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What is claimed is:

1. A non-human animal comprising in its germline genome an immunoglobulin heavy £hain
locus that comprises a rearranged human immunoglobulin heavy chain variable regi

nucleotide sequence.

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

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

4. The non-human animal of claim 3, wherein the rodent is selected ffom the group

consisting of a mouse, a rat, and a hamster.

5. The non-human animal of claim 1, wherein the non-human ghimal is homozygous for the

rearranged human immunoglobulin heavy chain variable region nucleotide sequence.

6. The non-human animal of claim 1, wherein the rearraggged human immunoglobulin heavy
chain variable region nucleotide sequence is operably liftked to a non-human heavy chain

constant region gene sequence.

7. The non-human animal of claim 6, wherein tfe non-human heavy chain constant region

gene sequence encodes an Fc.

8. The non-human animal of claim 7, whgrein the non-human heavy chain constant region

gene sequence is a mouse or a rat heayy chain constant region gene sequence.

9. The non-human animal of claimy1, wherein the non-human animal is a rodent, and the

rearranged human immunoglobulji heavy chain variable region nucleotide sequence is

operably linked to a human heghy chain constant region gene sequence.

10. The non-human animat of any one of claims 6 to 9, wherein the heavy chain constant
region gene sequence ig/selected from a Cy1, a hinge, a Cp2, a C3, and a combination

thereof.

11. The non-hu

chain variable région nucleotide sequence is derived from a human heavy chain Vy gene

n animal of claim 1, wherein the rearranged human immunoglobulin heavy

segment, a Wiman heavy chain D gene segment, and a human heavy chain J,; gene segment.

12. Thefon-human animal of claim 11, wherein the rearranged human immunoglobulin
heavy€hain variable region nucleotide sequence is derived from a human germline heavy
chgi

ain Jy segment.

Vy segment, a human germline heavy chain D segment, and a human germline heavy
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13. The non-human animal of claim 1, wherein the rearranged human immunoglobulin hegty

chain variable region nucleotide sequence encodes the sequence of human V,;;3-23/GY/4.4-4.

14. The non-human animal of claim 1, wherein substantially all endogenous functionyal Vy, D,
and Jy gene segments are deleted from the immunoglobulin heavy chain locus of the non-

human animal or rendered non-functional.

15. The non-human animal of claim 1, wherein the non-human animal comprises a
modification that deletes or renders non-functional endogenous functiongt'Vy, D, and Jy gene
segments; and the non-human animal comprises the rearranged humgh immunoglobulin
heavy chain variable region nucleotide sequence, wherein the rearrdanged human

immunoglobulin heavy chain variable region nucleotide sequencg is present ectopically.

16. The non-human animal of claim 1, wherein an immunog)obulin heavy chain variable
domain encoded by the rearranged heavy chain variable rggion nucleotide sequence is not

immunogenic to the non-human animal.

17. The non-human animal of claim 1, wherein the fion-human animal comprises an Adam6a

gene, an Adam6b gene, or both.

18. The non-human animal of claim 1, wheredh the non-human animal further comprises a
nucleotide sequence encoding an unrearrgfiged human immunoglobulin light chain V gene

segment (V) and an unrearranged human immunoglobulin light chain J gene segment (J.).

19. The non-human animal of claimy18, wherein the nucleotide sequence encoding the
unrearranged light chain V gene s&gment (V) and the unrearranged light chain (J.) gene

segment is operably linked to ah immunoglobulin light chain constant region gene sequence.

20. The non-human animaf of claim 19, wherein the light chain constant region gene

sequence is selected frgm a rodent and a human constant region gene sequence.

21. The non-human/animal of claim 20, wherein the rodent is selected from a mouse, a rat,

and a hamster.

22. The non-fuman animal of claim 18, wherein the unrearranged human immunoglobulin
light chain (¥ ) gene segment and the unrearranged human immunoglobulin (J,) gene
segment/are operably linked, at an endogenous rodent locus, to a rodent immunoglobulin

constaht region gene sequence.

23/ The non-human animal of claim 1, wherein the immunoglobulin heavy chain locus

omprises a plurality of copies of the rearranged human immunoglobulin heavy chain variable
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region nucleotide sequence.

24. A non-human immunoglobulin heavy chain locus in a genome of a non-human gerp cell
comprising a rearranged human immunoglobulin heavy chain variable region nucleotifie
sequence operably linked to a heavy chain constant region gene sequence, wherefn the
constant region gene sequence comprises a non-human sequence, a human sgquence, or a

combination thereof.

25. The immunoglobulin heavy chain locus of claim 24, wherein the rearanged human
immunoglobulin heavy chain variable region nucleotide sequence is opferably linked to an

endogenous non-human immunoglobulin constant region gene seqgudence.

26. The immunoglobulin heavy chain locus of claim 25, whereigf the endogenous non-human
immunoglobulin constant region gene sequence is a mouse ¢f a rat heavy chain constant

region gene sequence.
27. A method of making a non-human animal, the meghod comprising:

(a) modifying a genome of a non-human ghimal to delete or render non-functional
endogenous functional immunoglob(lin heavy chain Vy, D, and Ji gene

segments; and

(b) placing in the genome a rearranged human immunoglobulin heavy chain variable

region nucleotide sequen

28. The method of claim 27, wheregin the rearranged human immunoglobulin heavy chain
variable region nucleotide sequerice is operably linked to a non-human immunoglobulin heavy

chain constant region gene sequence.

29. The method of claim 28, wherein the non-human immunoglobulin heavy chain constant
region gene sequence ig a mouse or rat immunoglobulin heavy chain constant region gene

sequence.

30. The methodAf claim 27, wherein the rearranged human immunoglobulin heavy chain
variable regiorynucleotide sequence is placed at an endogenous immunoglobulin heavy chain

locus in thefgenome.

31. Th¢’method of claim 27, wherein the rearranged human immunoglobulin heavy chain

variafgfle region nucleotide sequence is present in a germline genome of the non-human
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32. The method of claim 27, wherein the rearranged human immunoglobulin heavy chain

variable region nucleotide sequence is present at an ectopic locus in the genome.

33. The method of claim 27, wherein the non-human animal comprises a plurality ofopies of

the rearranged human immunoglobulin heavy chain variable region nucleotide segience.

34. The method of claim 27, wherein the non-human animal comprises an Addam6a gene, an

Adam6b gene or both.

35. The method of claim 27, wherein the non-human animal is a rodent/Selected from the

group consisting of a mouse, a rat, or a hamster.

36. A non-human animal that is heterozygous for the immunoglofulin heavy chain locus of
claim 24, wherein the non-human animal expresses the rearranpged human immunoglobulin
heavy chain variable region nucleotide sequence predomingntly from the immunoglobulin

heavy chain locus.

37. A non-human animal comprising a genetically mgdified immunoglobulin locus comprising:

(a) arearranged human immunoglobulin hegvy chain variable region nucleotide

sequence that is operably linked to a light£hain constant region gene sequence; and

(b) an unrearranged human immunogtobulin light chain variable region nucleotide

sequence that is operably linked to 4 heavy chain constant region gene sequence.
38. The non-human animal of claim 37, wherein the non-human animal is a mammal.

39. The non-human animal of cladm 38, wherein the mammal is selected from the group

consisting of a mouse, a rat, and a hamster.

40. The non-human animgf of claim 37, wherein the rearranged human immunoglobulin
heavy chain variable regibn nucleotide sequence is operably linked to a k light chain constant

region gene sequencg’

41. The non-hu

heavy chain vapfable region nucleotide sequence is operably linked to a A light chain constant

n animal of ¢laim 37, wherein the rearranged human immunoglobulin

region gene gequence.

42. Thesfon-human animal of claim 37, wherein the light chain constant region gene

sequeyice is a mouse or a rat light chain constant region gene sequence.

/ The non-human animal of claim 37, wherein the light chain constant region gene

equence is a human light chain constant region gene sequence.
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44. The non-human animal of claim 37, wherein the heavy chain constant region gene

sequence is a mouse or a rat heavy chain constant region gene sequence.

45. The non-human animal of claim 37, wherein the heavy chain constant region gefde

sequence is a human heavy chain constant region gene sequence.

46. The non-human animal of any one of claims 44 or 45, wherein the heavy ghain constant
region gene sequence encodes a sequence selected from a CH1, a hinge, @ CH2, a CH3, and

a combination thereof.

47. The non-human animal of claim 37, wherein the unrearranged hyman immunoglobulin
light chain variable region nucleotide sequence comprises a humat K light chain variable

domain gene sequence.

48. The non-human animal of claim 37, wherein the unrearpanged human immunoglobulin
light chain variable region nucleotide sequence comprisgé a human A light chain variable

domain gene sequence.

49. The non-human animal of claim 37, wherein th& rearranged human immunoglobulin
heavy chain variable region nucleotide sequencgis derived from a human heavy chain Vy
gene segment, a human heavy chain D gene Segment, and a human heavy chain Jy gene

segment.

50. The non-human animal of claim 49] wherein the rearranged human immunoglobulin
heavy chain variable region nucleotide sequence is derived from a human germline heavy
chain Vy segment, a human germjine heavy chain D segment, and a human germline heavy

chain Jy segment.

51. The non-human animaft of claim 49, wherein the human V,, gene segment is selected
from the group consisting of Vy1-2, Vy1-3, Vy1-8, Vy1-18, Vy1-24, Vy1-45, Vy1-46, Vu1-58,
Vu1-69, Viu2-5, Vi2-28, Viu2-70, Viu3-7, Vu3-9, Viu3-11, Vu3-13, Vi3-15, Vi3-16, Viu3-20, Vi3-
21, Vu3-23, Vu3-3(/ Vi3-30-3, Vy 3-30-5, V3-33, Vi3-35, V3-38, Viu3-43, Vi413-48, V,3-49,
Vu3-53, Viu3-64 N 3-66, Vi3-72, Vy3-73, Vu3-74, Vud-4, Vi4-28, Vi4-30-1, V4-30-2, Vi4-30-
4, V4-31, V A-34, Vi 4-39, V,4-59, Vi 4-61, Vi5-51, Vi 6-1, V7-4-1, V,7-81, and a

polymorphj€ variant thereof.

52. The non-human animal of claim 49, wherein the human D gene segment is selected from
the group consisting of D1-1, D1-7, D1-14, D1-20, D1-26, D2-2, D2-8, D2-15, D2-21, D3-3,
-9, D3-10, D3-16, D3-22, D4-4, D4-11, D4-17, D4-23, D5-12, D5-5, D5-18, D5-24, D6-6,
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D6-13, D6-19, D6-25, D7-27, and a polymorphic variant thereof.

53. The non-human animal of claim 49, wherein the human Jy gene segment is selected from

the group consisting of Jy1, Ju2, Ju3, Jud, Jub, Ju6, and a polymorphic variant thereof/

54. The non-human animal of claim 37, wherein the rearranged human immunoglobulin
heavy chain variable region nucleotide sequence encodes the sequence of hupan Vy3-
23/GY/Ju4-4 (SEQ ID NO: 137).

55. The non-human animal of claim 37, wherein the genetically modifigd immunoglobulin

locus is present in the germline of the non-human animal.

56. The non-human animal of claim 37, wherein substantially all éndogenous functional Vy,
D, and Jy gene segments are deleted from the immunoglobulir/heavy chain locus of the non-

human animal or rendered non-functional.

57. The non-human animal of claim 37, wherein the nop*human animal comprises a
modification that deletes or renders non-functional endogenous functional Vy, D, and Jy gene
segments; and the non-human animal comprises the rearranged human immunoglobulin
heavy chain variable region nucleotide sequencg that is operably linked to the light chain
constant region gene sequence, wherein the fearranged human immunoglobulin heavy chain

variable region nucleotide sequence is prgsent at an ectopic locus in the genome.

58. The non-human animal of claim 37, wherein the non-human animal comprises an

Adam6a gene, an Adam6b gene or goth.

59. The non-human animal of ¢laim 37, wherein a heavy chain variable domain encoded by
the rearranged human immungglobulin heavy chain variable region nucleotide sequence is

not immunogenic to the nog-human animal.

60. The non-human apfmal of claim 37, wherein the genetically modified immunoglobulin
locus comprises a pldrality of copies of the rearranged human immunoglobulin heavy chain
variable region nycleotide sequence that is operably linked to the light chain constant region

gene sequence/
61. An imrAunoglobulin locus in a germline genome of a non-human animal comprising:

(1ya rearranged human immunoglobulin heavy chain variable region nucleotide

equence that is operably linked to a light chain constant region gene sequence, and

(2) an unrearranged human immunoglobulin light chain variable region nucleotide
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sequence that is operably linked to a heavy chain constant region gene sequence.

62. The genetically modified immunoglobulin locus of claim 61, wherein the light chain

constant region gene sequence is a K light chain constant region gene sequence.

63. The genetically modified immunoglobulin locus of claim 61, wherein the light/£hain

constant region gene sequence is a A light chain constant region gene sequenge.

64. The genetically modified immunoglobulin locus of claim 61, wherein th€ light chain

constant region gene sequence is a mouse or rat light chain constant region gene sequence.

65. A method of making a non-human animal that comprises a modified immunoglobulin

locus, the method comprising:
(a) modifying a genome of a non-human animal to delet¢’or render non-functional:

(i) endogenous functional immunoglobulin heavy chain V, D, and J gene

segments, and

(i) endogenous functional immunoglob(lin light chain V and J gene segments;

and
(b) placing in the genome:

(i) arearranged human immygnoglobulin heavy chain variable region nucleotide
sequence that is operably inked to a light chain constant region gene sequence,

and

(i) an unrearranged’human immunoglobulin light chain variable region
nucleotide sequenice that is operably linked to a heavy chain constant region

gene sequencg.

66. The method of claigh 65, wherein the unrearranged human immunoglobulin light chain

variable region nucledtide sequence encodes a «k light chain variable domain.

67. The method 6f claim 65, wherein the unrearranged human immunoglobulin light chain

variable regiorynucleotide sequence encodes a A light chain variable domain.

68. The méthod of claim 65, wherein the heavy chain constant region gene sequence is a

non-huran immunoglobulin heavy chain constant region gene sequence.

69. N'he method according to claim 68, wherein the non-human immunoglobulin heavy chain

cghstant region gene sequence is a mouse or a rat heavy chain constant region gene
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sequence.

70. The method of claim 68 or 69, wherein the heavy chain constant region gene sequgnce

encodes a sequence selected from a CH1, a hinge, a CH2, a CH3, and a combinatioA thereof.

71. The method of claim 65, wherein the non-human animal is a rodent selecte

group consisting of a mouse, a rat, or a hamster.

72. The method of claim 65, wherein the modified immunoglobulin locus ig’present in a

germline genome of the non-human animal.

73. The method of claim 65, wherein the non-human animal compriges an Adam6a gene, an

Adam6b gene or both.

74. A non-human animal comprising a modified immunoglobidin heavy chain locus that
comprises a rearranged human immunoglobulin heavy chain ¥ariable region nucleotide
sequence comprising a heavy chain V segment (V) sequehce that is operably linked, via a
spacer, to a heavy chain J segment (Ji) sequence, whefein the spacer comprises at least one

amino acid residue.

75. The non-human animal of claim 74, wherejfi the non-human animal is a rodent.

76. The non-human animal of claim 75, whérein the rodent is selected from the group

consisting of a mouse, a rat, and a hamstey.

77. The non-human animal of claim 74, wherein the rearranged human immunoglobulin
heavy chain variable region nucleotide sequence is operably linked to a non-human heavy chain

constant region gene sequence.

78. The non-human animal/©f claim 77, wherein the non-human heavy chain constant region

gene sequence is a mouse/4r a rat constant region gene sequence.

79. The non-human gnimal of claim 74, wherein the rearranged human immunoglobulin
heavy chain variable fegion nucleotide sequence is operably linked to a human heavy chain

constant region gehe sequence.

80. The nopfhuman animal of any one of claims 77 to 79, wherein the heavy chain constant
region geng/sequence encodes a sequence selected from a Cy1, a hinge, a C2, a C3, and a

combinajfon thereof.

81.

derived from a human Vy, gene segment and a human J, gene segment.

The non-human animal of claim 74, wherein the Vy sequence and the Jy sequence are
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82. The non-human animal of claim 81, wherein the human Vy gene segment is selected
from the group consisting of Vy1-2, Vy1-3, Vy1-8, Vy1-18, Vy1-24, Vy1-45, Vy1-46, V1-58/Vy1-
69, Vy2-5, Vy2-26, Vy2-70, Vy3-7, Vu3-9, Vi3-11, Vi3-13, Vu3-15, V33-16, V33-20, V321, Vi3-
23, Vu3-30, Vi3-30-3, Vi 3-30-5, Vu3-33, Vu3-35, Viu3-38, Viu3-43, Viu3-48, Viu3-49, VA43-53,
Vy3-64, V33-66, Vy3-72, Vy3-73, Vy3-74, Vy4-4, V4-28, Vi4-30-1, Vd4-30-2, VudB80-4, Vd-31,
Vu4-34, Vi4-39, Vid-59, Vid4-61, Vii5-51, Vi6-1, V7-4-1, V,17-81, and a polymofphic variant
thereof.

83. The non-human animal of claim 81, wherein the human Vy gene sggment is V3-23 or a

polymorphic variant thereof.

84. The non-human animal of claim 74, wherein the spacer encgdes a sequence derived

from a human D gene segment.

85. The non-human animal of claim 84, wherein the humah D gene segment is selected from
the group consisting of D1-1, D1-7, D1-14, D1-20, D1-26,/02-2, D2-8, D2-15, D2-21, D3-3, D3-
9, D3-10, D3-16, D3-22, D4-4, D4-11, D4-17, D4-23, Db-12, D5-5, D5-18, D5-24, D6-6, D6-13,

D6-19, D6-25, D7-27, and a polymorphic variant therfeof.

86. The non-human animal according to clainy' 84, wherein the spacer encodes the sequence

of D4-4 or a polymorphic variant thereof.

87. The non-human animal of claim 81/wherein the human J, gene segment is selected from

the group consisting of Ju1, Ju2, Ju3, 4, Jub, Ju6, and a polymorphic variant thereof.

88. The non-human animal of clgm 81, wherein the human J, segment is Jy4-4 or a

polymorphic variant thereof.

89. The non-human animgf of claim 74, wherein the rearranged immunoglobulin heavy chain
variable region nucleotide Sdequence encodes the sequence of human V3-23/GY/J4-4 (SEQ
ID NO: 137).

90. The non-hu

D, and Jy gene sggments are deleted from the immunoglobulin heavy chain variable locus of

n animal of claim 74, wherein substantially all endogenous functional Vy,

the non-humay animal or rendered non-functional.

in variable region nucleotide sequence at an ectopic locus of its genome.
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92. The non-human animal of claim 74, wherein a heavy chain variable domain encoded
the rearranged human immunoglobulin heavy chain variable region nucleotide sequence i

immunogenic to the non-human animal.

93. The non-human animal of claim 74, wherein the non-human animal compriseg an

Adam6a gene, an Adam6b gene, or both.

94. Animmunoglobulin heavy chain locus in a germline genome of a non-himan animal,
comprising a rearranged human immunoglobulin heavy chain variable regigh nucleotide
sequence comprising a heavy chain variable gene segment (V) that is gperably linked, via a
spacer, to a heavy chain J gene segment (J,), wherein the spacer engodes at least one amino

acid residue.

95. The immunoglobulin heavy chain locus of claim 94, wheygin the rearranged human

immunoglobulin heavy chain variable region nucleotide sequénce is operably linked to a non-

human heavy chain constant region gene sequence.

96. The immunoglobulin heavy chain locus of clainy95, wherein the non-human heavy chain
constant region gene sequence is a mouse or a rajheavy chain constant region gene

sequence.

97. The immunoglobulin heavy chain locyg of claim 94, wherein the immunoglobulin locus
comprises a plurality of copies of the rearpdnged heavy chain variable region nucleotide

sequence.

98. A method of making a non-hdman animal comprising a modified immunoglobulin heavy

chain locus, the method comprisjng:

(a) modifying a gendme of a non-human animal to delete or render non-functional
endogenous fanctional immunoglobulin heavy chain Vy, D, and Jy gene segments;

and

(b) placing/in the genome a rearranged human immunoglobulin heavy chain variable
regigh nucleotide sequence comprising a heavy chain variable gene segment (Vy)
t is operably linked, via a spacer, to a heavy chain J gene segment (Jy),

wherein the spacer comprises at least one amino acid residue.

99. The method of claim 98, wherein the rearranged human immunoglobulin heavy chain
tide sequence is operably linked to a non-human immunoglobulin heavy chain constant

region gene sequence.
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100. The method of claim 99, wherein the non-human immunoglobulin heavy chain consta
region gene sequence is a mouse or a rat heavy chain constant region gene sequence.
101. The method of claim 98, wherein the rearranged human immunoglobulin heavy ghain
variable region nucleotide sequence is placed at an endogenous immunoglobulin heavy chain

locus in the genome.

102. The method of claim 98, wherein the rearranged human immunoglobulin heavy chain

variable region nucleotide sequence is present at an ectopic locus in the gghome.

103. The method of claim 98, wherein the modified heavy chain locug’comprises a plurality of

copies of the rearranged human immunoglobulin heavy chain variab}é region nucleotide

sequence.

104. The method of claim 98, wherein the non-human animgl is a rodent selected from the

group consisting of a mouse, a rat, or a hamster.

105. The method of claim 98, wherein the non-humananimal comprises an Adam6a gene, an

Adam6b gene or both.

106. The method of claim 98, wherein the modiffed immunoglobulin heavy chain locus is

mammal.
109. The/mMmodified non-human animal of claim 108, wherein the mammal is a rodent.

110.

grodp consisting of a mouse, a rat, and a hamster.

e modified non-human animal of claim 109, wherein the rodent is selected from the

11. The modified non-human animal of claim 107, wherein the heavy chain constant region
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nucleic acid sequence is a rodent constant region sequence that encodes an immunoglobuln

isotype selected from IgM, IgD, I1gG, IgE, IgA, and a combination thereof.

112. The modified non-human animal of claim 107, wherein the light chain constant

nucleic acid sequence is a rodent k or A constant region nucleic acid sequence.

113. The modified non-human animal of claim 107, wherein the rearranged huphan heavy
chain variable region nucleic acid sequence is selected from a human germlingé Vy segment, a

human germline D segment, and a human germline Jy segment.

114. The modified non-human animal of claim 107, wherein the rearpanged human heavy
chain variable region nucleic acid sequence is operably linked to thg constant region nucleic

acid sequence at an endogenous locus.

115. The modified non-human animal of claim 107, whereif the one or more but less than the
wild type number of human immunoglobulin light chain V/and J, gene segments are operably

linked to the light chain constant region nucleic acid sgquence at an endogenous locus.

116. The modified non-human animal of claim 1Q/7, wherein the non-human animal comprises

no more than two human immunoglobulin unregfranged V| gene segments, and one, two, or

three or more human unrearranged J, gene gegments.

117. The modified non-human animal gf claim 113, wherein the human germline V,, gene
segment selected from the group congisting of Vy1-2, Vy1-3, Vy1-8, Vy1-18, Vy1-24, Vi 1-45,
Vy1-46, Vy1-58, Vy1-69, Vi 2-5, V,2-26, V,2-70, Vy3-7, Vi3-9, Vi3-11, V33-13, V3-15, Vi3-16,
Vu3-20, Vu3-21, Viu3-23, Vu3-30/ Vu3-30-3, Vi 3-30-5, Vy3-33, Vu3-35, Vi3-38, Viu3-43, V348,
Vy3-49, V3-53, Vy3-64, V3.6, Vi 3-72, V3-73, Vu3-74, Vi4-4, V4-28, Vi4-30-1, Vi4-30-2,
Vu4-30-4, V4-31, Vi4-34 /NV44-39, Vi4-59, Vid-61, Vi5-51, vVi6-1, Vi7-4-1, V47-81, and a

polymorphic variant thereof.

118. The modified non-human animal of claim 113, wherein the human germline V,, gene

segment is Vu3-23 gene segment.

119. The podified non-human animal of claim 107, wherein the rearranged heavy chain
variable pégion nucleic acid sequence encodes the sequence of human V;3-23/GY/J4-4 (SEQ
ID NO/137).

0. The modified non-human animal of claim 107, wherein the rearranged heavy chain
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variable region nucleic acid sequence encodes the sequence of V3-23/X1X,/J, wherein X, is

any amino acid, and X; is any amino acid.
121. The modified non-human animal of claim 120, wherein X is Gly and X, is Tyr.

122. The modified non-human animal of claim 107, wherein the immunoglobulir/heavy chain

locus comprises a functional Adam6a gene, Adam6b gene, or both.

123. The modified non-human animal of claim 122, wherein the Adam6a/gene, Adam6éb gene,

or both are endogenous Adam6 genes.

124. The modified non-human animal of claim 107, wherein the modified non-human animal

comprises an Adam6a gene, Adameb gene, or both at an ectopj¢ locus of the genome.

125. The modified non-human animal of claim 107, whereifi the human variable region V| and
JL gene segments are capable of rearranging and encodifig a human immunoglobulin light chain

variable domain.

126. The modified non-human animal of claim 107, wherein the immunoglobulin light chain

locus comprises two human V| gene segmentg/ Vk1-39 and V«3-20.

127. The modified non-human animal of £laim 126, wherein the gene segments are germline

gene segments.

128. The modified non-human animal of claim 126, wherein the non-human animal comprises

Jx1, Jk2, Jk3, Jk4, and Jk5 geng segments.

129. The modified non-human animal of claim 107, wherein two or more, three or more, four
or more, or five or more luman V| gene segments and two or more human J. gene segments

are present at an endggenous light chain locus.

130. The modifigd non-human animal of claim 107, wherein at least one of the human light
chain V_ or J,. géne segments encode one or more histidine codons that are not encoded by a

corresponding human germline light chain variable gene segment.

131. ¥he modified non-human animal of claim 107, wherein at least one of the V| gene
segments comprises an addition or substitution of at least one non-histidine codon encoded by

corresponding human germline V| segment sequence with a histidine codon.
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132. The modified non-human animal of claim 131, wherein the added or substituted histidjfie

codon is present in CDR3.

133. The modified non-human animal of claim 107, wherein the human V| gene segphents are
human Vk1-39 and V«3-20 gene segments, and each of the human V«k1-39 and Vi3-20 gene
segments comprises a substitution of at least one non-histidine codon encoded Jgy a

corresponding human germline V| gene segment with the histidine codon.

134. The modified non-human animal of claim 133, wherein the substitiion is of three non-

histidine codons of the human Vk1-39 gene segment, wherein the subétitution is designed to

express histidines at positions 106, 108, and 111.

135. The modified non-human animal of claim 133, wherein the substitution is of four non-
histidine codons of the human Vk1-39 gene segment, and tife substitution is designed to

express histidines at positions 105, 106, 108, and 111.

136. The modified non-human animal of claim 133 Awherein the substitution is of three non-

histidine codons of the human V«k3-20 gene segmént, and the substitution is designed to

express histidines at positions 105, 106, and 129.

137. The modified non-human animal of £laim 133, wherein the substitution is of four non-
histidine codons of the human V«k3-20 géne segment, and the substitution is designed to

express histidines at positions 105, 406, 107, and 109.

138. The modified non-human/animal of claim 107, wherein the non-human animal, upon
stimulation by an antigen of ipterest, expresses an antigen-binding protein that specifically binds
the antigen, wherein the apligen-binding protein comprises an amino acid sequence derived
from the human V|, and 4, gene segments, and wherein the antigen-binding protein comprises
at least one histidine fesidue at an amino acid position encoded by the human V| gene

segment.

seguence; and (b) immunoglobulin light chains comprising immunoglobulin light chain variable
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domains derived from a rearrangement of the human V| gene segments and the J_ gene
segments in the genome of the non-human animal, and wherein at least one of the human/V,
gene segments encodes one or more histidine codons that are not encoded by the

corresponding human germline V| gene segment.

140. A method for making a non-human animal comprising a modified immungglobulin locus,

comprising:
(a) modifying a genome of a non-human animal to delete or rendef non-functional:

(i) endogenous functional immunoglobulin heavy chajh Vy, D, and/or Jy gene

segments, and

(ii) endogenous functional immunoglobulin light chain V| and J. gene segments;

and
(b) placing in the modified genome of the non-fluman animal:

(i) a rearranged human immunoglopulin heavy chain variable region nucleic acid
sequence in operable linkage to An immunoglobulin heavy chain constant region

nucleic acid sequence; and

(i) one or more but less tffan the wild type number of human immunoglobulin light
chain V. and J. gene ségments in operable linkage to an immunoglobulin light

chain constant regioh nucleic acid sequence.
141. The method of claim 140, wherein the non-human animal is a rodent.
142. The method of claim 141, wherein the rodent is a mouse, a rat, or a hamster.

143. The method of claim 140, wherein the rearranged human immunoglobulin heavy chain
variable region ny€leic acid sequence is operably linked to a mouse or rat heavy chain constant

region gene seduence selected from a CH1, a hinge, a CH2, a CH3, and a combination thereof.

144. The/method of claim 140, wherein the rearranged human immunoglobulin heavy chain
variable/region nucleic acid sequence and the human immunoglobulin light chain V| and J,
geng/segments are placed at or near a corresponding nucleotide sequence of the wild type non-

an animal.
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145. The method of claim 140, wherein the rearranged immunoglobulin human heavy chai
variable region nucleic acid sequence and the human immunoglobulin light chain V_and J

gene segments are placed at an ectopic locus in the genome.

146. The method of claim 140, wherein the non-human animal comprises an immgnoglobulin

heavy chain locus comprising an endogenous Adam6a gene, Adam6b gene, or poth.

147. The method of claim 140, wherein the non-human animal comprises Zn Adam6a gene,

Adam6b gene, or both at an ectopic locus of the genome.

148. The method of claim 140, wherein the rearranged human immunoglobulin heavy chain
variable region nucleic acid sequence encodes the sequence of hdman V,3-23/GY/J4-4 (SEQ
ID NO: 137).

149. The method of claim 140, wherein the immunoglobpylin light chain constant region nucleic

acid sequence is a rat or a mouse Ck constant region nycleic acid sequence.

150. The method of claim 140, wherein the humag immunoglobulin light chain V| and J,. gene
segments are capable of rearranging and encodjfg a human immunoglobulin light chain

variable domain.

151. The method of claim 140, wherein the non-human animal comprises an immunoglobulin

light chain locus comprising two humap V| gene segments, Vk1-39 and Vk3-20.

152. The method of claim 151, wherein the non-human animal comprises Jk1, Jx2, J«k3, Jx4,

and Jikb gene segments.

153. The method of claipd 140, wherein two or more, three or more, four or more, or five or
more human V| gene sggments and two or more human J, gene segments are present at an

endogenous light chain locus.

154. The meth6d of claim 140, wherein at least one of the human immunoglobulin light chain
Vor J. gene Segments encode one or more histidine codons that are not encoded by a

corresponging human germline light chain variable gene segment.

155./The method of claim 140, wherein at least one of the V| gene segments comprises an

addition or a substitution of at least one non-histidine codon encoded by the corresponding
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human germline V| segment sequence with a histidine codon.

156. The method of claim 155, wherein the added or substituted histidine codon is pregent in
CDRaS.

157. The method of claim 155, wherein the human V_ gene segments are humagn V«1-39 and
V«3-20 gene segments, and each of the human V«1-39 and Vk3-20 gene segments comprises
the substitution of at least one non-histidine codon encoded by a corresponding human

germline V| gene segment with the histidine codon.

158. The method of claim 157, wherein the substitution is of three ffon-histidine codons of the
human Vk1-39 gene segment, and wherein the substitution is degigned to express histidines at
positions 106, 108, and 111.

159. The method of claim 157, wherein the substitution ig of four non-histidine codons of the
human Vk1-39 gene segment, and wherein the substitifion is designed to express histidines at
positions 105, 106, 108, and 111.

160. The method of claim 157, wherein the supstitution is of three non-histidine codons of the
human V«3-20 gene segment, and wherein the substitution is designed to express histidines at
positions 105, 106, and 109.

161. The method of claim 157, whepéin the substitution is of four non-histidine codons of the
human V«3-20 gene segment, and/the substitution is designed to express histidines at positions
105, 106, 107, and 109.

162. A method for obtainiplg a nucleic acid sequence that encodes an immunoglobulin light
chain variable domain (W) capable of binding an antigen independently from a heavy chain

variable domain, comgrising:

(a) immunizing a non-human animal with an antigen of interest or an immunogen
thereof/wherein the non-human animal comprises in its genome (i) a rearranged human
immgnoglobulin heavy chain variable region nucleic acid sequence operably linked to a
hgavy chain constant region nucleic acid sequence; and (ii) two or more but less than
the wild type number of human immunoglobulin light chain variable region gene

segments (V| and J|) operably linked to a light chain constant region nucleic acid
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sequence;
(b) allowing the non-human animal to mount an immune response;

(c) isolating from the immunized non-human animal a cell comprising a nuclefc acid

sequence that encodes a light chain variable domain that can bind the antigen;

(d) obtaining from the cell a nucleic acid sequence that encodes the Jight chain variable

domain (V. domain) that can bind the antigen.

163. The method of claim 162, wherein isolating step (c) is carried gdt via fluorescence-

activated cell sorting (FACS) or flow cytometry.

164. The method of claim 162, wherein the cell comprsing thg nucleic acid sequence that

encodes the light chain variable domain that binds the anti

165. The method of claim 164, wherein the lymphocyfé comprises natural killer cells, T cells,

or B cells.

166. The method of claim 162, wherein the mgthod further comprises: (¢)’ fusing the

lymphocyte with a cancer cell.

167. The method of claim 166, whereirythe cancer cell is a myeloma cell.

168. The method of claim 162, whgrein the nucleic acid sequence of (d) is fused with a nucleic

acid sequence encoding an immuyhoglobulin constant region nucleic acid sequence.

169. The method of claim

is a human kappa sequenge or a human lambda sequence.

2, wherein the light chain constant region nucleic acid sequence

170. The method offlaim 162, wherein the heavy chain constant region nucleic acid sequence

is a human sequente selected from a CH1, a hinge, a CH2, a CH3, and a combination thereof.

od of claim 162, wherein the nucleic acid sequence of (d) comprises one or
more histidine codon substitutions or insertions that are derived from the unrearranged V| gene

segmeni/n the genome of the animal.

17Z. A method for making an antigen-binding protein that comprises an immunoglobulin light

cAain variable domain that can bind an antigen independently from a heavy chain variable
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domain, comprising:

(a) immunizing a genetically modified non-human animal with a first antigen that
comprises a first epitope or immunogenic portion thereof, wherein the non-hurpan animal

comprises in its genome:

(i) a rearranged human heavy chain variable region nucleic acig’ sequence

operably linked to a heavy chain constant region nucleic acid sequente; and

(i) two or more but less than the wild type number of hupdan immunoglobulin light
chain variable region gene segments (V. and J,) operably linked to an immunoglobulin

light chain constant region nucleic acid sequence;

(b) allowing the non-human animal to mount an immdne response to the first epitope

or immunogenic portion thereof;

(c) isolating from the non-human animal a cgll comprising a nucleic acid sequence
that encodes a light chain variable dorAain that specifically binds the first epitope or

immunogenic portion thereof;

(d) obtaining from the cell of (¢) the Aucleic acid sequence that encodes the light chain

variable domain that specifically bihds the first epitope or immunogenic portion thereof;

(e) employing the nucleic acig’'sequence of (d) in an expression construct, fused to a

human immunoglobulin copistant region nucleic acid sequence; and

(f) expressing the nucl€ic acid sequence of (d) in a production cell line that expresses a

human immunoglobtlin heavy chain that specifically binds a second antigen or epitope

174. The method of claim 172, wherein the first epitope is derived from a cell surface receptor.
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175. The method of claim 174, wherein the cell surface receptor is an Fc receptor.
176. The method of claim 175, wherein the Fc¢ receptor is FcRn.

177. The method of claim 172, wherein the second antigen or epitope is derived frgm a

soluble antigen.

178. The method of claim 172, wherein the second antigen or epitope is defived from a cell

surface receptor.

179. The method of claim 172, wherein the first antigen is an Fc recgptor, the second antigen
is a soluble protein, and the antigen-binding protein comprises one/r more histidine
substitutions and insertions derived from the V| gene segment irthe genome of the non-human

animal.

180. A method for obtaining a nucleic acid sequence thdt encodes an immunoglobulin light

chain variable domain (V| ) capable of binding an antigén independently from a heavy chain

variable domain, comprising:

(a) immunizing a non-human animal wigh a first antigen that comprises a first epitope or

immunogenic portion thereof, whereji the non-human animal comprises in its genome:
(i) a rearranged human immunoglgbulin heavy chain variable region nucleic acid

sequence operably linked to a leavy chain constant region nucleic acid sequence, and
(i) an unrearranged human jimmunoglobulin light chain variable region nucleic acid

sequence operably linked/o a light chain constant region nucleic acid sequence;
(b) allowing the non-fuman animal to mount an immune response;

(c) isolating fromythe immunized non-human animal a cell comprising a nucleic acid

sequence that encoges a light chain variable domain that can bind the antigen; and

(d) obtaiging from the cell a nucleic acid sequence that encodes the light chain variable

domaipf (V. domain) that can bind the antigen.

181. Theg method of claim 180, wherein isolating step (c) is carried out via fluorescence-

activatgd cell sorting (FACS) or flow cytometry.

182. The method of claim 180, wherein the cell comprsing the nucleic acid sequence that
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encodes the light chain variable domain that binds the antigen is a lymphocyte.

183. The method of claim 182, wherein the lymphocyte comprises natural Killer cells, T Cells,

or B cells.

184. The method of claim 180, wherein the method further comprises: (¢)’ fusing’the

lymphocyte with a cancer cell.

185. The method of claim 184, wherein the cancer cell is a myeloma cel

186. The method of claim 180, wherein the nucleic acid sequence of/(d) is fused with a nucleic

acid sequence encoding an immunoglobulin constant region nuclejg acid sequence.

187. The method of claim 180, wherein the light chain constafit region nucleic acid sequence

is a human kappa sequence or a human lambda sequence

188. The method of claim 180, wherein the heavy chadn constant region nucleic acid sequence

is a human sequence selected from a CH1, a hinge,/a CH2, a CH3, and a combination thereof.

189. The method of claim 180, wherein the n

more histidine codon substitutions or insertiopfs that are derived from the unrearranged V| gene

leic acid sequence of (d) comprises one or

segment in the genome of the animal.

190. A method for obtaining a nuclej€ acid sequence that encodes an immunoglobulin light
chain variable domain (V) capable/of binding an antigen independently from a heavy chain

variable domain, comprising:

(a) immunizing a nop-human animal with a first antigen that comprises a first epitope or
immunogenic porfion thereof, wherein the non-human animal comprises in its genome:
(i) a rearranged human immunoglobulin heavy chain variable region nucleic acid
sequence ogerably linked to a light chain constant region nucleic acid sequence, and (ii)
human ipgmunoglobulin light chain variable region gene segments (V. and J, ) operably

linked Y0 a heavy chain constant region nucleic acid sequence;

allowing the non-human animal to mount an immune response;

(c) isolating from the immunized non-human animal a cell comprising a nucleic acid

sgquence that encodes a light chain variable domain that can bind the antigen; and
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(d) obtaining from the cell a nucleic acid sequence that encodes the light chain variabte

domain (V. domain) that can bind the antigen.

191. The method of claim 190, wherein isolating step (c) is carried out via fluorescentCe-

activated cell sorting (FACS) or flow cytometry.

192. The method of claim 190, wherein the cell comprsing the nucleic acid sequence that

encodes the light chain variable domain that binds the antigen is a lymphocyte.

193. The method of claim 192, wherein the lymphocyte comprises nafdral killer cells, T cells,

or B cells.

194. The method of claim 190, wherein the method further comprises: (c¢) fusing the

lymphocyte with a cancer cell.
195. The method of claim 194, wherein the cancer cell j§ a myeloma cell.

196. The method of claim 190, wherein the nucleic/acid sequence of (d) is fused with a nucleic

acid sequence encoding an immunoglobulin constant region nucleic acid sequence.

197. The method of claim 190, wherein the Hght chain constant region nucleic acid sequence

is a human kappa sequence or a human lgfnbda sequence.

198. The method of claim 190, whergin the heavy chain constant region nucleic acid sequence

is a human sequence selected frorgfa CH1, a hinge, a CH2, a CH3, and a combination thereof.

199. The method of claim 194, wherein the nucleic acid sequence of (d) comprises one or
more histidine codon substifitions or insertions that are derived from the unrearranged V| gene

segment in the genome gof the animal.

200. A method for haking an antigen-binding protein that comprises an immunoglobulin light
chain variable dgmain that can bind an antigen independently from a heavy chain variable

domain, comprising:

(a)/mmunizing a genetically modified non-human animal with a first antigen that
omprises a first epitope or immunogenic portion thereof, wherein the non-human animal

comprises in its genome:
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(i) a rearranged human heavy chain variable region nucleic acid sequence

operably linked to a heavy chain constant region nucleic acid sequence; and

(i) unrearranged human immunoglobulin light chain variable region ge
segments (V| and J.) operably linked to a light chain constant region nucleig’acid

sequence;

(b) allowing the non-human animal to mount an immune response f0 the first epitope

or immunogenic portion thereof;

(c) isolating from the non-human animal a cell comprising g/hucleic acid sequence that

encodes a light chain variable domain that specifically biffds the first epitope or

immunogenic portion thereof;

(d) obtaining from the cell of (¢) the nucleic acid sequence that encodes the light chain

variable domain that specifically binds the first epitope or immunogenic portion thereof;

(e) employing the nucleic acid sequence of /) in an expression construct, fused to a

human immunoglobulin constant region rficleic acid sequence; and

(f) expressing the nucleic acid sequence of (d) in a production cell line that expresses a
human immunoglobulin heavy chaln that specifically binds a second antigen or epitope
to form an antigen-binding protgin whose light chain is encoded by the nucleic acid of (d)
and that binds the first epitope or immunogenic portion thereof independently from the

heavy chain, and whose lfeavy chain specifically binds the second antigen or epitope.

201. The method of claim

segments encode one or

0, wherein at least one of the human light chain V| or J, gene
ore histidine codons that are not encoded by a corresponding

human germline light ciain variable gene segment.

202. The methog/of claim 200, wherein the first epitope is derived from a cell surface receptor.
203. The method of claim 202, wherein the cell surface receptor is an Fc receptor.

204. Theg method of claim 203, wherein the Fc¢ receptor is FcRn.

205/ The method of claim 200, wherein the second antigen or epitope is derived from a

sofuble antigen.
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206. The method of claim 200, wherein the second antigen or epitope is derived from a cell

surface receptor.

207. The method of claim 200, wherein the first antigen is an Fc receptor, the second antigen
is a soluble protein, and the antigen-binding protein comprises one or more histidin
substitutions and insertions derived from the V| gene segment in the genome of the non-human

animal.

208. A method for making an antigen-binding protein that comprises aryimmunoglobulin light
chain variable domain that can bind an antigen independently from a feavy chain variable

domain, comprising:

(a) immunizing a genetically modified non-human animgf with a first antigen that
comprises a first epitope or immunogenic portion thepeof, wherein the non-human animal

comprises in its genome:

(i) a rearranged human heavy chain vériable region nucleic acid sequence

operably linked to a light chain constant region nucleic acid sequence; and

(i) unrearranged human immugloglobulin light chain variable region gene
segments (V| and J.) operably linked to a heavy chain constant region nucleic acid

sequence;

(b) allowing the non-humag animal to mount an immune response to the first epitope

or immunogenic portion/thereof;

(c) isolating from thg non-human animal a cell comprising a nucleic acid sequence that
encodes a light ghain variable domain that specifically binds the first epitope or

immunogenicportion thereof;

(d) obtaining from the cell of (¢) the nucleic acid sequence that encodes the light chain

variable domain that specifically binds the first epitope or immunogenic portion thereof;

(e) gmploying the nucleic acid sequence of (d) in an expression construct, fused to a

man immunoglobulin constant region nucleic acid sequence; and

(f) expressing the nucleic acid sequence of (d) in a production cell line that expresses a

human immunoglobulin heavy chain that specifically binds a second antigen or epitope
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to form an antigen-binding protein whose light chain is encoded by the nucleic acid of{d)
and that binds the first epitope or immunogenic portion thereof independently from the

heavy chain, and whose heavy chain specifically binds the second antigen or epitope.

209. The method of claim 208, wherein at least one of the human light chain V|_or/J, gene
segments encode one or more histidine codons that are not encoded by a corregponding

human germline light chain variable gene segment.

210. The method of claim 208, wherein the first epitope is derived from 4 cell surface receptor.
211. The method of claim 210, wherein the cell surface receptor is 4n Fc receptor.

212. The method of claim 211, wherein the Fc¢ receptor is FCRA.

213. The method of claim 208, wherein the second antigeff or epitope is derived from a

soluble antigen.

214. The method of claim 208, wherein the secong/antigen or epitope is derived from a cell

surface receptor.

215. The method of claim 208, wherein the first antigen is an Fc receptor, the second antigen
is a soluble protein, and the antigen-binding protein comprises one or more histidine

substitutions and insertions derived froA the V| gene segment in the genome of the non-human
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CLAIMS

1. A rodent comprising in its germline genome at an endogenous immunoglobulin heavy
chain locus a rearranged human immunoglobulin heavy chain variable region nucleotide
sequence operably linked to an endogenous heavy chain constant region gene sequence, wherein
the rearranged heavy chain variable region nucleotide sequence encodes the sequence of V3-
23/X1X2/d4, wherein X3 is any amino acid, and X is any amino acid, and wherein the rodent is a

rat or a mouse.

2. The rodent of claim 1, wherein X; is Gly and X3 is Tyr.

3. The rodent of claim 1, wherein the human Jy gene segment is selected from the group

consisting of Jy1, Ju2, Ju3, Ju4, Ju5, J46, and a polymorphic variant thereof.

4. The rodent of claim 1, wherein the rearranged human immunoglobulin heavy chain
variable region nucleotide sequence encodes the sequence of human V3-23/GY/J4-4 (SEQ ID
NO:137).

5. The rodent of claim 4, wherein the rodent is a mouse.

6. The rodent of claim 1, wherein the heavy chain constant region gene sequence is selected

from a Cyl, a hinge, a C42, a Cx3, and a combination thereof.

7. The rodent of claim 1, wherein substantially all endogenous functional Vy, D, and Jy
gene segments are deleted from the immunoglobulin heavy chain locus of the rodent or rendered

non-functional.

8. The rodent of claim 1, wherein the rodent comprises a modification that deletes or

renders non-functional endogenous functional Vy, D, and Jy gene segments.

9. The rodent of claim 1, wherein an immunoglobulin heavy chain variable domain encoded
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by the rearranged heavy chain variable region nucleotide sequence is not immunogenic to the

non-human animal.

10.  The rodent of claim 1, wherein the rodent comprises an Adam6a gene, an Adam6b gene,
or both.

11.  The rodent of claim 1, wherein the rodent further comprises a nucleotide sequence
encoding an unrearranged human immunoglobulin light chain V gene segment (V) and an
unrearranged human immunoglobulin light chain J gene segment (J,), wherein the nucleotide

sequence is operably linked to an immunoglobulin light chain constant region gene sequence.

12.  The rodent of claim 11, wherein the light chain constant region gene sequence is selected

from a rodent and a human constant region gene sequence.

13. The rodent of claim 12, wherein the rodent is selected from a mouse, a rat, and a hamster.

14.  The rodent of claim 11, wherein the unrearranged human immunoglobulin light chain
(VL) gene segment and the unrearranged human immunoglobulin (J,) gene segment are operably
linked, at an endogenous rodent locus, to a rodent immunoglobulin constant region gene

sequence.

15. A method of making a rodent, the method comprising:

(a) modifying a genome of a rodent to delete or render non-
functional substantially all endogenous functional immunoglobulin heavy chain Vi, D, and Jy
gene segments of an endogenous immunoglobulin heavy chain locus, wherein the rodent is a rat
or a mouse; and

(b) placing in the genome at the endogenous immunoglobulin heavy chain locus a
rearranged human immunoglobulin heavy chain variable region nucleotide sequence, wherein
the rearranged heavy chain variable region nucleotide sequence encodes the sequence of V3-

23/X1X,/Jy operably linked to an endogenous heavy chain constant region gene sequence,
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wherein X; is any amino acid, and X; is any amino acid.

16. A modified rodent comprising in its genome:

(i) at an endogenous immunoglobulin heavy chain locus, a rearranged
human heavy chain variable region nucleic acid sequence operably linked to an endogenous
heavy chain constant region nucleic acid sequence, wherein the rearranged heavy chain variable
region nucleic acid sequence encodes the sequence of V3-23/X1X2/Ju4, wherein X; is any amino
acid, and X; is any amino acid, wherein the rodent is a rat or a mouse; and

(if) an immunoglobulin light chain locus comprising one or more but less
than the wild type number of human immunoglobulin light chain V| and J, gene segments,

operably linked to a light chain constant region nucleic acid sequence.

17.  The modified rodent of claim 16, wherein X is Gly and X; is Tyr.

18.  The modified rodent of claim 16, wherein the human Jy gene segment is selected from
the group consisting of Ju1, Ju2, Ju3, Ju4, Ju5, Ju6, and a polymorphic variant thereof.

19.  The modified rodent of claim 16, wherein the rearranged human immunoglobulin heavy
chain variable region nucleotide sequence encodes the sequence of human V3-23/GY/Jy4-4
(SEQ ID NO:137).

20.  The modified rodent of claim 16, wherein the one or more but less than the wild type
number of human immunoglobulin light chain V_and J_ gene segments are operably linked to

the light chain constant region nucleic acid sequence at an endogenous locus.

21.  The modified rodent of claim 16, wherein the immunoglobulin light chain locus

comprises two human V| gene segments, Vk1 -39 and V«k3-20.

22.  The modified rodent of claim 16, wherein at least one of the human light chain V| or J_
gene segments encode one or more histidine codons that are not encoded by a corresponding

human germline light chain variable gene segment.
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23.  The modified rodent of claim 16, wherein at least one of the V_ gene segments comprises
an addition or substitution of at least one non-histidine codon encoded by the corresponding

human germline V| segment sequence with a histidine codon.

24. The modified rodent of claim 23, wherein the added or substituted histidine codon is
present in CDR3.

25.  The mouse claim 5, wherein the mouse comprises an Adam6a gene, an Adam6b gene, or
both.

26.  The mouse of claim 5, wherein the non-human animal further comprises a nucleotide
sequence encoding an unrearranged human immunoglobulin light chain V gene segment (V)
and an unrearranged human immunoglobulin light chain J gene segment (J.), wherein the
nucleotide sequence is operably linked to an immunoglobulin light chain constant region gene

sequence.

27. The rodent of claim 16, wherein the rodent is a mouse.
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