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CLAIMS 

 

1. A rodent whose genome comprises a humanized Lag-3 gene at an endogenous 

Lag-3 locus, wherein said rodent expresses a humanized Lag-3 polypeptide from said 

humanized Lag-3 gene, which humanized Lag-3 polypeptide comprises: an extracellular 

portion containing the first two N-terminal immunoglobulin (Ig)-like domains of a human 

LAG-3 polypeptide and the last two Ig-like domains of an endogenous Lag-3 polypeptide; 

the transmembrane domain of the endogenous Lag-3 polypeptide; and the intracellular 

domain of the endogenous Lag-3 polypeptide; and wherein said rodent is a mouse or a rat. 

 

2. A rodent whose genome comprises a humanized Lag-3 gene at an endogenous 

Lag-3 locus, wherein said rodent expresses a humanized Lag-3 polypeptide from said 

humanized Lag-3 gene, which humanized Lag-3 polypeptide comprises the first two N-

terminal Ig-like domains of a human LAG-3 polypeptide; wherein the humanized Lag-3 

gene comprises endogenous Lag-3 exons 1, 5, 6, 7 and 8; and wherein said rodent is a 

mouse or a rat. 

 

3. The rodent of claim 1 or claim 2, wherein:  

 

(a) the humanized Lag-3 polypeptide comprises amino acids 29-260 of the human 

LAG-3 polypeptide; and/or 

 (b) the rodent further expresses a humanized PD-1 polypeptide, which humanized 

PD-1 polypeptide comprises an extracellular portion of a human PD-1 polypeptide and an 

intracellular portion of an endogenous PD-1 polypeptide, and optionally  

the humanized PD-1 polypeptide further comprises a transmembrane portion of the 

endogenous PD-1 polypeptide; and/or  

the humanized PD-1 polypeptide comprises amino acids 35-145 of said human PD-

1 polypeptide. 

 

4. The rodent of claim 1 or claim 2, wherein the humanized Lag-3 gene is operably 

linked to a rodent Lag-3 promoter, optionally wherein:  

the rodent Lag-3 promoter is an endogenous rodent Lag-3 promoter; and/or  

the humanized Lag-3 gene comprises exons 2-4 of a human LAG-3 gene. 
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5. The rodent of claim 4, wherein the genome of the rodent further comprises a 

humanized Pdcd1 gene that is operably linked to a rodent Pdcd1 promoter and encodes 

said humanized PD-1 polypeptide, wherein optionally:  

(a) the rodent Pdcd1 promoter is an endogenous rodent Pdcd1 promoter; and/or 

 (b) the humanized Pdcd1 gene comprises endogenous Pdcd1 exons 1, 4 and 5, and 

comprises endogenous Pdcd1 exon 3 in whole or in part. 

 

6. The rodent of claim 5, wherein the human portion of the humanized Pdcd1 gene 

comprises exon 2 of a human PDCD1 gene, optionally wherein the humanized Pdcd1 

gene further comprises a human PDCD1 exon 3 in whole or in part. 

 

7. A humanized Lag-3 polypeptide produced by a rodent of any one of claims 1-6. 

 

8. An isolated cell or tissue of the rodent of any one of claims 1-6. 

 

9. A rodent embryonic stem (ES) cell whose genome comprises a humanized Lag-3 

gene at an endogenous Lag-3 locus that encodes a humanized Lag-3 polypeptide, which 

humanized Lag-3 polypeptide comprises: an extracellular portion containing the first two 

N-terminal Ig-like domains of a human LAG-3 polypeptide and the last two Ig-like 

domains of an endogenous Lag-3 polypeptide; the transmembrane domain of the 

endogenous Lag-3 polypeptide; and the intracellular domain of the endogenous rodent 

Lag-3 polypeptide; wherein the humanized Lag-3 gene is operably linked to a rodent Lag-

3 promoter, and wherein said rodent ES cell is a mouse or rat ES cell. 

 

10. A rodent embryonic stem (ES) cell whose genome comprises a humanized Lag-3 

gene at an endogenous Lag-3 locus that encodes a humanized Lag-3 polypeptide, which 

humanized Lag-3 polypeptide comprises: the first two N-terminal Ig-like domains of a 

human LAG-3 polypeptide; wherein the humanized Lag-3 gene comprises endogenous 

Lag-3 exons 1, 5, 6, 7 and 8; wherein the humanized Lag-3 gene is operably linked to a 

rodent Lag-3 promoter; and wherein said rodent ES cell is a mouse or rat ES cell. 

 

11. A rodent embryo generated from the ES cell of claim 9 or claim 10. 
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12. A method of making a rodent comprising:  

modifying the genome of a rodent so that it comprises a humanized Lag-3 gene at 

an endogenous Lag-3 locus which humanized gene is operably linked to a rodent Lag-3 

promoter, thereby making said rodent, wherein said rodent expresses a humanized Lag-3 

polypeptide from said humanized Lag-3 gene, which humanized Lag-3 polypeptide 

comprises: an extracellular portion containing the first two N-terminal Ig-like domains of 

a human LAG-3 polypeptide and the last two Ig-like domains of an endogenous Lag-3 

polypeptide; the transmembrane domain of the endogenous Lag-3 polypeptide; and the 

intracellular domain of the endogenous Lag-3 polypeptide; and wherein said rodent is a 

mouse or a rat. 

 

13. A method of making a rodent comprising:  

modifying the genome of a rodent so that it comprises a humanized Lag-3 gene at 

an endogenous Lag-3 locus which humanized gene is operably linked to a rodent Lag-3 

promoter, thereby making said rodent, wherein said rodent expresses a humanized Lag-3 

polypeptide from said humanized Lag-3 gene, which humanized Lag-3 polypeptide 

comprises: the first two N-terminal Ig-like domains of a human LAG-3 polypeptide; and 

wherein the humanized Lag-3 gene comprises endogenous Lag-3 exons 1, 5, 6, 7 and 8; 

and wherein said rodent is a mouse or a rat. 

 

14. The method of claim 12 or claim 13, wherein the rodent Lag-3 promoter is an 

endogenous rodent Lag-3 promoter. 

 

15. The method of any one of claims 12-14, wherein the method comprises: 

 a) integrating a genomic fragment into an endogenous Lag-3 gene in a rodent ES 

cell, said genomic fragment comprising a nucleotide sequence that encodes the first two 

N-terminal Ig-like domains of said human LAG-3 polypeptide, thereby obtaining a 

genetically modified rodent embryonic stem cell; and, 

b) creating a rodent using the genetically modified rodent ES cell of (a). 

 

16. The method of any one of claims 12-15, wherein:  
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(a) the humanized Lag-3 gene comprises exons 2-4 of a human LAG-3 gene; or the 

humanized Lag-3 gene encodes at least amino acids 29-260 of said human LAG-3 

polypeptide; and/or 

(b) the method further comprises modifying the genome of the rodent so that it 

comprises a humanized Pdcd1 gene that encodes a humanized PD-1 polypeptide 

comprising an extracellular portion of a human PD-1 polypeptide and an intracellular 

portion of an endogenous PD-1 polypeptide. 

 

17. A method of assessing the anti-tumor efficacy or the pharmacokinetic properties of 

a drug targeting human LAG-3, the method comprising the steps of: 

 administering the drug to a rodent of any one of claims 1-6; and 

 performing an assay to determine one or more anti-tumor properties of the drug 

targeting human LAG-3, wherein optionally:  

(a) the drug targeting human LAG-3 is an anti-Lag-3 antibody; and/or 

(b) the drug targeting human LAG-3 is administered to the rodent intravenously, 

intraperitoneally, or subcutaneously. 


