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What is claimed is: 

1 	A mni Ica that szypraccac  a pnpi ilatinn of antigan_epanifin antilonrliac in responsa to 

challenge with an antigen, wherein all of the immunoglobulin light chains of the population of 

antigen-specific antibodies comprise a human light chain variable (VL) region derived from 

the same single human VL  gene segment and the immunoglobulin heavy chains comprise a 

human heavy chain variable (VH) region derived from a human VH gene segment selected 

from VH1-2, VH1-3, VH1-8, VH1-18, VH1-24, VH1-46, VH1-58, VH1-69, VH2-5, VH2-26, VH2-70, 

VH3-7, VH3-9, VH3-11, VH3-13, VH3-15, VH3-20, VH3-21, VH3-23, VH3-30, VH3-33, VH3-43, 

VH3-48, VH3-53, VH3-64, VH3-72, VH3-73, VH4-31, VH4-34, VH4-39, VH4-59, VH5-51, VH6-1. 

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

Vx1-39 gene segment. 

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

W3-20 gene segment. 

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

human light chain J (JL) gene segment. 

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

human JO and a JK5 gene segment. 

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

immunoglobulin VL  gene segment, a mouse immunoglobulin JL  gene segment, and a 

combination thereof. 

7. The mouse of claim 1, wherein the human VL  region is operably linked to a human, 

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

8. The mouse of claim 1, wherein the human VL  region is expressed from an 

endogenous immunoglobulin light chain locus. 

9. The mouse of claim 1, wherein the human VH region is operably linked to a human, 

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

endogenous immunoglobulin heavy chain locus. 

11. 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 VL  region derived from a human Vx1-39 gene 

segment and the immunoglobulin heavy chains comprise a human heavy chain variable (VH) 

region derived from a human VH  gene segment selected from VH1-18, VH1-69, VH2-5, VH3-9, 

VH3-13, VH3-15, VH3-2O, VH3-23, VH3-3O, VH3-48, VH3-53, VH3-64, VH4-31, VH4-34, VH4-39, 

VH4-59, VH5-51 and VH6-1. 

12. The mouse of claim 11, wherein the human VL  region comprises a Jx5 sequence. 

13. The mouse of claim 11, wherein the mouse lacks a mouse immunoglobulin VL  and/or 

J1_ gene segment. 

14. The mouse of claim 11, wherein the human VL  region is operably linked to a human, 

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

15. The mouse of claim 11, wherein the human VL  region is expressed from an 

endogenous immunoglobulin light chain locus. 

16. The mouse of claim 11, wherein the human VH  region comprises a sequence that 

encodes a human JH  region selected from a human JH1, JH2, JH3, JH4, JH5, and JH6 gene 

segment. 

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

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

18. The mouse of claim 11, wherein the human VH  region is expressed from an 

endogenous 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 VL  region derived from a human Vx3-20 gene 

segment and the immunoglobulin heavy chains comprise a human heavy chain variable (VH) 

region derived from a human VH  gene segment selected from VH1-18, VH1-69, sv'H2-70, VH3- 

11, VH3-30, VH3-33, VH3-53, VH4-39, VH4-59, VH5-51 and VH6-1. 

20. The mouse of claim 19, wherein the human VL  region comprises a Jx5 sequence. 

21. The mouse of claim 19, wherein the mouse lacks a mouse immunoglobulin VL  and/or 

JL gene segment. 

22. The mouse of claim 19, wherein the human VL  region is operably linked to a human, 

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

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

endogenous immunoglobulin light chain locus. 

24. The mouse of claim 19, wherein the human VH  region comprises a sequence that 

encodes a human JH  region selected from a human JH2, JH3, JH4, JH5, and JH6 gene 

segment. 

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

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

26. The mouse of claim 19, wherein the human VH region is expressed from an 

endogenous immunoglobulin heavy chain locus. 

27. A method for making a genetically modified mouse is provided, comprising replacing 

all or substantially all mouse VH gene segments at the endogenous mouse heavy chain 

locus with human VH gene segments; wherein the mouse is genetically modified to comprise 

no more than one or two rearranged human light chain VL/JL  sequences replacing all mouse 

light chain gene segments; wherein the human heavy chain variable gene segments are 

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 VH  gene segments are 

selected from VH1-2, VH1-3, VH1-8, VH1-18, VH1-24, VH1-46, VH1-58, VH1-69, VH2-5, VH2-26, 

VH2-70, VH3-7, VH3-9, VH3-11, VH3-13, VH3-15, VH3-20, VH3-21, VH3-23, VH3-30, VH3-33, 

VH3-43, VH3-48, VH3-53, VH3-64, VH3-72, VH3-73, VH4-31, VH4-34, VH4-39, VH4-59, VH5-51, 
xi C 	i 	,rtel , nesrs.s4.;,."44,..... 4kr.srese.; V HU- I , GI! RA GI coVIIIIJIIICILIVII LI IGIGUI. 

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

segments comprise a rearranged Vk1-39/J, a rearranged W3-20/J, and a combination 

thereof. 
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tr) THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 
T-1 
,---, N....,  
N 1. A genetically modified mouse comprising a population of B cells that each express a 
C.) 
CD human immunoglobulin light chain variable domain derived from a single rearranged human 

rn 
VK1-39/JK sequence which is present in the germline of the mouse, wherein the single 

N 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 

0 sequence is operably linked to an immunoglobulin light chain constant region sequence, and 
T-1 wherein the human immunoglobulin light chain variable domain is expressed from a 

0 sequence that  is identicnI to or is n  somnticnIly hypermutnted variant  of the renrrnnged 

rn human VK1-39/JK sequence; and 
T-1 
0 wherein the B cells of the population include at least one B cell that expresses a 
N 

human immunoglobulin heavy chain variable domain derived from a human VH  gene 

segment selected from the group consisting of VH1-46, VH2-26, VH3-21, and VH3-64. 

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 VH  gene segment 

of the group consisting of VH1-46, VH2-26, VH3-21, and VH3-64. 

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 OK 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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tr) 4. 	The mouse of any one of claims 1-3, wherein the sequence encoding the human 
T-1 
,---, N.....,  immiinnginhillin hPavy chain variahIP rinmnin ig: 
N 
C.) (a) operably linked to a mouse immunoglobulin heavy chain constant (CH) 
CD region sequence encoding a CH1, a hinge, a CH2, a CH3, or a combination 

M thereof; and/or 
N (b) present in an endogenous immunoglobulin heavy chain locus. 

0 

T-1 5. 	The mouse of any one of claims 1-4, wherein the germline of the genetically modified 

'71-  mouse lacks any endogenous unrearranged immunoglobulin VK gene segment functional for 
0 
N 
rn 

expression in an immunoglobulin light chain and the germline of the genetically modified 

T-1 mouse lacks any endogenous unrearranged immunoglobulin JK gene segment functional for 
0 
N 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 VH gene segments 

including each of VH1-46, VH2-26, VH3-21, and VH3-64. 

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 VH gene 

segment selected from the group consisting of VH1-46, VH2-26, VH3-21, and VH3-64. 

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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tr) immunized with a second antigen of interest and wherein the B cells of the population 
T-1 
,---, N.....,  innliirip at !pact nna R roll that axpraccac  a cannnri antihnriy to cairi cannnri antigan of 

interest. 
U 
cl.) 

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

N 

C) 

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. 
T-1 

0 13. The Lise of any  one of clnims 10-19, v/herein the mnking of the n  ntigen-binding 

cr) protein comprises selecting a first immunoglobulin heavy chain, comprising a first human 
T-1 
(:) immunoglobulin heavy chain variable domain, from a first antibody to said first antigen of 
N 

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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tr) (d) 	employing the sequences of the first and second human immunoglobulin 
T-1 
,---, .. hAnvy chain variahlp rinmainq to makes a hiqpanifin antigan-hinning prntAin . 
N 
U 
CD 15. The use of claim 14, wherein said first mouse and said second mouse are the same 

rn 
mouse or different mice. 

N 

16. The use of claim 14 or claim 15, wherein the first and second antigens are the same 
0 antigen, and the first and the second antibodies bind different epitopes of the same antigen. 
T-1 

0 17. The use of any  one of clnims 1A-16, ‘ivherein the mnking of the n  ntig en -b inding 

rn protein comprises expressing a first immunoglobulin heavy chain comprising the first human 
T-1 
0 	immunoglobulin heavy chain variable domain selected from the first mouse and/or a second 
N 

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 

6 to 19. 

21. The genetically modified mouse according to claim 1, substantially as herein 

described with reference to any of the Examples and/or Figures. 
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