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encodes an activity that complements or rescues the lost or reduced ADAM6 activity (or 

homolog or ortholog activity), and the non-human animals further comprise modifications that 

enable them to express human immunoglobulin heavy chain variable regions that are cognate 

with human immunoglobulin λ light chain variable regions. In various aspects, the human 

immunoglobulin  light chain variable regions are expressed fused to  or  constant regions. 

[0006a] In one aspect, the present invention provides a non-human animal whose 

genome comprises: 

(a) an insertion of one or more human V gene segments and one or more human J 

gene segments upstream of a non-human immunoglobulin light chain constant region gene,  

(b) an insertion of one or more human VH gene segments, one or more human DH 

gene segments and one or more human JH gene segments upstream of a non-human 

immunoglobulin heavy chain constant region gene, and  

(c) an ectopic nucleic acid sequence that encodes an ADAM6 protein or a functional 

fragment thereof, wherein the ADAM6 protein or functional fragment thereof is expressed 

from the ectopic nucleic acid sequence.   

[0006b] In a further aspect, the present invention provides a genetically modified non-

human animal whose genome comprises  

 (a) one or more unrearranged human V gene segments and one or more 

unrearranged human J gene segments at an endogenous immunoglobulin light chain locus 

of the non-human animal,  

(b) one or more human VH gene segments, one more human DH gene segments, and 

one or more human JH gene segments at an endogenous immunoglobulin heavy chain locus 

of the non-human animal, and 

(c) an ectopic nucleic acid sequence that encodes an ADAM6 protein or a functional 

fragment thereof, wherein the non-human animal is capable of expressing the ADAM6 protein 

or functional fragment thereof.   

[0007] In various aspects, the sequence that encodes ADAM6 activity is contiguous with 

a human immunoglobulin sequence.  In various aspects, the sequence that encodes ADAM6 

activity is contiguous with a non-human immunoglobulin sequence.  In various aspects, the 

sequence is present on the same chromosome as the endogenous non-human 

immunoglobulin heavy chain locus of the non-human animal.  In various aspects, the 

sequence is present on a different chromosome than the immunoglobulin heavy chain locus 

of the non-human animal. 
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[0008] Genetically modified non-human animals are described that comprise a 

modification that maintains activity of an ADAM6 gene or homolog or ortholog thereof, 

wherein the modification includes insertion of one or more human immunoglobulin heavy 

chain gene segments upstream of a non-human immunoglobulin heavy chain constant 

region, and the non-human animals further comprise modifications that enable them to 

express human immunoglobulin  light chain variable regions cognate with human 

immunoglobulin heavy chain variable regions.  In various aspects, the human immunoglobulin 

λ light chain variable regions are expressed fused to  or  constant regions. 

[0009] In various aspects, the insertion of one or more human immunoglobulin heavy 

chain gene segments is performed 3' or downstream of the ADAM6 gene of the non-human 

animal.  In various aspects, the insertion of one or more human immunoglobulin heavy chain 

gene segments is performed in a manner such that the ADAM6 gene(s) of the non-human 

animal are not disrupted, deleted and/or functionally silenced such that the ADAM6 activity of 

the non-human animal is at the same or comparable level as in a non-human animal that 

does not contain such an insertion.  Exemplary disruptions, deletions and/or functionally 

silencing modifications include any modifications that result in a reduction, elimination and/or 

loss of activity of the ADAM6 protein(s) encoded by the ADAM6 gene(s) of the non-human 

animal. 

[0010] In one aspect, nucleic acid constructs, cells, embryos, mice, and methods are 

provided for making mice that comprise a modification that results in a nonfunctional 

endogenous mouse ADAM6 protein or ADAM6 gene (e.g., a knockout of or a deletion in an 

endogenous ADAM6 gene), wherein the mice comprise a nucleic acid sequence that encodes 

an ADAM6 protein or ortholog or homolog or fragment thereof that is functional in a male 

mouse. 

[0011] In one aspect, nucleic acid constructs, cells, embryos, mice, and methods are 

provided for making mice that comprise a modification of an endogenous mouse 

immunoglobulin locus, wherein the mice comprise an ADAM6 protein or ortholog or homolog 

or  
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A non-human animal whose genome comprises: 

(a) an insertion of one or more human V gene segments and one or more human J 

gene segments upstream of a non-human immunoglobulin light chain constant region gene,  

(b) an insertion of one or more human VH gene segments, one or more human DH 

gene segments and one or more human JH gene segments upstream of a non-human 

immunoglobulin heavy chain constant region gene, and  

(c) an ectopic nucleic acid sequence that encodes an ADAM6 protein or a functional 

fragment thereof, wherein the ADAM6 protein or functional fragment thereof is expressed 

from the ectopic nucleic acid sequence.   

 

2. The non-human animal of claim 1, wherein the non-human animal is a rodent.   

 

3. The non-human animal of claim 1 or 2, wherein the non-human immunoglobulin heavy 

chain constant region gene is a rodent immunoglobulin heavy chain constant region gene 

and/or the non-human immunoglobulin light chain constant region gene is a rodent 

immunoglobulin light chain constant region gene. 

 

4. The non-human animal of claim 3, wherein the rodent immunoglobulin light chain 

constant region gene is a mouse C region gene, a rat C region gene, a mouse C region 

gene, or a rat C region gene.   

 

5. The non-human animal of any one of claims 1-4, wherein the non-human animal 

comprises 12 to 40 human V gene segments. 

 

6. The non-human animal of claim 5, wherein the non-human animal comprises  

(i) 12 human V gene segments,   

(ii) 28 human V gene segments, or   

(iii) 40 human V gene segments.   

 

7. The non-human animal of any one of claims 1-6, wherein the one or more human J 

gene segments are selected from J1, J2, J3, J7 and a combination thereof. 

 

8. The non-human animal of any one of claims 1-7, wherein the non-human animal 

comprises at least four human J gene segments. 
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9. The non-human animal of claim 8, wherein the at least four human J gene segments 

comprise at least J1, J2, J3 and J7. 

 

10. The non-human animal of any one of claims 1-9, wherein the ADAM6 protein or 

functional fragment thereof is a rodent ADAM6 protein or functional fragment thereof.   

 

11. The non-human animal of any one of claims 1-10, wherein the ectopic nucleic acid 

sequence is present at the same location as compared to a wild-type type non-human 

ADAM6 locus.   

 

12. The non-human animal of any one of claims 1-11, wherein the ectopic nucleic acid 

sequence is present between immunoglobulin gene segments.   

 

13. The non-human animal of claim 12, wherein the immunoglobulin gene segments are 

heavy chain immunoglobulin gene segments.   

 

14. The non-human animal of claim 13, wherein the heavy chain immunoglobulin gene 

segments are human heavy chain immunoglobulin gene segments.   

 

15. The non-human animal of claim 13, wherein the heavy chain immunoglobulin gene 

segments are endogenous heavy chain immunoglobulin gene segments of the non-human 

animal. 

 

16. The non-human animal of any one of claims 1-15, wherein the non-human animal 

lacks an endogenous VL gene segment and/or an endogenous JL gene segment at an 

endogenous immunoglobulin light chain locus.   

 

17. The non-human animal of any one of claims 1-15, wherein the non-human animal 

comprises endogenous VL gene segments and/or endogenous JL gene segments that are 

incapable of rearranging to form an immunoglobulin light chain variable domain in the non-

human animal.   

 

18. The non-human animal of any one of claims 1-17, wherein all or substantially all 

endogenous V gene segments and endogenous J gene segments are replaced with one or 

more human V gene segments and one or more human J gene segments.   
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19. The non-human animal of any one of claims 1-18, wherein all or substantially all 

endogenous V gene segments and endogenous J gene segments are replaced with one or 

more human V gene segments and one or more J gene segments.   

 

20. The non-human animal of any one of claims 1-19, wherein all or substantially all 

endogenous  VL gene segments and endogenous JL gene segments are intact in the non-

human animal, and the non-human animal comprises one or more human V gene segments 

and one or more human J gene segments inserted between endogenous VL gene segments 

and/or endogenous JL gene segments and an endogenous immunoglobulin light chain 

constant region gene.   

 

21. The non-human animal of claim 20, wherein the intact endogenous VL gene segments 

and endogenous JL gene segments are rendered incapable of rearranging to form a light 

chain variable domain of an antibody in the non-human animal.   

 

22. The non-human animal of any one of claims 1-21, wherein the non-human animal 

further comprises a human V-J intergenic region from a human immunoglobulin  light 

chain locus, wherein the human V-J intergenic region is contiguous with the one or more 

human V gene segments and/or one or more human J gene segments.   

 

23. The non-human animal of claim 22, wherein the human Vκ-Jκ intergenic region is 

placed between a human V gene segment and a human J gene segment.   

 

24. The non-human animal of any one of claims 1-23, wherein the ectopic nucleic acid 

sequence is ectopic in that it is inserted or extra chromosomal. 

 

25. The non-human animal of any one of claims 1-24, wherein the ectopic nucleic acid 

sequence encodes ADAM6a protein and/or ADAM6b protein. 

 

26. A cell or tissue derived from the non-human animal of any one of claims 1-25. 

 

27. Use of the cell or tissue of claim 26 to make an antigen binding protein. 

 

28. Use of the cell or tissue of claim 26 to make a hybridoma or quadroma.  

 

29. Use according to claim 27 or 28, wherein the cell is a B cell. 
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30. Use according to claim 27 or 28, wherein the tissue is derived from spleen, bone 

marrow or lymph node of the non-human animal. 

 

31. Use of the cell or tissue of claim 26 to make a fully human antibody. 

 

32. Use of the cell or tissue of claim 26 to make a human immunoglobulin  variable 

domain and/or a human immunoglobulin heavy chain variable domain. 

 

33. Use according to any one of claims 27-32, wherein the cell or tissue is a derived from 

a mouse. 

 

34. A method for making a human immunoglobulin light chain of a fully human antibody 

that binds to an antigen of interest is provided, wherein the method comprises  

(a) exposing a non-human animal according to any one of claims 1-25 to an antigen of 

interest,  

(b) isolating one or more B lymphocytes of the non-human animal, wherein the one or 

more B lymphocytes express an antibody that binds the antigen of interest and wherein the 

expressed antibody includes an immunoglobulin light chain comprising a human 

immunoglobulin λ light chain variable domain and non-human immunoglobulin light chain 

constant domain,   

(c) identifying a nucleic acid sequence that encodes the human immunoglobulin λ light 

chain variable domain of the expressed antibody, and  

(d) employing the nucleic acid sequence of (c) with a human immunoglobulin light 

chain constant region gene to make a human immunoglobulin light chain of a fully human 

antibody that binds the antigen of interest. 

 

35. The method of claim 34, wherein the non-human light chain constant domain is 

encoded by a mouse C gene or a mouse C gene. 

 

36. The method of claim 34 or 35, wherein the expressed antibody comprises an 

immunoglobulin heavy chain comprising a human immunoglobulin heavy chain variable 

domain and a non-human immunoglobulin heavy chain constant domain. 

 

37. The method according to any one of claims 34-36, wherein the non-human animal is a 

mouse. 
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38. A genetically modified non-human animal whose genome comprises  

 (a) one or more unrearranged human V gene segments and one or more 

unrearranged human J gene segments at an endogenous immunoglobulin light chain locus 

of the non-human animal,  

(b) one or more human VH gene segments, one more human DH gene segments, and 

one or more human JH gene segments at an endogenous immunoglobulin heavy chain locus 

of the non-human animal, and 

(c) an ectopic nucleic acid sequence that encodes an ADAM6 protein or a functional 

fragment thereof, wherein the non-human animal is capable of expressing the ADAM6 protein 

or functional fragment thereof.   

 

39. The non-human animal of claim 38, wherein the non-human animal expresses 

antibodies containing two immunoglobulin heavy chains that each comprise a human 

immunoglobulin heavy chain variable domain and a non-human immunoglobulin heavy chain 

constant domain and two immunoglobulin light chains that each comprise a human 

immunoglobulin λ light chain variable domain and a non-human immunoglobulin light chain 

constant domain. 

 

40. The non-human animal of claim 38 or 39, wherein the non-human light chain constant 

domain of each immunoglobulin light chain is a C domain or a C domain. 

 

41. The non-human animal of any one of claims 38-40, wherein the ectopic nucleic acid 

sequence is in the germline of the mouse. 

 

42. The non-human animal of any one of claims 38-41, wherein the endogenous 

immunoglobulin light chain locus of the non-human animal is an immunoglobulin  light chain 

locus. 

 

43. The non-human animal of any one of claims 38-41, wherein the endogenous 

immunoglobulin light chain locus of the non-human animal is an immunoglobulin  light chain 

locus.   

 

44. The non-human animal of any one of claims 38-43, wherein the non-human animal 

lacks an endogenous VL gene segment and/or an endogenous JL gene segment at the 

endogenous immunoglobulin light chain locus. 
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45. The non-human animal of claim 44, wherein the endogenous VL gene segment and/or 

the endogenous JL gene segment are an endogenous V gene segment and/or an 

endogenous J gene segment. 

 

46. The non-human animal of claim 44, wherein the endogenous VL gene segment and/or 

the endogenous JL gene segment are an endogenous V gene segment and/or an 

endogenous J gene segment. 

 

47. The non-human animal of any one of claims 38-46, wherein the endogenous VL gene 

segments and endogenous JL gene segments of the non-human animal are replaced by the 

one or more unrearranged human V and the one or more unrearranged human J gene 

segments. 

 

48. The non-human animal of claim 47, wherein the endogenous VL gene segments and 

the endogenous JL gene segments are endogenous V gene segments and endogenous Jκ 

gene segments. 

 

49. The non-human animal of claim 47, wherein the endogenous VL gene segments and 

endogenous JL gene segments are endogenous V gene segments and endogenous Jλ gene 

segments. 

 

50. The non-human animal of any one of claims 38-49, wherein the one or more human 

V gene segments are from a fragment of cluster A of the human immunoglobulin  light 

chain locus.   

 

51. The non-human animal of claim 50, wherein the fragment of cluster A extends from 

human V3-27 through human V3-1. 

 

52. The non-human animal of claim 50, wherein the fragment of cluster A extends from 

human V3-12 through human J1. 

 

53. The non-human animal of any one of claims 38-49, wherein the one or more human 

V gene segments are from a fragment of cluster B of the human immunoglobulin  light 

chain locus. 
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54. The non-human animal of claim 53, wherein the fragment of cluster B extends from 

human V5-52 through human V1-40. 

 

55. The non-human animal of any one of claims 38-49, wherein the one or more human 

V gene segments are from a fragment of cluster A and from a fragment of cluster B of the 

human immunoglobulin  light chain locus. 

 

56. The non-human animal of any one of claims 38-55, wherein the non-human animal 

comprises (i) at least 12 human V gene segments, (ii) at least 28 human V gene segments, 

or (iii) at least 40 human V gene segments.   

 

57. The non-human animal of any one of claims 38-56, wherein the one or more 

unrearranged human J gene segments are selected from the group consisting of J1, J2, 

J3, J7, and a combination thereof.   

 

58. The non-human animal of any one of claims 38-57, wherein the non-human animal is 

a rodent. 

 

59. The non-human animal of claim 58, wherein the rodent is a mouse or a rat. 

 

60. Use of the non-human animal of any one of claims 38-59 to make an antigen-binding 

protein. 

 

61. Use according to claim 60, wherein the antigen-binding protein is human.   

 

62. Use according to claim 60 or 61, wherein antigen-binding protein is an antibody.   

 

63. A cell or tissue derived from a non-human animal according to any one of claims 

38-59. 

 

64. The cell or tissue according to claim 63, wherein the tissue is derived from a spleen, 

bone marrow or a lymph node. 

 

65. The cell or tissue according to claim 63, wherein the cell is a B cell. 
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66. The cell or tissue according to claim 63, wherein the cell is an embryonic stem (ES) 

cell.   

 

67. The cell or tissue according to claim 63, wherein the cell a germ cell.   

 

68. The non-human animal according to claim 1, or the genetically modified non-human 

animal according to claim 38, substantially as herein described with reference to any of the 

Examples and/or Figures. 
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