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What is claimed is:

1. A method for selecting a human heavy chain variable region nucleic acid sequence
for making an antibody, the method comprising:

obtaining one or more human heavy chain variable region nucleic acid sequences
from a B cell from a mouse, which B cell produces an antibody that binds an antigen of
interest, wherein the mouse expresses a single human light chain variable domain and a
plurality of heavy chain variable domains,

wherein the mouse has a genome comprising:

(a) a single rearranged human immunoglobulin light chain variable region at
the endogenous mouse k immunoglobulin light chain variable region locus, wherein
the single rearranged human immunoglobulin light chain variable region is a
rearranged human V«1-39/Jk sequence, wherein the rearranged human Vi1-39/Jx
sequence comprises a single germline Vk1-39 segment and a single germline Jx
segment, or a rearranged human V«3-20/Jx sequence, wherein the rearranged
human V«3-20/Jx sequence comprises a single germline Vk3-20 segment and a
single germline Jk segment; and,

(b) a replacement or insertion of endogenous heavy chain variable (V4) gene
segments with one or more human Vygene segments, wherein the human Vy gene
segments are operably linked to an endogenous heavy chain constant (Cy) region
gene, and the human V4 gene segments are capable of rearranging and forming a
human/mouse chimeric heavy chain gene.

2. The method of claim 1, wherein the B cells of the mouse express a population of
antibodies that all contain the same light chain or somatically mutated variants thereof paired

with a population of different heavy chains.

3. The method of claim 1, wherein the step of obtaining comprises obtaining from a
clonally selected B cell of a mouse, which mouse has been:

(a) immunized with the antigen of interest; and

(b) allowed to develop an immune response to the antigen of interest; wherein the B

cell expresses an antibody that specifically binds to the antigen of interest.

4, The method of any one of claims 1 to 3, wherein the antibody is a bispecific antibody.
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5. The method of any one of claims 1 to 4, wherein the mouse comprises an
immunoglobulin light chain variable region locus that does not comprise an endogenous Vi
gene segment that is capable of rearranging and forming an immunoglobulin light chain

gene.

6. The method of any one of claims 1 to 5, wherein the mouse comprises a mouse k

intronic enhancer and/or a mouse « 3' enhancer.

7. The method of any one any one of claims 1 to 6, wherein the single rearranged
human immunoglobulin light chain variable region is operably linked to a mouse C, region.

8. The method of claim 7, wherein the C. region is a Ckregion.

9. The method of any one of claims 1 to 8, wherein the one or more human Vygene
segments comprise at least 19, at least 39, at least 80, or 81 unrearranged human Vs gene

segments.

10. The method of any one of claims 1 to 8, wherein the one or more human Vxgene
segments comprise at least 12, at least 25, or at least 43 functional human Vygene

segments.

11. The method of any one of claims 1 to 10, wherein the one or more human Vy gene
segments are selected from Vul-2, Vul-8, Vul-18, Vul-24, Vu2-5, Vu3-7, Vu3-9, Vu3-11,
Vu3-13, Vu3-15, Vu3-20, Vu3-23, Vu3-30, Vu3-33, Vu3-43, Vu3-48, Vu4-31, Vud-34, Vud-59,

Vu6-1, or a combination thereof.

12. The method of any one of claims 1 to 11, wherein the one or more human Vx gene
segments are selected from Vul-2, Vul1-8, Vul-18, Vul-24, Vy2-5, Vu3-7, Vu3-9, Vu3-11,
Vu3-13, Vu3-15, Vu3-20, Vu3-23, Vi3-30, V13-33, Vu3-43, Vu3-48, Vu4-31, Vu4-34, Vy4-39,
Vn4-59, Vi5-51, VH6-1 or a combination thereof.
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13. The method of any one of claims 1 to 12, further comprising at least one
unrearranged human D gene segment and at least one unrearranged human J gene

segment.

14, The method of claim 13, wherein the at least one unrearranged human D gene
segments are selected from D1-7, D1-26, D3-3, D3-10, D3-16, D3-22, D5-5, D5-12, D6-6,
D6-13, D7-27, or a combination thereof.

15. The method of claim 13 or claim 14, wherein the at least one unrearranged human J
gene segment is selected from J1, J3, J4, J5, J6, or a combination thereof.

16. The method of any one of claims 1-15, wherein the single rearranged human
immunoglobulin light chain variable region comprises a rearrangement of a human V«1-39

gene segment and a human Jk5 gene segment.

17. The method of any one of claims 1-15, wherein the single rearranged human
immunoglobulin light chain variable region comprises a rearrangement of a human V«3-20

gene segment and a human Jk1 gene segment.

18. The method of claim 4, wherein the human heavy chain variable domains of the
bispecific antibody bind:

(a) two different antigens; or

(b) two different epitopes of the same antigen.

19. An antibody comprising a human heavy chain variable region encoded by the nucleic

acid sequence obtained by the method of any one of claims 1 to 18.

20. The antibody of claim 19, wherein the antibody is a bispecific antibody.

21. The bispecific antibody of claim 20, wherein the bispecific antibody comprises one or
more of the human heavy chain variable region nucleic acid sequences, and two light chain

variable domains encoded by the single rearranged human immunoglobulin light chain

variable region.
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22.

A method of making an antibody, the method comprising:
(a) culturing a cell containing

(i) a first nucleic acid sequence encoding a first immunoglobulin heavy chain,
wherein the first nucleic acid sequence comprises a first human heavy chain variable
region sequence encoding a first human heavy chain variable domain that recognizes
a first epitope;

(i) a second nucleic acid sequence encoding a second immunoglobulin heavy
chain wherein the second nucleic acid sequence comprises a second human heavy
chain variable region sequence encoding a second human heavy chain variable
domain that recognizes a second epitope;

(iii) a third nucleic acid sequence encoding an immunoglobulin light chain
wherein the third nucleic acid sequence comprises a human light chain variable
region sequence encoding a human light chain variable domain, wherein the
immunoglobulin light chain pairs with the first and second immunoglobulin heavy
chains;

under conditions that allow the cell to express the first and second
immunoglobulin heavy chains and the immunoglobulin light chain to generate the
antibody; and
(b) isolating the antibody from the cell;

wherein the first and second heavy chain variable region sequences are obtained

from a mouse, whose genome comprises:

23.

(iv) a single rearranged human immunoglobulin light chain variable region
(Vx/Jx) that encodes a human Vk domain of an immunoglobulin light chain, wherein
the single rearranged human V«/Jx region is selected from a human V«k1-39/J
sequence or a human Vk3-20/J sequence; and,

(v) a replacement of endogenous heavy chain variable (V4) gene segments
with one or more human V4 gene segments, wherein the human V4 gene segments
are operably linked to an endogenous heavy chain constant (Cn) region gene, and
the human V4 gene segments are capable of rearranging and forming a
human/mouse chimeric heavy chain gene.

The method of claim 22, wherein the mouse lacks a mouse immunoglobulin Vi

and/or Jk segment(s).
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24. The method of claim 22, wherein the mouse does not express functional endogenous

immunoglobulin heavy and « light chains.

25. The method of any one of claims 22 to 24, wherein the mouse comprises a mouse k

intronic enhancer and/or a mouse « 3' enhancer.

26. The method of any one of claims 22 to 25, wherein the single rearranged human

immunoglobulin light chain variable region is operably linked to a mouse C, region.

27. The method of claim 26, wherein the C, region is a Ckregion.

28. The method of any one of claims 22 to 27, wherein the one or more human Vygene
segments of (v) comprise at least 19, at least 39, at least 80, or 81 unrearranged human Vy
gene segments.

29. The method of any one of claims 22 to 27, wherein the one or more human Vy gene
segments of (v) comprise at least 12, at least 25, or at least 43 functional human Vygene
segments.

30. The method of any one of claims 22 to 29, wherein the one or more human Vgene
segments in (v) are selected from Vul1-2, Vul-8, Vul-18, Vul-24, Vu2-5, Vu3-7, Vu3-9, Vu3-
11, Vu3-13, Vu3-15, Vu3-20, Vu3-23, Vu3-30, Vi3-33, Vu3-43, Vu3-48, Vu4-31, Vu4d-34, Vui-
59, Vy6-1, or a combination thereof.

31. The method of any one of claims 22 to 29, wherein the one or more human Vygene
segments in (v) are selected from Vul1-2, Vul-8, Vul-18, Vul-24, Vu2-5, Vu3-7, Vu3-9, Vu3-
11, Vu3-13, Vu3-15, V13-20, Vu3-23, Vu3-30, Vi3-33, Vu3-43, Vu3-48, Vu4-31, Vu4d-34, Vyé-
39, Vu4-59, Vy5-51, VH6-1 or a combination thereof.

32. The method of any one of claims 22 to 31, wherein the mouse further comprises at

least one unrearranged human D gene segment and at least one unrearranged human J

gene segment.
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33. The method of claim 32, wherein the at least one unrearranged human D gene
segment is selected from D1-7, D1-26, D3-3, D3-10, D3-16, D3-22, D5-5, D5-12, D6-6, D6-
13, D7-27, or a combination thereof.

34. The method of claim 32, wherein the at least one unrearranged human J gene

segment is selected from J1, J3, J4, J5, J6, or a combination thereof.

35. The method of claim 22, wherein the single rearranged human V«/Jk region in (iv)
comprises a rearrangement of a human Vk1-39 gene segment and a human Jx 5 gene

segment.

36. The method of claim 22, wherein the single rearranged human V«/Jk region in (iv)
comprises a rearrangement of a human Vk3-20 gene segment and a human Jk1 gene

segment.

37. The method of any one of claims 22-36, wherein the first and second epitopes are on

different antigens.

38. The method of any one of claims 22-36, wherein the first and second epitopes are on

the same antigen.

39. The method of any one of claims 22-36, wherein the first and second epitopes are the

same.

40. The method of any one of claims 22-39, wherein

the first nucleic acid sequence comprises the first human heavy chain variable region
sequence fused with a human Cy sequence,

the second nucleic acid sequence comprises the second human heavy chain variable
region sequence fused with a human Cy sequence, and

the third nucleic acid sequence comprises the human light chain variable region

sequence fused with a human C_sequence.

41. The method of claim 37, wherein the antibody is a fully human antibody.
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42. An antibody produced by the method of any one of claims 22-41.
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