhibitor, a CD47 inhibitor, a GITR inhibitor, 

an antagonist of another T cell co-inhibitor or ligand, an indoleamine-2,3-dioxygenase (IDO) 

inhibitor, a vascular endothelial growth factor (VEGF) antagonist, an Ang2 inhibitor, a 

transforming growth factor beta (TGFβ) inhibitor, an epidermal growth factor receptor (EGFR) 

inhibitor, a CD20 inhibitor, an antibody to a tumor-specific antigen, a cancer vaccine, a 

bispecific antibody, a cytotoxin, a chemotherapeutic agent, cyclophosphamide, radiotherapy, 

an IL-6R inhibitor, an IL-4R inhibitor, an IL-10 inhibitor, IL-2, IL-7, IL-21, IL-15, and an antibody-

drug conjugate (ADC). 

7. The use of claim 5, wherein upon determining that the solid tumor comprises LAG3-

positive cells, the solid tumor is further subject to an anti-tumor therapy selected from the 

group consisting of an anti-LAG3 antibody, REGN2810, BGB-A317, nivolumab, pidilizumab, 

pembrolizumab, atezolizumab, avelumab, durvalumab, MDX-1105, REGN3504, ipilimumab, an 

anti-CD-28 antibody, an anti-2B4 antibody, an anti-LY108 antibody, an anti-LAIR1 antibody, an 

anti-ICOS antibody, an anti-CD160 antibody, an anti-VISTA antibody, aflibercept, bevacizumab, 

ranibizumab, sunitinib, sorafenib, pazopanib, nesvacumab, erlotinib, cetuximab, rituximab, an 

anti-CA9 antibody, an anti-CA125 antibody, an anti-melanoma-associated antigen 3 (MAGE3) 

antibody, an anti-carcinoembryonic antigen (CEA) antibody, an anti-vimentin antibody, an anti-

tumor-M2-PK antibody, an anti-prostate-specific antigen (PSA) antibody, an anti-mucin-1 

antibody, an anti-MART-1 antibody, an anti-CA19-9 antibody, Bacillus Calmette-Guerin, a 

CD3×CD20 bispecific antibody, a PSMA×CD3 bispecific antibody, dacarbazine, temozolomide, 

cyclophosphamide, docetaxel, doxorubicin, daunorubicin, cisplatin, carboplatin, gemcitabine, 

methotrexate, mitoxantrone, oxaliplatin, paclitaxel, vincristine, cyclophosphamide, 

radiotherapy, sarilumab, dupilumab, anti-CD19-DM4 ADC, and anti-DS6-DM4 ADC. 

8. The use of claim 5, wherein upon determining that the solid tumor comprises LAG3-

positive cells, the solid tumor is further subject to an anti-tumor therapy selected from the 

group consisting of an anti-LAG3 antibody or antigen-binding fragment thereof, an anti-PD-1 
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antibody or antigen-binding fragment thereof, and an anti-PD-L1 antibody or antigen-binding 

fragment thereof. 

9. The use of claim 5, wherein the anti-tumor therapy is an anti-LAG3 antibody or antigen-

binding fragment thereof comprising three heavy chain complementarity determining regions 

(HCDRs) and three light chain complementarity determining regions (LCDRs) within the heavy 

chain variable region (HCVR)/light chain variable region (LCVR) sequence pair selected from the 

group consisting of SEQ ID NOs: 2/10, 210/218, 226/234, 354/362, 418/426, 458/522, 474/522, 

and 554/562. 

10. The use of claim 9, wherein the anti-tumor therapy is an anti-LAG3 antibody or antigen-

binding fragment thereof and the anti-LAG3 antibody or antigen-binding fragment thereof 

comprises: 

(i) three HCDRs and three LCDRs within the HCVR/LCVR amino acid sequence pair of SEQ ID 

NOs: 2/10, wherein the three HCDRs consist of SEQ ID NOs: 4, 6, and 8, respectively, and the 

three LCDRs consist of SEQ ID NOs: 12, 14, and 16, respectively, 

(ii) three HCDRs and three LCDRs within the HCVR/LCVR amino acid sequence pair of SEQ ID 

NOs: 210/218, wherein the three HCDRs consist of SEQ ID NOs: 212, 214, and 216, respectively, 

and the three LCDRs consist of SEQ ID NOs: 220, 222, and 224, respectively, 

(iii) three HCDRs and three LCDRs within the HCVR/LCVR amino acid sequence pair of SEQ ID 

NOs: 226/234, wherein the three HCDRs consist of SEQ ID NOs: 228, 230, and 232, respectively, 

and the three LCDRs consist of SEQ ID NOs: 236, 238, and 240, respectively, 

(iv) three HCDRs and three LCDRs within the HCVR/LCVR amino acid sequence pair of SEQ ID 

NOs: 354/362, wherein the three HCDRs consist of SEQ ID NOs: 356, 358, and 360, respectively, 

and the three LCDRs consist of SEQ ID NOs: 364, 366, and 368, respectively, 

(v) three HCDRs and three LCDRs within the HCVR/LCVR amino acid sequence pair of SEQ ID 

NOs: 418/426, wherein the three HCDRs consist of SEQ ID NOs: 420, 422, and 424, respectively, 

and the three LCDRs consist of SEQ ID NOs: 428, 430, and 432, respectively, 
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(vi) three HCDRs and three LCDRs within the HCVR/LCVR amino acid sequence pair of SEQ ID 

NOs: 458/522, wherein the three HCDRs consist of SEQ ID NOs: 460, 462, and 464, respectively, 

and the three LCDRs consist of SEQ ID NOs: 524, 526, and 528, respectively, 

(vii) three HCDRs and three LCDRs within the HCVR/LCVR amino acid sequence pair of SEQ ID 

NOs: 474/522, wherein the three HCDRs consist of SEQ ID NOs: 476, 478, and 480, respectively, 

and the three LCDRs consist of SEQ ID NOs: 524, 526, and 528, respectively, and 

(viii) three HCDRs and three LCDRs within the HCVR/LCVR amino acid sequence pair of SEQ ID 

NOs: 554/562, wherein the three HCDRs consist of SEQ ID NOs: 556, 558, and 560, respectively, 

and the three LCDRs consist of SEQ ID NOs: 564, 566, and 568, respectively. 

11. The use of claim 9, wherein the anti-tumor therapy is an anti-LAG3 antibody or antigen-

binding fragment thereof and the anti-LAG3 antibody or antigen-binding fragment thereof 

comprises three HCDRs in a HCVR of SEQ ID NO: 418; and three LCDRs in a LCVR of SEQ ID NO: 

426. 

12. The use of claim 8, wherein the anti-tumor therapy is an anti-PD-1 antibody or antigen-

binding fragment thereof selected from the group consisting of REGN2810, nivolumab, and 

pembrolizumab. 

13. The use of claim 8, wherein the anti-tumor therapy is an anti-PD-L1 antibody or antigen-

binding fragment thereof selected from the group consisting of atezolizumab, avelumab, and 

durvalumab. 

14. The use of claim 11, wherein the anti-tumor therapy is an anti-LAG3 antibody or 

antigen-binding fragment thereof and the anti-LAG3 antibody is administered in combination 

with a second anti-tumor therapy. 

15. The use of claim 14, wherein the second anti-tumor therapy is selected from the group 

consisting of an inhibitor of the PD-1/PD-L1 signaling axis, a CTLA-4 inhibitor, a TIM3 inhibitor, a 

BTLA inhibitor, a TIGIT inhibitor, a CD47 inhibitor, a GITR inhibitor, an antagonist of another T 

cell co-inhibitor or ligand, an indoleamine-2,3-dioxygenase (IDO) inhibitor, a vascular 

endothelial growth factor (VEGF) antagonist, an Ang2 inhibitor, a transforming growth factor 
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beta (TGFβ) inhibitor, an epidermal growth factor receptor (EGFR) inhibitor, a CD20 inhibitor, 

an antibody to a tumor-specific antigen, a cancer vaccine, a bispecific antibody, a cytotoxin, a 

chemotherapeutic agent, cyclophosphamide, radiotherapy, an IL-6R inhibitor, an IL-4R inhibitor, 

an IL-10 inhibitor, IL-2, IL-7, IL-21, IL-15, and an antibody-drug conjugate (ADC). 

16. The use of claim 14, wherein the second anti-tumor therapy is selected from the group 

consisting of a further anti-LAG3 antibody, REGN2810, BGB-A317, nivolumab, pidilizumab, 

pembrolizumab, atezolizumab, avelumab, durvalumab, MDX-1105, REGN3504, ipilimumab, an 

anti-CD-28 antibody, an anti-2B4 antibody, an anti-LY108 antibody, an anti-LAIR1 antibody, an 

anti-ICOS antibody, an anti-CD160 antibody, an anti-VISTA antibody, aflibercept, bevacizumab, 

ranibizumab, sunitinib, sorafenib, pazopanib, nesvacumab, erlotinib, cetuximab, rituximab, an 

anti-CA9 antibody, an anti-CA125 antibody, an anti-melanoma-associated antigen 3 (MAGE3) 

antibody, an anti-carcinoembryonic antigen (CEA) antibody, an anti-vimentin antibody, an anti-

tumor-M2-PK antibody, an anti-prostate-specific antigen (PSA) antibody, an anti-mucin-1 

antibody, an anti-MART-1 antibody, an anti-CA19-9 antibody, Bacillus Calmette-Guerin, a 

CD3×CD20 bispecific antibody, a PSMA×CD3 bispecific antibody, dacarbazine, temozolomide, 

cyclophosphamide, docetaxel, doxorubicin, daunorubicin, cisplatin, carboplatin, gemcitabine, 

methotrexate, mitoxantrone, oxaliplatin, paclitaxel, vincristine, cyclophosphamide, 

radiotherapy, sarilumab, dupilumab, anti-CD19-DM4 ADC, and anti-DS6-DM4 ADC. 

17. The use of any one of claims 5 through 16, wherein the tumor is selected from the 

group consisting of blood cancer, brain cancer, renal cell cancer, ovarian cancer, bladder 

cancer, prostate cancer, breast cancer, hepatic cell carcinoma, bone cancer, colon cancer, non-

small-cell lung cancer, squamous cell carcinoma of head and neck, colorectal cancer, 

mesothelioma, B cell lymphoma, and melanoma. 

18. Use of a radiolabeled antibody conjugate comprising an antibody or antigen binding 

fragment thereof that binds lymphocyte activation gene-3 (LAG3) and a positron emitter, 

wherein the antibody or antigen-binding fragment thereof comprises three heavy chain 

complementarity determining regions (HCDRs) and three light chain complementarity 

determining regions (LCDRs) within the heavy chain variable region (HCVR) and light chain 
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variable region (LCVR) amino acid sequence pair selected from the group consisting of SEQ ID 

NOs: 2/10, 210/218, 226/234, 354/362, 418/426, 458/522, 474/522, and 554/562, in the 

manufacture of a medicament for detecting LAG3-expressing lymphocytes. 

19. The use of claim 18, wherein the subject suffers from cancer, a viral infection, a bacterial 

infection, a fungal infection, or a parasitic infection. 

20. The use of claim 18, wherein the radiolabeled antibody conjugate further comprises a 

chelating moiety. 

21. The use of claim 20, wherein the chelating moiety comprises desferrioxamine. 

22. The use of any one of claims 18 through 21, wherein the positron emitter is 89Zr. 

23.  A compound of Formula (III): 

 

wherein A is an antibody or antigen-binding fragment thereof that binds LAG3 and k is from 1-

30, and 

wherein the antibody or antigen-binding fragment thereof comprises three heavy chain 

complementarity determining regions (HCDRs) in a heavy chain variable region (HCVR), wherein 

the HCVR has an amino acid sequence selected from the group consisting of SEQ ID NOs: 2, 18, 
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34, 50, 66, 82, 98, 130, 146, 162, 178, 194, 210, 226, 242, 258, 274, 290, 322, 338, 354, 370, 

386, 402, 418, 434, 458, 466, 474, 482, 490, 498, 506, 514, 538, and 554; and three light chain 

complementarity determining regions (LCDRs) in a light chain variable region (LCVR), wherein 

the LCVR has an amino acid sequence selected from the group consisting of SEQ ID NOs: 10, 26, 

42, 58, 74, 90, 106, 122, 138, 154, 170, 186, 202, 218, 234, 250, 266, 282, 298, 314, 330, 346, 

362, 378, 394, 410, 426, 442, 522, 530, 546, and 562.  

24.  The compound of claim 23, wherein the antibody or antigen-binding fragment thereof 

comprises three heavy chain complementarity determining regions (HCDRs) and three light 

chain complementarity determining regions (LCDRs) within the heavy chain variable region 

(HCVR)/light chain variable region (LCVR) sequence pair selected from the group consisting of 

SEQ ID NOs: 2/10, 18/26, 34/42, 50/58, 66/74, 82/90, 98/106, 130/138, 146/154, 162/170, 

178/186, 194/202, 210/218, 226/234, 242/250, 258/266, 274/282, 290/298, 322/330, 338/346, 

354/362, 370/378, 386/394, 402/410, 418/426, 434/442, 458/522, 466/522, 474/522, 482/522, 

490/522, 498/530, 506/530, 514/530, 538/546, and 554/562. 

25.  The compound of claim 23, wherein the antibody or antigen-binding fragment thereof 

comprises three HCDRs and three LCDRs selected from the group consisting of SEQ ID NOs: 

4/6/8/12/14/16, 20/22/24/28/30/32, 36/38/40/44/46/48, 52/54/56/60/62/64, 

68/70/72/76/78/80, 84/86/88/92/94/96, 100/102/104/108/110/112, 

132/134/136/140/142/144, 148/150/152/156/158/160, 164/166/168/172/174/176, 

180/182/184/188/190/192, 196/198/200/204/206/208, 212/214/216/220/222/224, 

228/230/232/236/238/240, 244/246/248/252/254/256, 260/262/264/268/270/272, 

276/278/280/284/286/288, 292/294/296/300/302/304, 324/326/328/332/334/336, 

340/342/344/348/350/352, 356/358/360/364/366/368, 372/374/376/380/382/384, 

388/390/392/396/398/400, 404/406/408/412/414/416, 420/422/424/428/430/432, 

436/438/440/444/446/448, 460/462/464/524/526/528, 468/470/472/524/526/528, 

476/478/480/524/526/528, 484/486/488/524/526/528, 492/494/496/524/526/528, 

500/502/504/532/534/536, 508/510/512/532/534/536, 516/518/520/532/534/536, 

540/542/544/548/550/552, and 556/558/560/564/566/568. 
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26. The compound of claim 23, wherein the antibody or antigen-binding fragment thereof 

comprises three HCDRs in a HCVR of SEQ ID NO: 418; and three LCDRs in a LCVR of SEQ ID NO: 

426. 

27. The compound of claim 23, wherein the antibody or antigen-binding fragment thereof 

comprises a heavy chain complementarity determining region (HCDR)-1 comprising SEQ ID No: 

420; an HCDR2 comprising SEQ ID NO: 422; and an HCDR3 comprising SEQ ID NO: 424; a light 

chain complementarity determining region (LCDR)-1 comprising SEQ ID NO: 428; an LCDR2 

comprising SEQ ID NO: 430; and an LCDR3 comprising SEQ ID NO: 432. 

28. The compound of claim 23, wherein k is greater than or equal to 1 but less than or equal 

to 2. 

29. The compound of claim 23, wherein k is 1 or 2. 

30. The compound of any one of claims 23 through 29, wherein the positron emitter is 89Zr. 

 


