What is claimed is:

1.- A meuse-method for making an antibody that binds an antigen of interest comprising:

— (a) immunizing a mouse with an antigen of interest, wherein the mouse

comprises in its germline genome:
(i) two unrearranged human immuneglebulinVLVK gene segments and two-or
morefive unrearranged human immunoglobulinJdLJk gene segments operably linked to
an-immunoglobulina light chain constant region_sequence, wherein the two

unrearranged human immuneglebulinVEVK gene segments are a human Vk1-39 gene
segment and a human Vk3-20 gene segment, and the-two-ermeore-human-wherein the

five unrearranged human Jk gene segments are a human Jk1 gene segment, a human

JK2 gene segment, a human Jk3 gene segment, a human Jk4 gene segment, and a

human Jk5 gene segment; and

(ii) _one or more unrearranged human Vu gene segments, one or more

unrearranged human Dy gene segments, and one or more unrearranged human Jy gene

segments operably linked to a mouse heavy chain constant region sequence;

wherein the unrearranged human heavy chain gene segments and unrearranged

human kappa light chain gene segments of the mouse are capable of rearranging to

generate immunoglobulin heavy chain variable region sequences and immunoglobulin

kappa light chain variable region sequences, respectively, and wherein the mouse does

not comprise an endogenous VK gene segment that is capable of rearranging to form a

light chain variable region sequence, and

(b) obtaining an immunoglobulin heavy chain and/or kappa light chain variable region

sequence that encodes an immunoglobulin heavy chain variable domain and/or an

immunoglobulin Ji
Jk3—Jkd—and-Jk5—and-light chain variable domain, respectively, of an antibody that specifically
binds the antigen of interest,

———one-ormore-human-(c) employing the immunoglobulin heavy chain and/or

kappa light chain variable region sequence to produce an antibody that binds the antigen.

2. A method for making an antibody that binds an antigen of interest comprising the steps

(a) _immunizing a mouse with an antigen of interest, wherein the mouse comprises in its
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germline genome:

(i) _two unrearranged human VK gene segments and five unrearranged human

JK gene segments operably linked to a light chain constant region sequence, wherein

the two unrearranged human VK gene segments are a human Vk1-39 gene segment

and a human Vk3-20 gene segment, and wherein the five unrearranged human Jk gene

segments are a human Jk1 gene segment, a human Jk2 gene segment, a human Jk3

gene segment, a human Jk4 gene segment, and a human Jk5 gene segment; and

(ii) one or more unrearranged human Vy gene segments, one or more

unrearranged human immuneglebulin-Dy_gene segments, and one or more
unrearranged human immuneglobulin-Jy gene segments operably linked to a ren-human

mouse heavy chain constant region sequence;

wherein the unrearranged human heavy chain gene segments and unrearranged

human kappa light chain gene segments of the mouse are capable of rearranging to

generate immunoglobulin heavy chain variable domains and immunoglobulin kappa light

chain variable domains, respectively;

wherein the mouse generates antibodies when immunized with the antigen,

wherein the antibodies each comprise a human heavy chain variable domain operably

linked to @ mouse heavy chain constant domain and a human light chain variable

domain operably linked to a light chain constant domain; and

wherein the mouse does not comprise an endogenous Vk gene segment that is

capable of rearranging to form a light chain variable region sequence; and

(b) determining a human heavy chain variable domain sequence of an antibody that

specifically binds the antigen and that was generated by the genetically modified mouse and/or

determining a human kappa light chain variable domain sequence of an antibody that

specifically binds the antigen and that was generated by the genetically modified mouse; and
(c) employing the immunoglobulin eenstantregion;-heavy chain and/or kappa light
chain variable domain sequence to produce an antibody that binds the antigen.

3. The method of claim 1, wherein employing the human heavy and/or kappa light chain

variable region sequence comprises employing the human heavy chain variable region

sequence of (b) operably linked to a human heavy chain constant region sequence and/or

employing the human kappa light chain variable region sequence of (b) operably linked to a

human light chain constant region sequence.
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4. The method of claim 3, wherein employing the human heavy chain variable region

sequence of (b) operably linked to a human heavy chain constant region sequence comprises

expressing the human heavy chain variable region sequence of (b) and the human heavy chain

constant region sequence.

5. The method of claim 3, wherein employing the human kappa light chain variable region

sequence of (b) operably linked to a human light chain constant region sequence comprises

expressing the human kappa light chain variable region sequence of (b) and the human light

chain constant region sequence.

6. The method of claim 2, wherein employing the human heavy and/or kappa light chain

variable domain sequence comprises employing the human heavy chain variable domain

sequence of (b) operably linked to a human heavy chain constant domain sequence and/or

employing the human kappa light chain variable domain sequence of (b) operably linked to a

human light chain constant domain sequence.

7. The method of claim 2 or 6, wherein employing the human heavy chain variable domain

sequence of (b) operably linked to a human heavy chain constant domain sequence comprises

expressing a nucleotide sequence that encodes the human heavy chain variable domain

sequence of (b) and the human heavy chain constant domain sequence.

8. The method of claim 2 or 6, wherein employing the human kappa light chain variable

domain sequence of (b) operably linked to a human light chain constant domain sequence

comprises expressing a nucleotide sequence that encodes the human kappa light chain variable

domain sequence of (b) and the human light chain constant domain sequence.

9. The method of claim 1 or claim 2, wherein the two unrearranged human Vk gene

segments and five unrearranged human Jx gene segments in the germline genome of the

mouse are operably linked to a mouse light chain constant region sequence.

10. The method of claim 9, wherein the mouse light chain constant region sequence is a

mouse Cx region sequence.
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11.  The method of claim 9, wherein the two unrearranged human Vk gene segments and

five unrearranged human Jx gene segments in the germline genome of the mouse are present

at an endogenous immunoglobulin light chain locus.

12.  The method of claim 11, wherein the germline genome of the mouse comprises in order:

the human Vx1-39 gene segment, the human V«k3-20 gene segment, the human Jk1 gene

segment, the human Jx2 gene segment, the human Jk3 gene segment, the human Jk4 gene

segment, and the human Jk5 gene segment.

13. The method of claim 1 or claim 2, wherein the one or more unrearranged human Vu

gene segments, one or more unrearranged human Dy_gene segments, and one or more

unrearranged human Jy gene segments in the germline genome of the mouse are present at an

endogenous immunoglobulin heavy chain locus.

14. The method of claim 13, wherein the mouse does not comprise an endogenous mouse

immunoglobulin V4 gene segment that is capable of rearranging to form an immunoglobulin

heavy chain variable region.

15.  The method of claim 1 or claim 2, wherein the mouse comprises a nonfunctional

immunoglobulin A light chain locus.

16.—wherein-the-human-gene-segments-_A method for making an antibody comprising:

(1) _expressing in a single cell:

(a) a first nucleic acid sequence that encodes a first immunoglobulin heavy chain,

the first nucleic acid sequence comprising a first human heavy chain variable region

sequence operably linked to a human heavy chain constant region sequence, wherein

the first human heavy chain variable region sequence was obtained from a B cell of a

mouse, wherein the mouse has been immunized with an antigen of interest including an

epitope and the mouse comprises in its germline genome:

(i) two unrearranged human Vk gene segments and five unrearranged

human Jx gene segments operably linked to a light chain constant region

sequence, wherein the two unrearranged human Vk gene segments are a

human Vx1-39 gene segment and a human Vk3-20 gene segment, and wherein
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the five unrearranged human Jx gene segments are a human Jk1 gene segment,

a human Jx2 gene segment, a human Jk3 gene segment, a human Jk4 gene

segment, and a human Jx5 gene segment; and

(ii) one or more unrearranged human Vy gene segments, one or more

unrearranged human Dy gene segments, and one or more unrearranged human

Ju gene segments operably linked to a mouse heavy chain constant region

sequence;
wherein the unrearranged human heavy chain gene segments and

unrearranged human kappa light chain gene segments of the mouse are capable

of rearranging and encoding human heavy chain variable domains and human

kappa light chain variable domains of an antibody, respectively;

wherein the mouse does not comprise an endogenous Vk gene segment

that is capable of rearranging to form a light chain variable region sequence; and

wherein the first human heavy chain variable region sequence encodes a

first human heavy chain variable domain that, with a kappa light chain variable

domain, recognizes the epitope; and

(b) a second nucleic acid sequence that encodes an immunoglobulin light chain,

the second nucleic acid sequence comprising a human kappa light chain variable region

sequence operably linked to a human light chain constant region sequence, wherein the

human kappa light chain variable region sequence comprises: a human Vk1-39 gene

segment, a human Vk3-20 gene segment, or a somatically hypermutated version

thereof;

(2) maintaining the cell under conditions sufficient to express a fully human antibody;

and
(3) isolating the antibody.

17.  The method of claim 16, wherein the two unrearranged human Vx gene segments and

five unrearranged human Jx gene segments in the germline genome of the mouse are operably

linked to @ mouse light chain constant region sequence.

18. The method of claim 17, wherein the mouse light chain constant region sequence of the

mouse is a mouse Cxk region sequence.
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19. The method of claim 17, wherein the two unrearranged human Vk gene segments and

five unrearranged human Jk gene segments in the germline genome of the mouse are present

at an endogenous immunoglobulin light chain locus.

20. The method of claim 19, wherein the germline genome of the mouse comprises in order:

the human Vx1-39 gene segment, the human V«k3-20 gene segment, the human Jk1 gene

segment, the human Jx2 gene segment, the human Jk3 gene segment, the human Jk4 gene

segment, and the human Jk5 gene segment.

21. The method of claim 16, wherein the one or more unrearranged human V4 gene

segments, one or more unrearranged human Dy gene segments, and one or more

unrearranged human Jy gene segments in the germline genome of the mouse are present at an

endogenous immunoglobulin heavy chain locus.

22. The method of claim 21, wherein the mouse does not comprise an endogenous mouse

VH gene segment that is capable of rearranging to form a heavy chain variable region.

23.  The method of claim 16, wherein the mouse comprises a nonfunctional immunoglobulin

A light chain locus.

24. The method of claim 16, wherein the second nucleic acid sequence comprises a
hVk/hJk/mCk junction sequence selected from SEQ ID NOs: 38-49.

25. The method of claim 16, wherein the antibody made by the method is a bispecific

antibody.

26. A method for generating a human heavy and/or kappa light chain variable region

sequence comprising:

(a) immunizing a genetically modified mouse with an antigen, wherein the mouse

generates antibodies when immunized with the antigen, and wherein the mouse has a germline

genome that comprises:

(i) two unrearranged human VK gene segments and five unrearranged human

JK gene segments operably linked to a light chain constant region sequence, wherein

the two unrearranged human Vk gene segments are a human Vk1-39 gene segment
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and a human Vk3-20 gene segment, and wherein the five unrearranged human Jk gene

segments are a human Jk1 gene segment, a human Jk2 gene segment, a human Jk3

gene segment, a human Jk4 gene segment, and a human Jk5 gene segment; and

(ii) one or more unrearranged human Vy gene segments, one or more

unrearranged human Dy gene segments, and one or more unrearranged human Jy gene

segments operably linked to a mouse heavy chain constant region sequence;

wherein the unrearranged human heavy chain gene segments and unrearranged

human kappa light chain gene segments of the mouse are capable of rearranging and

encoding human heavy chain variable domains and human kappa light chain variable

domains of an antibody, respectively, and wherein the mouse does not comprise an

endogenous VK gene segment that is capable of rearranging to form a light chain

variable region sequence, and

(b) determining a human heavy and/or kappa light chain variable region sequence that

encodes a human heavy and/or kappa light chain variable domain of an antibody that

specifically binds the antigen and that was generated by the genetically modified mouse.

27. A method for generating a human heavy and/or kappa light chain variable domain

sequence comprising:

(a) _immunizing a genetically modified mouse with an antigen, wherein the mouse

generates antibodies when immunized with the antigen, and wherein the mouse has a germline

genome that comprises:

(i) two unrearranged human VK gene segments and five unrearranged human

JK gene segments operably linked to a light chain constant region sequence, wherein

the two unrearranged human VK gene segments are a human Vk1-39 gene segment

and a human Vk3-20 gene segment, and wherein the five unrearranged human Jk gene

segments are a human Jk1 gene segment, a human Jk2 gene segment, a human Jk3

gene segment, a human Jk4 gene segment, and a human Jk5 gene segment; and

(ii) _one or more unrearranged human V4 gene segments, one or more

unrearranged human Dy gene segments, and one or more unrearranged human Jy gene

segments operably linked to a mouse heavy chain constant region sequence;

wherein the unrearranged human heavy chain gene segments and unrearranged

human kappa light chain gene segments of the mouse are capable of rearranging and

encoding human heavy chain variable domains and human kappa light chain variable
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domains of an antibody, respectively, and wherein the mouse does not comprise an

endogenous VK gene segment that is capable of rearranging to form a light chain

variable region sequence, and

(b) determining a human heavy and/or kappa light chain variable domain sequence of

an antibody that specifically binds the antigen and that was generated by the genetically

modified mouse.

28. The method of claim 27, wherein determining a human heavy and/or kappa light chain

variable domain sequence comprises determining a nucleotide sequence that encodes the

human heavy and/or kappa light chain variable domain sequence.

29. The method of claim 26 or 27, wherein the two unrearranged human Vx gene segments

and five unrearranged human Jk gene segments in the germline genome of the mouse are

operably linked to a mouse light chain constant region sequence.

30. The method of claim 29, wherein the mouse light chain constant region sequence is a

mouse Cx region sequence.

31. The method of claim 29, wherein the two unrearranged human Vk gene segments and

five unrearranged human Jx gene segments in the germline genome of the mouse are present

at an endogenous immunoglobulin light chain locus.

32. The method of claim 31, wherein the germline genome of the mouse comprises in order:
the human Vk1-39 gene segment, the human Vx3-20 gene segment, the human Jk1 gene

segment, the human Jx2 gene segment, the human Jk3 gene segment, the human Jk4 gene

segment, and the human Jk5 gene segment.

33. The method of claim 26 or 27, wherein the one or more unrearranged human Vy gene

segments, one or more unrearranged human Dy gene segments, and one or more

unrearranged human Jy gene segments in the germline genome of the mouse are present at an

endogenous immunoglobulin heavy chain locus.

34. The method of claim 33, wherein the mouse does not comprise an endogenous mouse
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immunoglobulin V4 gene segment that is capable of rearranging to form an immunoglobulin

heavy chain variable region.

35. The method of claim 26 or 27, wherein the mouse comprises a nonfunctional

immunoglobulin A light chain locus.

36. A method of making a nucleotide sequence encoding fully human heavy chain and/or a

fully human kappa light chain comprising the steps of:

(a) _immunizing a genetically modified mouse with an antigen, wherein the mouse has a

germline genome that comprises:

(i) two unrearranged human VK gene segments and five unrearranged human

JK gene segments operably linked to a light chain constant region sequence, wherein

the two unrearranged human VK gene segments are a human Vk1-39 gene segment

and a human Vk3-20 gene segment, and wherein the five unrearranged human Jk gene

segments are a human Jk1 gene segment, a human Jk2 gene segment, a human Jk3

gene segment, a human Jk4 gene segment, and a human Jk5 gene segment; and

(ii) one or more unrearranged human V4 gene segments, one or more

unrearranged human Dy gene segments, and one or more unrearranged human Jy gene

segments operably linked to a mouse heavy chain constant region sequence;

wherein the unrearranged human heavy chain gene segments and unrearranged

human kappa light chain gene segments of the mouse are capable of rearranging and

encoding human heavy chain variable domains and human kappa light chain variable

domains of an antibody, respectively, and wherein the mouse does not comprise an

endogenous VK gene segment that is capable of rearranging to form a light chain

variable region sequence, and

(b) determining a human heavy and/or kappa light chain variable region sequence that

encodes a human heavy and/or kappa light chain variable domain of an antibody, respectively,

that specifically binds the antigen and that was generated by the genetically modified mouse;

and

(c) operably linking the human heavy chain variable region sequence to a human heavy

chain constant region sequence to form a nucleotide sequence encoding a fully human heavy

chain and/or operably linking the human kappa light chain variable region sequence to a human

kappa light chain constant region sequence to form a nucleotide sequence encoding a fully
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human kappa light chain.

37. A method of making a fully human heavy chain and/or a fully human kappa light chain

comprising the steps of:

(a) _immunizing a genetically modified mouse with an antigen, wherein the mouse has a

germline genome that comprises:

(i) two unrearranged human Vk gene segments and five unrearranged human

JK gene segments operably linked to a light chain constant region sequence, wherein

the two unrearranged human VK gene segments are a human Vk1-39 gene segment

and a human Vk3-20 gene segment, and wherein the five unrearranged human Jk gene

segments are a human Jk1 gene segment, a human Jk2 gene segment, a human Jk3

gene segment, a human Jk4 gene segment, and a human Jk5 gene segment; and

(ii) one or more unrearranged human Vu gene segments, one or more

unrearranged human Dy gene segments, and one or more unrearranged human Jy gene

segments operably linked to a mouse heavy chain constant region sequence;

wherein the unrearranged human heavy chain gene segments and unrearranged

human kappa light chain gene segments of the mouse are capable of rearranging and

encoding human heavy chain variable domains and human kappa light variable domains

of an antibody, respectively, and wherein the mouse does not comprise an endogenous

VK gene segment that is capable of rearranging to form a light chain variable region

sequence, and
(b) determining a human heavy and/or kappa light chain variable domain sequence of

an antibody that specifically binds the antigen and that was generated by the genetically

modified mouse; and

(c) operably linking the human heavy chain variable domain sequence to a human

heavy chain constant domain sequence to form a fully human heavy chain and/or operably

linking the human kappa light chain variable domain sequence to a human kappa light chain

constant domain sequence to form a fully human kappa light chain.

38. The method of claim 37, wherein determining a human heavy or kappa light chain

variable domain sequence comprises determining a nucleotide sequence that encodes the

human heavy and/or light chain variable domain sequence, respectively.
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39. The method of claim 37, wherein operably linking the human heavy and/or light chain

variable domain sequence to a human heavy or light chain constant domain sequence,

respectively, comprises operably linking a nucleotide sequence encoding the human heavy

and/or light chain variable domain sequence to a nucleotide sequence encoding the human

heavy and/or light chain constant domain sequence, respectively.

40.  The method of claims 36 or 37, wherein the two unrearranged human Vk gene

segments and five unrearranged human Jx gene segments in the germline genome of the

mouse are operably linked to a mouse light chain constant region sequence.

41. The method of claim 40, wherein the mouse light chain constant region sequence is a

mouse Cx region sequence.

42. The method of claims 36 or 37, wherein the two unrearranged human Vk gene
segments and five unrearranged human Jx gene segments in the germline genome of the

mouse are present at an endogenous immunoglobulin light chain locus.

43. The method of claim 42, wherein the germline genome of the mouse comprises in order:
the human Vx1-39 gene segment, the human Vk3-20 gene segment, the human Jk1 gene

segment, the human Jx2 gene segment, the human Jk3 gene segment, the human Jk4 gene

segment, and the human Jk5 gene segment.

44. The method of claims 36 or 37, wherein the one or more unrearranged human V4 gene

segments, one or more unrearranged human Dy gene segments, and one or more

unrearranged human Jy gene segments in the germline genome of the mouse are present at an

endogenous immunoglobulin heavy chain locus.

45. The method of claim 44, wherein the mouse does not comprise an endogenous mouse

immunoglobulin V4 gene segment that is capable of rearranging to form an immunoglobulin

heavy chain variable region.

46.  The method of claims 36 or 37, wherein the mouse comprises a nonfunctional

immunoglobulin A light chain locus.
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47. A method of making a mouse comprising genetically modifying the germline genome of

the mouse so that it includes:

(a) two unrearranged human immunoglobulin Vx gene segments and five unrearranged

human immunoglobulin Jx gene segments operably linked to an immunoglobulin light chain

constant region, wherein the two unrearranged human immunoglobulin Vx gene segments are a

human Vx1-39 gene segment and a human Vk3-20 gene segment, and the five unrearranged

human immunoglobulin Jk gene segments are human Jx1, human Jx2, human Jx3, human Jx4,

and human Jx5; and

(b) one or more human immunoglobulin V4 gene segments, one or more human

immunoglobulin Dy gene segments, and one or more human immunoglobulin Jy4 gene segments

operably linked to a mouse immunoglobulin constant region sequence;

wherein the human immunoglobulin kappa light chain gene segments are capable of

rearranging and encoding human immunoglobulin light chain variable domains, and further

wherein the mouse does not comprise an endogenous immunoglobulin ¥ .Vk gene segment that

is capable of rearranging to form an immunoglobulin light chain—_variable region sequence.

248. The meusemethod of claim 447, wherein the two unrearranged human

Viimmunoglobulin Vx gene segments and the twe-ermerefive unrearranged human

Jiimmunoglobulin Jk gene segments are operably linked to a mouse or rat

immunoglobulin light chain constant region-

sequence
3= The-mouse-ofelaim-2, wherein the immunoglobulin light chain constant region_sequence

is a rat SkCx region or a mouse Cx region.

5— The-mousemethod of any one of the-preceding-claims-wherein-the-mouse-comprises
five-human-J-gene-segments:

& Themevseseiclim-Bwhersinthe-fve human -cenesegmenisare-humandich 12
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Jr3—Jkdahrd-JK5-

+—The-mouse-of any-one-ofthe-preceding-claims 47 to 48, wherein the two unrearranged

human M.immunoglobulin Vk gene segments and twe-ermerefive unrearranged human

Jiimmunoglobulin Jk gene segments are present at an endogenous kappa immunoglobulin light

chain locus.

8.50. The meusemethod of any one of the-preceding-claims 47 to 49, wherein the one or more
human immunoglobulin V4 gene segments, one or more human V¥g-immunoglobulin Dy gene
segments, and one or more human Duand-ene-ormeore-humanrimmunoglobulin Jy gene

segments are operably linked to a mouse constant region--_sequence.

9 Themouse

51. The method of any one of claims 47 to 50, wherein the human immunoglobulin heavy

chain gene segments are capable of rearranging and encoding human immunoglobulin heavy

chain variable domains.

52. The method of any one of the-preceding-claims 47 to 51, wherein the mouse comprises

a functional AL immunoglobulin light chain locus.

4053, The meusemethod of any one of claims 447 to 852, wherein the mouse

comprises a nonfunctional AL immunoglobulin light chain locus.

4=

54. The meusemethod of any one of the-preceding-claims where48 to 53, wherein the two
unrearranged human ¥.immunoglobulin Vk gene segments and twe-er-merefive unrearranged

human Jiimmunoglobulin Jx gene segments operably linked to a mouse or rat light chain

constant region sequence are present at aan endogenous mouse kK immunoglobulin light chain
variable region locus-comprising.

55. The method of claim 54, wherein the germline genome of the mouse comprises in order:

two human V«kVk segments which are athe human ¥k4Vk1-39 gene segment and a the human
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Vk3Vk3-20 gene segment, a human Jx1, a human Jkx2, a human Jk3, a human Jk4 and a

human Jxt—-Jk2-Jx3—Jxd-and-Jk5-Jx5.

42-56. The meusemethod of any one of the-preceding-claims where-the-mouse

e comprises a mature

characterized-by-lgM*-B220" expressionhVi/hJk/mCx junction sequence selected from SEQ ID
NOs: 38-49.

57. An isolated cell from a 44—Fhe-mouse made by the method of any one of the
preceding-claims;-wherein-the-meouse-comprises-a-total-CD19* B 47 to 56.

58. The cell populati
cells:
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J,gllgh*,—lgM‘eé—te—abeut—mg “cells-

characterized by CD93-B220* CD24/35% |gM*°_IgD" expression-

28— The-cell-of-claim-27-wherein-the cell is an embryonic stem (ES) cell.
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39-- 59.The cell of claim 2£57, wherein the cell is a B cell.

3460. A hybridoma made with the B cell of claim 36--59.

61. A method for making an antibody that binds an antigen32—Use of interest comprising

immunizing a genetically modified mouse made according to any one of claims +to-26-to

~47 to 56 with an antigen of interest,

obtaining an immunoglobulin variable region sequence from the mouse, and

employing the immunoglobulin variable region sequence to produce

33— A-method-formaking an antibody that binds anthe antigen-.
62. The method of interest-comprising-claim 61, wherein the method further comprises:

immunizing-meouse-expressing in a single cell:
(a) a first human immunoglobulin heavy chain variable region sequence of the

genetically modified mouse made according to any one of claims 457 to 26-with-an

. ‘| ,
obtaining-an66 which has been immunized, wherein the human immunoglobulin heavy
chain variable region gene-sequence-from-the-mouse,—and

1o-26-which-has-been-immunisedwhere-the-Vy-gene-sequence is fused with a

human Cy gene sequence; and

(b) _a ¥i-gerehuman immunoglobulin light chain variable region

sequence, wherewherein the ¥ _-gerehuman immunoglobulin light chain variable

region sequence is fused with a human S.-gereimmunoglobulin light chain
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constant region sequence;

maintaining the cell under conditions sufficient to express a fully human antibody; and

isolating the antibody from the cell.

35:63. The method according to claim 34,-where62, wherein the cell comprises a second

Vu-gerehuman immunoglobulin heavy chain variable region sequence of a genetically modified

mouse made according to any one of claims 447 to 2656 which has been
_immunized, where-the-Vy-gene

wherein the second human immunoglobulin heavy chain variable region

sequence is fused with a human Cs-gereimmunoglobulin heavy chain constant region

sequence, wherewherein the first Vu-gerehuman immunoglobulin heavy chain variable

region sequence

encodes a Vy-domainthatrecognizesa-irst epiepe—and-the second-V-genesequence
encodes-a-VY4human immunoglobulin heavy chain variable domain that recognizes a second
epitope;-wherein-the-first epitope-and-the-second-, and the second human immunoglobulin

heavy chain variable region sequence encodes a second human immunoglobulin heavy chain

variable domain that recognizes a second epitope-are,

wherein the first epitope and the second epitope are not identical, and wherein the first

and the second ¥shuman immunoglobulin heavy chain variable domains interact with the

¥.human immunoglobulin light chain variable domain encoded by the ¥.-gerehuman

immunoglobulin light chain variable region sequence.







44- 64. A method of producing an antibody comprising immunizing a genetically modified mouse

made according to any one of claims 447 to 2656 with an antigen and obtaining a human

immunoglobulin heavy chain variable regiordomain amino acid sequence, or encoding

nucleotide sequence, from a resulting antibody produced by the genetically modified mouse

against the antigen, and utilizing said human immunoglobulin heavy chain variable

regiondomain amino acid ersequence or encoding nucleic acid sequence in making an

antibody.

45-65. The method of claim 4464, wherein the method further comprises:

_(a) _identifying the human immunoglobulin heavy chain variable regienrdomain

amino acid sequence, or encoding nucleotide sequence, from at-two different antibodies against

different epitopes of the antigen that the genetically modified mouse has been immunized with;

or

(b) _immunizing the same genetically modified mouse, or a further mouse made

according to any one of claims 447 to 2656, with a different antigen, then identifying a human

immunoglobulin heavy chain variable region-sequencedomain amino acid sequence, or

encoding nucleotide sequence, from an antibody produced by the genetically modified mouse

whichthat is specific for the-seeondsaid different antigen,_and generating a bispecific antibody
—where-the-methodfurthercomprises—using-the-by employing the two different human
immunoglobulin heavy chain variable regionsto-generate-a-bispeecific-antibody-

domain amino acid sequences, 45— The-method-of claim-44 or 45 where-the-method

mouse embryonic stem (ES) cell that has been genetically modified so that it comprises in its

genome:
exactly two unrearranged human immunoglobulin Vx gene segments and five

unrearranged human immunoglobulin Jx gene segments operably linked to a mouse
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immunoglobulin light chain constant region sequence, wherein the two unrearranged human

immunoglobulin Vx gene segments are a human Vk1-39 gene segment and a human Vx3-20

gene segment, and wherein the five unrearranged human immunoglobulin Jx gene segments

are a human Jx1 gene segment, a human Jx2 gene segment, a human Jk3 gene segment, a

human Jx4 gene segment, and a human Jk5 gene segment.

67. The genetically modified mouse ES cell of claim 66, further comprising in its genome:

one or more unrearranged human immunoglobulin VH gene segments, one or more

unrearranged human immunoglobulin DH gene segments, and one or more unrearranged

human immunoglobulin JH gene segments operably linked to a mouse immunoglobulin heavy

chain constant region sequence at the endogenous heavy chain loci.

68. The genetically modified ES cell of claim 67, wherein the genome of the ES cell does not

comprise an endogenous mouse immunoglobulin VH gene segment that is capable of

rearranging to form an immunoglobulin heavy chain variable region.

69. The genetically modified ES cell of any one of claims 66 to 68, wherein the two

unrearranged human immunoglobulin Vx gene segments and five unrearranged human

immunoglobulin Jk gene segments are present at the endogenous immunoglobulin k light chain

locus.

70. The genetically modified ES cell of claim 66 or 67, wherein the genome of the genetically

modified mouse ES cell does not comprise a functional A light chain locus.

71. The genetically modified mouse ES cell of claim 66 or 67, wherein the mouse light chain

constant region is a mouse Cx constant region.

72. The genetically modified mouse ES cell of claim 71, wherein the mouse Ck constant

region is an endogenous mouse Cx constant region.

73. The genetically modified mouse ES cell of claim 66 or 67, wherein the human Vk1-39

gene segment in genome of the genetically modified mouse ES cell is a human germline Vk1-39
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gene segment and the human Vk3-20 gene segment in the genome of the genetically modified

mouse ES cell is a human germline Vk3-20 gene segment.

74. The genetically modified mouse ES cell of claim 66 or 67, wherein the genome of the

genetically modified mouse ES cell comprises in order: the human Vk1-39 gene segment, the

human Vx3-20 gene segment, the human Jk1 gene segment, the human Jk2 gene segment,

the human Jx3 gene segment, the human Jk4 gene segment, and the human Jk5 gene

segment.

75. The genetically modified mouse ES cell of any one of claims 66 to 74, wherein the

genome of the genetically modified mouse ES cell comprises a DLC-5J locus, wherein the DLC-

5J locus comprises a hVk/hJk/mCxk junction sequence selected from SEQ ID NOs: 38-49.

76. A method of making a mouse comprising gestating a mouse embryo derived from the

genetically modified ES cell of claim 66 or 67 in a surrogate mother and allowing the surrogate

mother to give birth to progeny derived in whole or in part from the genetically modified ES cell.

77. A method of making a genetically modified mouse ES cell, the method comprising

genetically modifying an ES cell so that it comprises in its genome exactly two unrearranged

human immunoglobulin Vk gene segments and five unrearranged human immunoglobulin Jx

gene segments operably linked to a mouse immunoglobulin light chain constant region

sequence, wherein the two unrearranged human immunoglobulin Vk gene segments are a

human Vx1-39 gene segment and a human Vk3-20 gene segment, and wherein the five

unrearranged human immunoglobulin Jx gene segments are a human Jx1 gene segment, a

human Jk2 gene segment, a human Jx3 gene segment, a human Jk4 gene segment, and a

human Jk5 gene segment.

78. The method of claim 77, wherein the genetically modified mouse ES cell further

comprises in its genome one or more unrearranged human immunoglobulin VH gene segments,

one or more unrearranged human immunoglobulin DH gene segments, and one or more

unrearranged human immunoglobulin JH gene segments operably linked to a mouse

immunoglobulin heavy chain constant region sequence at the endogenous heavy chain loci.
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79. The method of claim 77 or 78, wherein the mouse light chain constant region is a mouse

Cxk constant region.

80. The method of claim 79, wherein the mouse light chain constant region is an

endogenous mouse Cx constant region.

81. The method of claim 78, wherein the genome of the genetically modified ES cell does

not comprise an endogenous mouse immunoglobulin VH gene segment that is capable of
rearranging to form an immunoglobulin heavy chain variable region-erregions-identified-in-the
antbedy oroducad by tha mothad

82. The method of any one of claims 77 to 81, wherein the two unrearranged human

immunoglobulin Vx gene segments and five unrearranged human immunoglobulin Jx gene

segments are present at the endogenous immunoglobulin x light chain locus.

83. The method of claim 77 or 78, wherein the genome of the genetically modified mouse

ES cell does not comprise a functional A light chain locus.

84. The method of claim 77 or 78, wherein the human Vk1-39 gene segment in the genome

of the genetically modified mouse ES cell is a human germline Vk1-39 gene segment and the

human Vk3-20 gene segment in the genome of the genetically modified mouse ES cell is a

human germline Vk3-20 gene segment.

85. The method of claim 77 or 78, wherein the genome of the genetically modified mouse

ES cell comprises in order: the human Vk1-39 gene segment, the human Vx3-20 gene

segment, the human Jx1 gene segment, the human Jk2 gene segment, the human Jk3 gene

segment, the human Jk4 gene segment, and the human Jx5 gene segment.

86. The method of any one of claims 77 to 85, wherein the genetically modified mouse ES

cell comprises a DLC-5J locus, wherein the DLC-5J locus comprises a hVk/hJk/mCxk junction
sequence selected from SEQ ID NOs: 38-49.
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