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What is claimed is:

1. A mouse that expresses a population of antigen-specific antibodies in response to
challenge with an antigen, wherein all of the immunoglobulin light chains of the population
antigen-specific antibodies comprise a human light chain variable (V) region derived fr
the same single human V| gene segment and the immunoglobulin heavy chains comyrise a
human heavy chain variable (V) region derived from a human Vi gene segment
from Vy1-2, Vy1-3, Vy1-8, Vy1-18, Vu1-24, Vy1-46, Vy1-58, Vy1-69, Vu2-5, Vu2-26, V2-70,

2. The mouse of claim 1, wherein the same single human V_ gghe segment is a human

Vk1-39 gene segment.

3. The mouse of claim 1, wherein the same single hupan V| gene segment is a human

Vk3-20 gene segment.

4. The mouse of claim 1, wherein all of the ipdmunoglobulin light chains comprise a

human light chain J (J,) gene segment.

5. The mouse of claim 4, wherein the human J, gene segment is selected from a

human Jx1 and a Jk5 gene segment

6. The mouse of claim 1, wherein the mouse lacks a sequence selected from a mouse

immunoglobulin V| gene segment, a mouse immunoglobulin J; gene segment, and a

combination thereof.

7. The mouse/0f claim 1, wherein the human V| region is operably linked to a human,

mouse, or rat imfmunoglobulin light chain constant (C,) region.

8. Thé mouse of claim 1, wherein the human V| region is expressed from an

endogefious immunoglobulin light chain locus.

The mouse of claim 1, wherein the human Vy region is operably linked to a human,

mouse, or rat immunoglobulin heavy chain constant (Cy) region.
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10. The mouse of claim 1, wherein the human Vy, region is expressed from an

endogenous immunoglobulin heavy chain locus.

11. A mouse that expresses a population of antigen-specific antibodies in responge to
challenge with an antigen, wherein all of the immunoglobulin light chains of the popgulation of
antigen-specific antibodies comprise a human V| region derived from a human ¥ix1-39 gene
segment and the immunoglobulin heavy chains comprise a human heavy chdin variable (Vy)
region derived from a human V4 gene segment selected from V,;1-18, V41469, Vu2-5, Vy3-9,
Vu3-13, Vu3-15, Vu3-20, Vi3-23, Vu3-30, Vu3-48, Vu3-53, V3-64, V451, Vud-34, V4-39,
Vu4-59, Vub-51 and V,,6-1.

12. The mouse of claim 11, wherein the human V| region gomprises a Jx5 sequence.

13. The mouse of claim 11, wherein the mouse lacké a mouse immunoglobulin V. and/or

J. gene segment.

14, The mouse of claim 11, wherein the hyfnan V| region is operably linked to a human,

rat, or mouse immunoglobulin light chain cofistant (C,) region.

15. The mouse of claim 11, whergin the human V| region is expressed from an

endogenous immunoglobulin light £hain locus.

16. The mouse of claim A1, wherein the human Vy region comprises a sequence that
encodes a human Jy regjén selected from a human Ju1, du2, Ju3, Jud, Ju5, and J46 gene

segment.

17. The moysSe of claim 11, wherein the human Vy region is operably linked to a human,

rat, or mouse/immunoglobulin heavy chain constant (Cy) region.

18. he mouse of claim 11, wherein the human Vy, region is expressed from an

endggenous immunoglobulin heavy chain locus.
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19. A mouse that expresses a population of antigen-specific antibodies in response to
challenge with an antigen, wherein all of the immunoglobulin light chains of the population of
antigen-specific antibodies comprise a human V_ region derived from a human V«3-20 ge
segment and the immunoglobulin heavy chains comprise a human heavy chain variableAVy)
region derived from a human Vy gene segment selected from Vy1-18, Vy1-69, Vu2-70/ Vu3-
11, Vu3-30, Vyu3-33, Vi3-53, Vu4-39, Vi4-59, V45-51 and V6-1.

20. The mouse of claim 19, wherein the human V| region comprises a Jib sequence.

21. The mouse of claim 19, wherein the mouse lacks a mouse impfunoglobulin V| and/or

J. gene segment.

22, The mouse of claim 19, wherein the human V| regioryis operably linked to a human,

rat, or mouse immunoglobulin light chain constant (C,) region.

23. The mouse of claim 19, wherein the human X/, region is expressed from an

endogenous immunoglobulin light chain locus.

24, The mouse of claim 19, wherein thg human V region comprises a sequence that
encodes a human Jy region selected frofn a human Ju2, Ju3, Jud, Ju5, and Ji6 gene

segment.

25. The mouse of claim 19/wherein the human Vy region is operably linked to a human,

rat, or mouse immunoglobulin heavy chain constant (Cy) region.

26. The mouse of/€laim 19, wherein the human V region is expressed from an

endogenous immuynoglobulin heavy chain locus.

linked to a mouse constant gene, and the rearranged human light chain sequences are
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linked to a human or mouse constant gene; wherein the human Vy gene segments are
selected from Vy1-2, Vy1-3, Vy1-8, Vu1-18, Vu1-24, Vy1-46, Vu1-58, Vy1-69, Vi 2-5, V12-26,
Vu2-70, Vu3-7, Vu3-9, Vu3-11, Vu3-13, Vu3-15, Vu3-20, V33-21, Vy3-23, Vi3-30, Vu3-33,
VH3-43,k Vy3-48, Vy3-53, Vii3-64, Vi 3-72, Vy3-73, Vid-31, V4-34, V4-39, Vid-59, Vyu5-A,
Vy6-1, and a combination thereof.

28. The method of claim 27, wherein the two rearranged human light chain V/J., gene

segments comprise a rearranged Vk1-39/J, a rearranged V«3-20/J, and a corpbination

thereof.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A genetically modified mouse comprising a population of B cells that each express a
human immunoglobulin light chain variable domain derived from a single rearranged human
VK1-39/Jk sequence which is present in the germline of the mouse, wherein the single
rearranged human Vk1-39/Jk sequence comprises a human germline Vk1-39 gene segment
and a human germline Jk gene segment, which single rearranged human Vk1-39/Jk
sequence is operably linked to an immunoglobulin light chain constant region sequence, and
wherein the human immunoglobulin light chain variable domain is expressed from a
sequence that is identical to or is a somatically hypermutated variant of the rearranged

human Vk1-39/Jk sequence; and

wherein the B cells of the population include at least one B cell that expresses a
human immunoglobulin heavy chain variable domain derived from a human V,, gene

segment selected from the group consisting of V,1-46, V2-26, Vi3-21, and V,;3-64.

2. The mouse of claim 1, wherein the B cells of the population together express human
immunoglobulin heavy chain variable domains derived from each human V, gene segment
of the group consisting of Vy1-46, V,,2-26, V3-21, and V3-64.

3. The mouse of claim 1 or claim 2, wherein the single rearranged human Vk1-39/Jk
sequence is:
(a) a rearranged human Vk1-39/Jk5 sequence comprising a human germline

Vk1-39 gene segment and a human germline Jk5 gene segment;

(b) operably linked to a mouse Ck region;

(c) positioned so that it replaces an endogenous unrearranged immunoglobulin
VK gene segment and an endogenous unrearranged immunoglobulin Jk
gene segment;

(d) positioned so that it replaces all functional endogenous unrearranged
immunoglobulin Vk gene segments and endogenous unrearranged
immunoglobulin Jk gene segments; and/or

(e) operably linked to an immunoglobulin light chain constant region sequence
selected from a mouse or rat immunoglobulin light chain constant region

sequence.
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4. The mouse of any one of claims 1-3, wherein the sequence encoding the human

immunoglobulin heavy chain variable domain is:

(a) operably linked to a mouse immunoglobulin heavy chain constant (CH)
region sequence encoding a CH1, a hinge, a CH2, a CH3, or a combination
thereof; and/or

(b) present in an endogenous immunoglobulin heavy chain locus.

5. The mouse of any one of claims 1-4, wherein the germline of the genetically modified
mouse lacks any endogenous unrearranged immunoglobulin Vk gene segment functional for
expression in an immunoglobulin light chain and the germline of the genetically modified

mouse lacks any endogenous unrearranged immunoglobulin Jk gene segment functional for

expression in an immunoglobulin light chain.

6. Use of a genetically modified mouse of any one of claims 1-5 in making an antigen-
binding protein, which antigen-binding protein comprises a first immunoglobulin heavy chain

and/or a second immunoglobulin heavy chain.

7. The use of claim 6, wherein the B cells of the mouse together express human
immunoglobulin heavy chain variable domains derived from human V, gene segments
including each of Vy1-46, V,12-26, V,3-21, and V3-64.

8. The use of claim 6 or claim 7, wherein the first immunoglobulin heavy chain

comprises a first human heavy chain variable domain expressed from an immunoglobulin
heavy chain variable region obtained from a B cell of the mouse, and/or the second
immunoglobulin heavy chain of the antigen-binding protein comprises a second human
heavy chain variable domain expressed from an immunoglobulin heavy chain variable region

obtained from a B cell of the mouse.

9. The use of claim 8, wherein the first and/or second human immunoglobulin heavy
chain variable domain of the antigen-binding protein is derived from a human V, gene
segment selected from the group consisting of Vy1-46, V2-26, Vy3-21, and V3-64.

10. The use of any one of claims 6-9, wherein the mouse is immunized with a first

antigen of interest and wherein the B cells of the population include at least one B cell that
expresses a first antibody to said first antigen of interest; and/or wherein the mouse is
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immunized with a second antigen of interest and wherein the B cells of the population
include at least one B cell that expresses a second antibody to said second antigen of

interest.

11. The use of claim 10, wherein the first and second antibodies bind different antigens.

12. The use of claim 10, wherein the first and the second antigens are the same antigen,
and the first and the second antibodies bind different epitopes of the same antigen.

13. The use of any one of claims 10-12, wherein the making of the antigen-binding
protein comprises selecting a first immunoglobulin heavy chain, comprising a first human
immunoglobulin heavy chain variable domain, from a first antibody to said first antigen of
interest expressed by the at least one B cell, and/or selecting a second immunoglobulin
heavy chain, comprising a second human immunoglobulin heavy chain variable domain,

from a second antibody to said second antigen of interest expressed by at least one B cell.

14. A use of a first mouse of any one of claims 1-5, and a second mouse of any one of
claim 1-5, in making an antigen-binding protein, wherein the use comprises:

(a) providing the first mouse, wherein the first mouse is immunized with a first
antigen of interest wherein the B cells of the population of the first mouse
include at least one B cell that expresses a first antibody, comprising a first
immunoglobulin heavy chain comprising a first immunoglobulin heavy chain
variable domain, to said first antigen of interest, and providing the second
mouse, wherein the second mouse is immunized with a second antigen of
interest, wherein the B cells of the population of the second mouse include
at least one B cell that expresses a second antibody, comprising a second
immunoglobulin heavy chain comprising a second immunoglobulin heavy
chain variable domain, to said second antigen of interest;

(b) selecting a first immunoglobulin heavy chain, comprising a first human
immunoglobulin heavy chain variable domain from said first antibody to said
first antigen of interest, and selecting a second immunoglobulin heavy chain,
comprising a second human immunoglobulin heavy chain variable domain
from said second antibody to said second antigen of interest, wherein the
first and second human immunoglobulin heavy chain variable domains are
different;

(c) determining the sequences of the first and second human immunoglobulin
heavy chain variable domains; and
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(d) employing the sequences of the first and second human immunoglobulin
heavy chain variable domains to make a bispecific antigen-binding protein.

15. The use of claim 14, wherein said first mouse and said second mouse are the same

mouse or different mice.

16. The use of claim 14 or claim 15, wherein the first and second antigens are the same
antigen, and the first and the second antibodies bind different epitopes of the same antigen.

17. The use of any one of claims 14-16, wherein the making of the antigen-binding
protein comprises expressing a first immunoglobulin heavy chain comprising the first human
immunoglobulin heavy chain variable domain selected from the first mouse and/or a second
immunoglobulin heavy chain comprising the second human immunoglobulin heavy chain
variable domain selected from the second mouse together in a cell that also expresses an

immunoglobulin light chain derived from a rearranged human Vk1-39/Jk sequence.

18. The use of any one of claims 6 to 17, wherein the antigen-binding protein is a fully
human antigen-binding protein.

19. The use of any one of claims 6 to 18, wherein the antigen-binding protein is a
bispecific antigen-binding protein.

20. A bispecific antigen-binding protein produced according the use of any one of claims
61to 19.
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