










via inhibition of TCR-induced calcium fluxes, and controls the size of the memory T-

cell pool (Matsuzaki, J. et al. (2010) "Tumor-Infiltrating NY-ES0-1-Specific CD8+ T- 

Cells Are Negatively Regulated By LAG-3 and PD-1 In Human Ovarian Cancer," 

Proc. Natl. Acad. Sci. (U.S.A.) 107(17):7875-7880; Workman C.J., et al. (2004) 

"Lymphocyte Activation Gene-3 (CD223) Regulates The Size Of The Expanding T- 

Cell Population Following Antigen Activation in vivo," J. Immunol. 172:5450-5455). 

[0012] 	However, despite all such prior advances, a need remains for improved 
compositions capable of more vigorously directing the body's immune system to 
attack cancer cells or pathogen-infected 	cells, especially at lower therapeutic 

concentrations. 	For although the adaptive immune system can be a potent defense 
mechanism against cancer and disease, it is often hampered by immune suppressive 
mechanisms in the tumor microenvironment, such as the expression of LAG-3. 
Furthermore, co-inhibitory molecules expressed by tumor cells, immune cells, and 
stromal cells in the tumor milieu can dominantly attenuate T-cell responses against 
cancer cells. Thus, a need remains for potent LAG-3-binding molecules. In particular, 
a need exists for LAG-3-binding molecules that a desirable binding kinetic profile, 
bind different LAG-3 epitopes and/or exhibit single agent activity that could provide 
improved therapeutic value to patients suffering from cancer or other diseases and 
conditions. The present invention is directed to these and other goals. 

Summary: 

[0013] 	The present disclosure is directed to LAG-3 binding molecules that 

comprise the LAG-3-binding domain of selected anti-LAG-3 antibodies: LAG-3 mAb 

1, LAG-3 mAb 2, LAG-3 mAb 3, LAG-3 mAb 4, LAG-3 mAb 5, or LAG-3 mAb 6 

that are capable of binding to both cynomolgus monkey LAG-3 and to human LAG-3. 

The disclosure particularly concerns LAG-3 binding molecules that are humanized or 

chimeric versions of such antibodies, or that comprise LAG-3 binding-fragments of 

such anti-LAG-3 	antibodies 	(especially 	immunocongugates, 	diabodies, 	BiTEs, 

bispecific antibodies, etc.). The disclosure particularly concerns such LAG-3-binding 

molecules that are additionally capable of binding an epitope of a molecule involved 

in regulating an immune check point that is present on the surface of an immune cell. 

The present disclosure also pertains to methods of using such LAG-3-binding 

molecules to 
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detect LAG-3 or to stimulate an immune response. The present disclosure also 

pertains to methods of combination therapy in which a LAG-3-binding molecule that 

comprises one or more LAG-3-binding domain(s) of such selected anti-LAG-3 

antibodies is administered in combination with one or more additional molecules that 

are effective in stimulating an immune response to thereby further enhance, stimulate 

or upregulate such immune response in a subject. 

[0014] 	In detail, the disclosure provides a LAG-3-binding molecule that is 
capable of binding both to human LAG-3 and to cynomolgus monkey LAG-3, 
wherein said LAG-3-binding molecule comprises a Variable Heavy Chain Domain 
and a Variable Light Chain Domain, wherein: said Variable Heavy Chain Domain 

comprises a CDRH1 Domain, a CDRH2 Domain and a CDRH3 Domain, and said 

Variable Light Chain Domain comprises a CDRL1 Domain, a CDRL2 Domain, and a 

CDRL3 Domain, wherein: 
the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are the 
Heavy Chain CDRs of LAG-3 mAb 1, and respectively have the amino 
acid sequences: SEQ ID NO:8, SEQ ID NO:9, and SEQ ID NO:10; 

and 
the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are the 
Light Chain CDRs of LAG-3 mAb 1, and respectively have the amino 
acid sequences: SEQ ID NO:13, SEQ ID NO:14, and SEQ ID 
NO:15; 

the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are the 

Heavy Chain CDRs of hLAG-3 mAb 1, and respectively have the 

amino acid sequences: SEQ ID NO:8, SEQ ID NO:9, and SEQ ID 

NO:10; and 

the CDR') Domain, CDRL2 Domain, and CDRL3 Domain are the 

Light Chain CDRs of hLAG-3 mAb 1, and respectively have the amino 

acid sequences: SEQ ID NO:28, SEQ ID NO:14, and SEQ ID 

NO:15; 

the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are the 

Heavy Chain CDRs of LAG-3 mAb 2, and respectively have the amino 

acid sequences: SEQ ID NO:31, SEQ ID NO:32, and SEQ ID 

NO:33; and 

(A) (1)  

(2)  

Or 

03) (1)  

or 

(2)  

(C) (1) 
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(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are the 

Light Chain CDRs of LAG-3 mAb 6, and, respectively have the amino 

acid sequences: SEQ ID NO:76, SEQ ID NO:77, and SEQ ID 

NO:78; 

or 

(H) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are the 

Heavy Chain CDRs of LAG-3 hAb 6, and respectively have the amino 

acid sequences: SEQ ID NO:71, SEQ ID NO:72, and SEQ ID 

NO:73; and 

(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are the 

Light Chain CDRs of hLAG-3 hAb 6, and respectively have the amino 

acid sequences: SEQ ID NO:87, SEQ ID NO:77, and SEQ ID 

NO:78. 

[0014a] In one aspect, the present disclosure refers to a LAG-3-binding 

molecule that is capable of binding both to human LAG-3 and to cynomolgus monkey 

LAG-3, wherein said LAG-3-binding molecule is an antibody or comprises an 

antigen-binding fragment thereof that comprises a Variable Heavy Chain Domain and 

a Variable Light Chain Domain of an antibody that specifically binds human LAG-3 

with an equilibrium binding constant (KD) of about 0.05 nM or less, wherein: 

said Variable Heavy Chain Domain comprises a CDRH1 Domain, a CDRH2 Domain 

and a CDRH3 Domain, and said Variable Light Chain Domain comprises a CDRL1 

Domain, a CDRL2 Domain, and a CDRL3 Domain, wherein: 

(A) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 

Domain are the Heavy Chain CDRs of LAG-3 mAb 1, 

and respectively have the amino acid sequences: SEQ 

ID NO:8, SEQ ID NO:9, and SEQ ID NO:10; and 

(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 

Domain are the Light Chain CDRs of LAG-3 mAb 1, 

and respectively have the amino acid sequences: SEQ 

ID NO:13, SEQ ID NO:14, and SEQ ID NO:15; 
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(B) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 

Domain are the Heavy Chain CDRs of hLAG-3 mAb 1, 

and respectively have the amino acid sequences: SEQ 

ID NO:8, SEQ ID NO:9, and SEQ ID NO:10; and 

(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 

Domain are the Light Chain CDRs of hLAG-3 mAb 1, 

and respectively have the amino acid sequences: SEQ 

ID NO:28, SEQ ID NO:14, and SEQ ID NO:15; 

(C) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 

Domain are the Heavy Chain CDRs of LAG-3 mAb 6 

VH1, and respectively have the amino acid sequences: 

SEQ ID NO:71, SEQ ID NO:72, and SEQ ID NO:73; 

and 

(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 

Domain are the Light Chain CDRs of LAG-3 mAb 6, 

and, respectively have the amino acid sequences: SEQ 

ID NO:76, SEQ ID NO:77, and SEQ ID NO:78; 

or 

(D) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 

Domain are the Heavy Chain CDRs of hLAG-3 mAb 6, 

and respectively have the amino acid sequences: SEQ 

ID NO:71, SEQ ID NO:72, and SEQ ID NO:73; and 

(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 

Domain are the Light Chain CDRs of hLAG-3 mAb 6, 

and respectively have the amino acid sequences: SEQ 

ID NO:87, SEQ ID NO:77, and SEQ ID NO:78; 

wherein said LAG-3-binding molecule is capable of binding both to 

human LAG-3 and to cynomolgus monkey LAG-3, and is capable of 

binding to human LAG-3 with an equilibrium binding constant (KD) of 

about 0.05 nM or less. 

[0014b] In another aspect, the present disclosure refers to a LAG-3-binding 

molecule that is capable of binding both to human LAG-3 and to cynomolgus monkey 

LAG-3, wherein said LAG-3-binding molecule is an antibody or comprises an 

antigen-binding fragment thereof that comprises a Variable Heavy Chain Domain and 

a Variable Light Chain Domain, wherein: 

(A) (1) said Variable Heavy Chain Domain comprises the amino acid 

sequence of SEQ ID NO:16 or SEQ ID NO:18; and  

(2) said Variable Light Chain Domain comprises the amino acid 

sequence of SEQ ID NO:24 or SEQ ID NO:26; or 

(B) (1) said Variable Heavy Chain Domain comprises the amino acid 

sequence of SEQ ID NO:79; and  

(2) said Variable Light Chain Domain comprises the amino acid 

sequence of SEQ ID NO:83.  
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[0015] The disclosure further concerns the examples of such LAG-3-binding 

molecules wherein the Heavy Chain Variable Domain has the amino acid sequence of 

SEQ ID NO:6, SEQ ID NO:29, SEQ ID NO:39, SEQ ID NO:49, or SEQ ID 

NO:59. 

[0016] The disclosure further concerns the examples of such LAG-3-binding 

molecules wherein the Light Chain Variable Domain has the amino acid sequence of 

SEQ ID NO:11, SEQ ID NO:34, SEQ ID NO:44, SEQ ID NO:54, or SEQ ID 

NO:64. 

[0017] The disclosure further concerns the examples of such LAG-3-binding 

molecules wherein the Heavy Chain Variable Domain has the amino acid sequence of 

SEQ ID NO:16, SEQ ID NO:18, SEQ ID NO:79, or SEQ ID NO:80.  

[0018] The disclosure further concerns the examples of such LAG-3-binding 

molecules wherein the Light Chain Variable Domain has the amino acid sequence of 

SEQ ID NO:20, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:83, 

or SEQ ID NO:85. 

[0019] The disclosure further concerns the examples of all such LAG-3-binding 

molecules wherein the molecule is an antibody, and especially wherein the molecule 

is a chimeric antibody or a humanized antibody.  
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[0020] The disclosure further concerns the example wherein the LAG-3-binding 

molecule is a bispecific binding molecule, capable of simultaneously binding to 

human LAG-3 and to a second epitope, and particularly concerns the example 

wherein the second epitope is an epitope of a molecule involved in regulating an 

immune check point present on the surface of an immune cell (especially wherein the 

second epitope is an epitope of B7-H3, B7-H4, BTLA, CD40, CD40L, CD47, CD70, 

CD80, CD86, CD94, CD137, CD137L, CD226, CTLA-4, Galectin-9, GITR, GITRL, 

HHLA2, ICOS, ICOSL, KIR, LAG-3, LIGHT, MHC class I or II, NKG2a, NKG2d, 

OX40, OX40L, PD1H, PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR, TIGIT, TIM-3 or 

VISTA, and most particularly wherein the second epitope is an epitope of CD137, 

OX40, PD-1, TIGIT or TIM-3). 

[0021] The disclosure further concerns the example of such LAG-3-binding 

molecules wherein the molecule is a diabody, and especially, wherein the diabody is a 

covalently bonded complex that comprises two, or three, or four, or five, or more than 

five polypeptide chains.  The disclosure further concerns the example of such anti-

LAG-3-binding molecules wherein the molecule is a trivalent binding molecule, the 

trivalent binding molecule being a covalently bonded complex that comprises three, 

four, five or more polypeptide chains.  The disclosure additionally concerns the 

example of such LAG-3-binding molecules in which the molecule comprises an Fc 

Region.  The disclosure additionally concerns the example of such LAG-3-binding 

molecules in which the molecule comprises an Albumin-Binding Domain, and 

especially a deimmunized Albumin-Binding Domain.   

[0022] The disclosure further concerns the examples of all such LAG-3-binding 

molecules wherein the molecule comprises an Fc (Fraction Crystalizable) Region, and 

wherein the Fc Region is a variant Fc Region that comprises one or more amino acid 

modifications that reduces the affinity of the variant Fc Region for an FcγR and/or 

enhances serum half-life, and more particularly, wherein the modifications comprise 

at least one amino acid substitution selected from the group consisting of: 

(1) L234A; 

(2) L235A; 

(3) L234A and L235A; 
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(4) M252Y; M252Y and S254T; 

(5) M252Y and T256E; 

(6) M252Y, S254T and T256E; or 

(7) K288D and H435K; 

wherein the numbering is that of the EU index according to Kabat. 

[0022a] In one aspect, the present disclosure refers to a pharmaceutical 

composition comprising an effective amount of any of the above-described LAG-3-

binding molecules, and a pharmaceutically acceptable carrier. 

[0023] The disclosure further concerns the examples in which any of the above-

described LAG-3-binding molecules is used to stimulate a T-cell mediate immune 

response.  The disclosure additionally concerns the examples in which any of the 

above-described LAG-3-binding molecules is used in the treatment of a disease or 

condition associated with a suppressed immune system, especially cancer or an 

infection.  

[0023a] In one aspect, the present disclosure refers to any of the above-described 

LAG-3-binding molecules, or the above-described pharmaceutical composition, for 

use in stimulating a T-cell-mediated immune response of a subject in need thereof. In 

another aspect, the present disclosure refers to any of the above-described LAG-3-

binding molecules, or the above-described pharmaceutical composition, for use in 

treating a disease or condition associated with a suppressed immune system. 

[0024] The disclosure particularly concerns such use in the treatment or 

diagnosis or prognosis of cancer, wherein the cancer is characterized by the presence 

of a cancer cell selected from the group consisting of a cell of: an adrenal gland 

tumor, an AIDS-associated cancer, an alveolar soft part sarcoma, an astrocytic tumor, 

bladder cancer, bone cancer, a brain and spinal cord cancer, a metastatic brain tumor, 

a breast cancer, a carotid body tumors, a cervical cancer, a chondrosarcoma, a 

chordoma, a chromophobe renal cell carcinoma, a clear cell carcinoma, a colon 

cancer, a colorectal cancer, a cutaneous benign fibrous histiocytoma, a desmoplastic 

small round cell tumor, an ependymoma, a Ewing’s tumor, an extraskeletal myxoid 

chondrosarcoma, a fibrogenesis imperfecta ossium, a fibrous dysplasia of the bone, a 

gallbladder or bile duct cancer, gastric cancer, a gestational trophoblastic disease, a 

germ cell tumor, a head and neck cancer, hepatocellular carcinoma, an islet cell 

tumor, a Kaposi’s Sarcoma, a kidney cancer, a leukemia, a lipoma/benign lipomatous 

tumor, a liposarcoma/malignant lipomatous tumor, a liver cancer, a lymphoma, a lung 

cancer, a medulloblastoma, a melanoma, a meningioma, a multiple endocrine 

neoplasia, a multiple myeloma, a myelodysplastic syndrome, a neuroblastoma, a 

neuroendocrine tumors, an ovarian cancer, a pancreatic cancer, a papillary thyroid 

carcinoma, a parathyroid tumor, a pediatric cancer, a peripheral nerve sheath tumor, a 

phaeochromocytoma, a pituitary tumor, a prostate cancer, a posterious uveal 

melanoma, a rare hematologic disorder, a renal metastatic cancer, a rhabdoid tumor, a 
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rhabdomysarcoma, a sarcoma, a skin cancer, a soft-tissue sarcoma, a squamous cell 

cancer, a stomach cancer, a synovial sarcoma, a testicular cancer, a thymic carcinoma, 

a thymoma, a thyroid metastatic cancer, and a uterine cancer. 

[0025] The disclosure particularly concerns such use in the treatment or 

diagnosis or prognosis of cancer, wherein the cancer is colorectal cancer, 

hepatocellular carcinoma, glioma, kidney cancer, breast cancer, multiple myeloma, 

bladder cancer, neuroblastoma; sarcoma, non-Hodgkin’s lymphoma, non-small cell 

lung cancer, ovarian cancer, pancreatic cancer, a rectal cancer, acute myeloid 

leukemia (AML), chronic myelogenous leukemia (CML), acute B lymphoblastic 

leukemia (B-ALL), chronic lymphocytic leukemia (CLL), hairy cell leukemia (HCL), 

blastic plasmacytoid dendritic cell neoplasm (BPDCN), non-Hodgkin’s lymphomas 

(NHL), including mantel cell leukemia (MCL), and small lymphocytic lymphoma 

(SLL), Hodgkin’s lymphoma, systemic mastocytosis, or Burkitt’s lymphoma.  

[0026] The disclosure further concerns the examples in which any of the above-

described LAG-3-binding molecules is detectably labeled and is used in the detection 

of LAG-3. 

Brief Description of the Drawings: 

[0027] Figure 1 provides a schematic of a representative covalently bonded 

diabody having two epitope-binding sites composed of two polypeptide chains, each 

having an E-coil or K-coil Heterodimer-Promoting Domain.  A cysteine residue may 

be present in a linker and/or in the Heterodimer-Promoting Domain as shown in 

Figure 3B. VL and VH Domains that recognize the same epitope are shown using the 

same shading or fill pattern.   

[0028] Figure 2 provides a schematic of a representative covalently bonded 

diabody molecule having two epitope-binding sites composed of two polypeptide 

chains, each having a CH2 and CH3 Domain, such that the associated chains form all 

or part of an Fc Region.  VL and VH Domains that recognize the same epitope are 

shown using the same shading or fill pattern. 
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tgaactgggt gcgacaggca ccagggcagg gactggaatg gatggggtgg 

atcaatactt atacaggcga gagtacttat gctgacgatt tcgagggcag 

atttgtcttc tccatggaca ccagcgctag taccgcttat ctccagatta 

gttctctcaa ggcggaggac acagctgttt atttctgtgc ccgcgagagt 

ttgtatgact actatagcat ggattactgg ggacaaggta caaccgtgac 

agtgagttcc 

[0094] The amino acid sequence of the VL Domain of hLAG-3 mAb 1 VL-1 (SEQ ID 

NO:20) is shown below (CDRL residues are shown underlined): 

 

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLQKPGQSPE 

RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHFP 

YTFGGGTKVE IK 

[0095] An exemplary polynucleotide that encodes hLAG-3 mAb 1 VL-1 is SEQ ID NO:21 

(nucleotides encoding the CDRL residues are shown underlined): 

gatatcgtta tgactcagac accactgtca ctgagtgtga ccccaggtca 

gcccgctagt atttcctgta aatcatccca gtccctcctg catagcgatg 

gaaagaccta tttgaactgg cttctgcaga aaccaggcca aagtccagag 

agattgatct acctcgtttc agaactcgac agtggagtgc ccgatcgctt 

ctcagggtcc ggctctggga ctgattttac tctcaagatc tcaagagtgg 

aggccgagga cgtcggggtt tactactgtt ggcagggtac ccacttccct 

tatacatttg gcggaggcac aaaagtggag attaaa 

[0096] The amino acid sequence of the VL Domain of hLAG-3 mAb 1 VL-2 (SEQ ID NO:22) 

is shown below (CDRL residues are shown underlined): 

DIVMTQTPLS LSVTPGQPAS ISCKSSQSLL HSDGKTYLNW LLQRPGQSPE 

RLIYLVSELD SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHFP 

YTFGGGTKVE IK 

[0097] An exemplary polynucleotide that encodes hLAG-3 mAb 1 VL-2 is SEQ ID 

NO:23 (nucleotides encoding the CDRL residues are shown underlined): 

gatatcgtta tgactcagac accactgtca ctgagtgtga ccccaggtca 

gcccgctagt atttcctgta aatcatccca gtccctcctg catagcgatg 

gaaagaccta tttgaactgg cttctgcaga gaccaggcca aagtccagag 

agattgatct acctcgtttc agaactcgac agtggagtgc ccgatcgctt 

ctcagggtcc ggctctggga ctgattttac tctcaagatc tcaagagtgg 

aggccgagga cgtcggggtt tactactgtt ggcagggtac ccacttccct 

tatacatttg gcggaggcac aaaagtggag attaaa 

[0098] The amino acid sequence of the VL Domain of hLAG-3 mAb 1 VL-3 

(SEQ ID NO:24) is shown below (CDRL residues are shown underlined): 
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CDRH3 of LAG-3 mAb 6 (SEQ ID NO:72): EADYFYFDY 

[00120] An exemplary polynucleotide that encodes the VH Domain of LAG-3 mAb 6 is SEQ ID 

NO:70 (nucleotides encoding the CDRH residues are shown underlined): 

gaggtcctgc tgcaacagtc tggacctgag ctggtgaagc ctggggcttc 

agtgaagata ccctgcaagg cttctggata cacattcact gactacaaca 

tggactgggt gaagcagagc catggagaga gccttgagtg gattggagat 

attaatcctg acaatggtgt tactatctac aaccagaagt ttgagggcaa 

ggccacactg actgtagaca agtcctccag tacagcctac atggagctcc 

gcagcctgac atctgaggac actgcagtct attactgtgc aagagaggcg 

gattacttct actttgacta ctggggccaa ggcaccactc tcacagtctc 

ctca 

[00121] The amino acid sequence of the VL Domain of LAG-3 mAb 6 (SEQ ID NO:74) is shown 

below (CDRL residues are shown underlined): 

 

DIVMTQSHRF MSTSVGDRVS ITCKASQDVS SVVAWYQQKP GQSPKLLIFS 

ASYRYTGVPD RFTGSGSGTD FTFTISSVQA ADLAVYYCQQ HYSTPWTFGG  

GTKLEIK 

 

CDRL1 of LAG-3 mAb 6 (SEQ ID NO:76): KASQDVSSVVA 

CDRL2 of LAG-3 mAb 6 (SEQ ID NO:77): SASYRYT 

 

CDRL3 of LAG-3 mAb 6 (SEQ ID NO:78): QQHYSTPWT 

[00122] An exemplary polynucleotide that encodes the VL Domain of LAG-3 mAb 6 is SEQ ID 

NO:75 (nucleotides encoding the CDRs are shown underlined): 

gacattgtga tgacccagtc tcacagattc atgtccacat cagttggaga 

cagggtcagc atcacctgca aggccagtca ggatgtgagt tctgttgtag 

cctggtatca acagaaacca ggacaatctc ctaaattact gattttttcg 

gcatcctacc ggtacactgg agtccctgat cgcttcactg gcagtggatc 

tgggacggat ttcactttca ccatcagcag tgtgcaggct gcagacctgg 

cagtttatta ctgtcagcaa cattatagta ctccgtggac gttcggtgga 

ggcaccaagc tggaaatcaa a 

2. Humanization of the Anti-LAG-3 Antibody 

LAG-3 mAb 6 to Form “hLAG-3 mAb 6” 

[00123] The above-described murine anti-LAG-3 antibody LAG-3mAb 6 was 

humanized in order to demonstrate the capability of humanizing an anti-LAG-3 

antibody so as to decrease its antigenicity upon administration to a human recipient.   
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tggactgggt ccgacaggcc cctggcaagg gcctggaatg ggtgtccgac 

atcaaccccg acaacggcgt gaccatctac aaccagaagt tcgagggccg 

gttcaccatc agccgggaca acgccaagaa cagcctgtac ctgcagatga 

acagcctgcg ggccgaggac accgccgtgt actactgcgc cagagaggcc 

gactacttct acttcgacta ctggggccag ggcaccaccc tgaccgtgtc 

ctcc 

[00128] The amino acid sequence of the VL Domain of hLAG-3 mAb 6 VL-1 

(SEQ ID NO:83) is shown below (CDRL residues are shown underlined): 

 

DIQMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQKP GKAPKLLIYS 

ASYRYTGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ HYSTPWTFGG 

GTKLEIK 

 

[00129] An exemplary polynucleotide that encodes hLAG-3 mAb 6 VL-1 is SEQ 

ID NO:84 (nucleotides encoding the CDRL residues are shown underlined): 

gacatccaga tgacccagag ccccagcagc ctgagcgcca gcgtgggcga 

cagagtgacc atcacctgtc gggccagcca ggatgtgtcc agcgtggtgg 

cctggtatca gcagaagccc ggcaaggccc ccaagctgct gatctacagc 

gccagctacc ggtacacagg cgtgcccagc agattcagcg gcagcggctc 

cggcaccgac ttcaccctga ccatcagcag cctgcagccc gaggacttcg 

ccacctacta ctgccagcag cactacagca ccccctggac cttcggcgga 

ggcaccaagc tggaaatcaa g 

[00130] The amino acid sequence of the VL Domain of hLAG-3 mAb 6 VL-2 

(SEQ ID NO:85) is shown below (CDRL residues are shown underlined): 

 

DIVMTQSPSS LSASVGDRVT ITCRASQDVS SVVAWYQQKP GKAPKLLIYS 

ASYRYTGVPD RFSGSGSGTD FTFTISSLQP EDIAVYYCQQ HYSTPWTFGG 

GTKLEIK 

[00131] An exemplary polynucleotide that encodes hLAG-3 mAb 6 VL-2 is SEQ 

ID NO:86 (nucleotides encoding the CDRL residues are shown underlined): 
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gacatcgtga tgacccagag ccccagcagc ctgagcgcca gcgtgggcga 

cagagtgacc atcacctgtc gggccagcca ggatgtgtcc agcgtggtgg 

cctggtatca gcagaagccc ggcaaggccc ccaagctgct gatctacagc 

gccagctacc ggtacacagg cgtgcccgat agattcagcg gcagcggctc 

cggcaccgac ttcaccttca ccatcagcag cctgcagccc gaggacatcg 

ccgtttacta ctgccagcag cactacagca ccccctggac cttcggcgga 

ggcaccaagc tggaaatcaa g 

[00132] The CDRL1 of the VL Domain of hLAG-3 mAb 2 VL-1 and VL-2 

comprises an lysine to arginine amino acid substitution and has the amino acid 
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What Is Claimed Is: 

Claim 1. A LAG-3-binding molecule that is capable of binding both to human LAG-3 

and to cynomolgus monkey LAG-3, wherein said LAG-3-binding molecule is 

an antibody or comprises an antigen-binding fragment thereof that comprises a 

Variable Heavy Chain Domain and a Variable Light Chain Domain of an 

antibody that specifically binds human LAG-3 with an equilibrium binding 

constant (KD) of about 0.05 nM or less, wherein: 

said Variable Heavy Chain Domain comprises a CDRH1 Domain, a CDRH2 

Domain and a CDRH3 Domain, and said Variable Light Chain Domain 

comprises a CDRL1 Domain, a CDRL2 Domain, and a CDRL3 Domain, 

wherein: 

(A) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are 

the Heavy Chain CDRs of LAG-3 mAb 1, and respectively 

have the amino acid sequences: SEQ ID NO:8, SEQ ID NO:9, 

and SEQ ID NO:10; and 

(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are 

the Light Chain CDRs of LAG-3 mAb 1, and respectively have 

the amino acid sequences: SEQ ID NO:13, SEQ ID NO:14, 

and SEQ ID NO:15; 

(B) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are 

the Heavy Chain CDRs of hLAG-3 mAb 1, and respectively 

have the amino acid sequences: SEQ ID NO:8, SEQ ID NO:9, 

and SEQ ID NO:10; and 

(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are 

the Light Chain CDRs of hLAG-3 mAb 1, and respectively 

have the amino acid sequences: SEQ ID NO:28, SEQ ID 

NO:14, and SEQ ID NO:15; 

(C) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are 

the Heavy Chain CDRs of LAG-3 mAb 6 VH1, and 

respectively have the amino acid sequences: SEQ ID NO:71, 

SEQ ID NO:72, and SEQ ID NO:73; and 
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(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are 

the Light Chain CDRs of LAG-3 mAb 6, and, respectively have 

the amino acid sequences: SEQ ID NO:76, SEQ ID NO:77, 

and SEQ ID NO:78; 

or 

(D) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are 

the Heavy Chain CDRs of hLAG-3 mAb 6, and respectively 

have the amino acid sequences: SEQ ID NO:71, SEQ ID 

NO:72, and SEQ ID NO:73; and 

(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are 

the Light Chain CDRs of hLAG-3 mAb 6, and respectively 

have the amino acid sequences: SEQ ID NO:87, SEQ ID 

NO:77, and SEQ ID NO:78; 

wherein said LAG-3-binding molecule is capable of binding both to human 

LAG-3 and to cynomolgus monkey LAG-3, and is capable of binding to 

human LAG-3 with an equilibrium binding constant (KD) of about 0.05 nM or 

less. 

Claim 2. The LAG-3-binding molecule of claim 1, wherein: 

(A) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are 

the Heavy Chain CDRs of LAG-3 mAb 1, and respectively 

have the amino acid sequences: SEQ ID NO:8, SEQ ID NO:9, 

and SEQ ID NO:10; and 

(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are 

the Light Chain CDRs of LAG-3 mAb 1, and respectively have 

the amino acid sequences: SEQ ID NO:13, SEQ ID NO:14, 

and SEQ ID NO:15; or 

(B) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are 

the Heavy Chain CDRs of hLAG-3 mAb 1, and respectively 

have the amino acid sequences: SEQ ID NO:8, SEQ ID NO:9, 

and SEQ ID NO:10; and 
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(2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are 

the Light Chain CDRs of hLAG-3 mAb 1, and respectively 

have the amino acid sequences: SEQ ID NO:28, SEQ ID 

NO:14, and SEQ ID NO:15. 

Claim 3. The LAG-3-binding molecule of claim 1, wherein: 

(A) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are 

the Heavy Chain CDRs of LAG-3 mAb 6, and respectively 

have the amino acid sequences: SEQ ID NO:71, SEQ ID 

NO:72, and SEQ ID NO:73; and 

 (2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are 

the Light Chain CDRs of hLAG-3 mAb 6, and respectively 

have the amino acid sequences: SEQ ID NO:76, SEQ ID 

NO:77, and SEQ ID NO:78; or 

 (B) (1) the CDRH1 Domain, CDRH2 Domain, and CDRH3 Domain are 

the Heavy Chain CDRs of hLAG-3 mAb 6, and respectively 

have the amino acid sequences: SEQ ID NO:71, SEQ ID 

NO:72, and SEQ ID NO:73; and 

 (2) the CDRL1 Domain, CDRL2 Domain, and CDRL3 Domain are 

the Light Chain CDRs of hLAG-3 mAb 6, and respectively 

have the amino acid sequences: SEQ ID NO:87, SEQ ID 

NO:77, and SEQ ID NO:78. 

Claim 4. A LAG-3-binding molecule that is capable of binding both to human LAG-3 

and to cynomolgus monkey LAG-3, wherein said LAG-3-binding molecule is 

an antibody or comprises an antigen-binding fragment thereof that comprises a 

Variable Heavy Chain Domain and a Variable Light Chain Domain, wherein: 

(A) (1)  said Variable Heavy Chain Domain comprises the amino acid 

sequence of SEQ ID NO:16 or SEQ ID NO:18; and  

 (2) said Variable Light Chain Domain comprises the amino acid 

sequence of SEQ ID NO:24 or SEQ ID NO:26; or 

(B) (1) said Variable Heavy Chain Domain comprises the amino acid 

sequence of SEQ ID NO:79; and  
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 (2) said Variable Light Chain Domain comprises the amino acid 

sequence of SEQ ID NO:83. 

Claim 5. The LAG-3-binding molecule of any one of claims 1-4, wherein said molecule 

comprises: 

 (1) a Heavy Chain Variable Domain comprising the amino acid sequence 

of SEQ ID NO:16 or SEQ ID NO:18; and 

 (2) a Light Chain Variable Domain comprising the amino acid sequence of 

SEQ ID NO:24 or SEQ ID NO:26. 

Claim 6. The LAG-3-binding molecule of any one of claims 1-4, wherein said molecule 

comprises:  

(1) a Heavy Chain Variable Domain comprising the amino acid sequence 

of SEQ ID NO:79; and 

(2) a Light Chain Variable Domain comprising the amino acid sequence of 

SEQ ID NO:83.  

Claim 7. The LAG-3-binding molecule of claim 5, wherein said molecule comprises a 

Heavy Chain Variable Domain comprising the amino acid sequence of SEQ 

ID NO:16, and a Light Chain Variable Domain comprising the amino acid 

sequence of SEQ ID NO:24, 

Claim 8. The LAG-3-binding molecule of claim 5, wherein said molecule comprises a 

Heavy Chain Variable Domain comprising the amino acid sequence of SEQ 

ID NO:16, and a Light Chain Variable Domain comprising the amino acid 

sequence of SEQ ID NO:26, 

Claim 9. The LAG-3-binding molecule of any one of claims 1-8, wherein said molecule 

is an antibody. 

Claim 10. The LAG-3-binding molecule of claim 9, wherein said molecule is a chimeric 

antibody or a humanized antibody. 
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Claim 11. The LAG-3-binding molecule of any one of claims 1-8, wherein said molecule 

is a bispecific binding molecule, capable of simultaneously binding to human 

LAG-3 and to a second epitope. 

Claim 12. The LAG-3-binding molecule of claim 11, wherein said second epitope is an 

epitope of a molecule involved in regulating an immune check point present 

on the surface of an immune cell. 

Claim 13. The LAG-3-binding molecule of claim 11, wherein said second epitope is an 

epitope of B7-H3, B7-H4, BTLA, CD40, CD40L, CD47, CD70, CD80, CD86, 

CD94, CD137, CD137L, CD226, CTLA-4, Galectin-9, GITR, GITRL, 

HHLA2, ICOS, ICOSL, KIR, LAG-3, LIGHT, MHC class I or II, NKG2a, 

NKG2d, OX40, OX40L, PD1H, PD-1, PD-L1, PD-L2, PVR, SIRPa, TCR, 

TIGIT, TIM-3 or VISTA. 

Claim 14. The LAG-3-binding molecule of claim 13, wherein said second epitope is an 

epitope of PD-1. 

Claim 15. The LAG-3-binding molecule of any one of claims 11-14, wherein said 

molecule is:  

(a) a diabody, said diabody being a covalently bonded complex that 

comprises two, or three or four different polypeptide chains; or 

(b) a trivalent binding molecule, said trivalent binding molecule being a 

covalently bonded complex that comprises three, four, or five 

polypeptide chains. 

Claim 16. The LAG-3-binding molecule of any one of claims 1-15, wherein said 

molecule comprises an Fc Region. 

Claim 17. The LAG-3-binding molecule of any one of claims 1-16, wherein said 

molecule comprises an Albumin-Binding Domain (ABD). 

Claim 18. The LAG-3-binding molecule of claim 17, wherein said ABD is a 

deimmunized ABD. 



- 140 - 

 

Claim 19. The LAG-3-binding molecule of claim 16, wherein said Fc Region is a variant 

Fc Region that comprises: 

(a) one or more amino acid modifications that reduce(s) the affinity of said 

variant Fc Region for an FcγR; and/or  

(b) one or more amino acid modifications that enhance(s) the serum half-

life of said variant Fc Region. 

Claim 20. The LAG-3-binding molecule of claim 19, wherein:  

(a) said modifications that reduce(s) the affinity of the variant Fc Region 

for an FcγR comprise the substitutions: 

(1) L234A; L235A; or 

(2) L234A and L235A; 

and 

(b) said modifications that enhance(s) the serum half-life of the variant Fc 

Region comprise the substitutions: 

(1) M252Y and S254T; 

(2) M252Y and T256E; 

(3) M252Y, S254T and T256E; or 

(4) K288D and H435K,  

wherein said numbering is that of the EU index according to Kabat. 

Claim 21. A pharmaceutical composition comprising an effective amount of the LAG-3-

binding molecule of any one of claims 1-20, and a pharmaceutically 

acceptable carrier.     

Claim 22. The LAG-3-binding molecule of any one of claims 1-20, or the 

pharmaceutical composition of claim 21, for use in stimulating a T-cell-

mediated immune response of a subject in need thereof. 

Claim 23. The LAG-3-binding molecule of any one of claims 1-20, or the 

pharmaceutical composition of claim 21, for use in treating a disease or 

condition associated with a suppressed immune system. 

Claim 24. The LAG-3-binding molecule of claim 23, wherein the disease or condition is 

cancer or an infection.  

Claim 25. The LAG-3-binding molecule of claim 24, wherein disease or condition is a  

cancer selected from the group consisting of: an adrenal gland tumor, an 

AIDS-associated cancer, an alveolar soft part sarcoma, an astrocytic tumor, 

bladder cancer, bone cancer, a brain and spinal cord cancer, a metastatic brain 

tumor, a breast cancer, a carotid body tumors, a cervical cancer, a 
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chondrosarcoma, a chordoma, a chromophobe renal cell carcinoma, a clear 

cell carcinoma, a colon cancer, a colorectal cancer, a desmoplastic small round 

cell tumor, an ependymoma, a Ewing’s tumor, an extraskeletal myxoid 

chondrosarcoma, a gallbladder or bile duct cancer, gastric cancer, a gestational 

trophoblastic disease, a germ cell tumor, a head and neck cancer, 

hepatocellular carcinoma, an islet cell tumor, a Kaposi’s Sarcoma, a kidney 

cancer, a leukemia, a liposarcoma/malignant lipomatous tumor, a liver cancer, 

a lymphoma, a lung cancer, a medulloblastoma, a melanoma, a meningioma, a 

multiple endocrine neoplasia, a multiple myeloma, a myelodysplastic 

syndrome, a neuroblastoma, a neuroendocrine tumors, an ovarian cancer, a 

pancreatic cancer, a papillary thyroid carcinoma, a parathyroid tumor, a 

pediatric cancer, a peripheral nerve sheath tumor, a pheochromocytoma, a 

pituitary tumor, a prostate cancer, a posterious uveal melanoma, a renal 

metastatic cancer, a rhabdoid tumor, a rhabdomyosarcoma, a sarcoma, a skin 

cancer, a soft-tissue sarcoma, a squamous cell cancer, a stomach cancer, a 

synovial sarcoma, a testicular cancer, a thymic carcinoma, a thymoma, a 

thyroid metastatic cancer, and a uterine cancer. 

Claim 26. The LAG-3-binding molecule of claim 24, wherein said disease or condition is 

selected from the group consisting of: colorectal cancer, hepatocellular 

carcinoma, glioma, kidney cancer, breast cancer, multiple myeloma, bladder 

cancer, neuroblastoma, sarcoma, non-Hodgkin’s lymphoma, non-small cell 

lung cancer, ovarian cancer, pancreatic cancer, rectal cancer, acute myeloid 

leukemia (AML), chronic myelogenous leukemia (CML), acute B 

lymphoblastic leukemia (B-ALL), chronic lymphocytic leukemia (CLL), hairy 

cell leukemia (HCL), blastic plasmacytoid dendritic cell neoplasm (BPDCN), 

non-Hodgkin’s lymphoma (NHL), including mantel cell leukemia (MCL), and 

small lymphocytic lymphoma (SLL), Hodgkin’s lymphoma, systemic 

mastocytosis, and Burkitt’s lymphoma. 

Claim 27. The LAG-3-binding molecule of any one of claims 1-20, or the 

pharmaceutical composition of claim 21, wherein said molecule is detectably 

labeled for use in the detection of LAG-3. 

 


