
	
1	

	

ADAM6 MICE 

 

RELATED APPLICATIONS 

[0001] This application is a divisional application of New Zealand Patent Application 

718688, which is a divisional of New Zealand Patent Application 703609,which is a 

divisional application of New Zealand Patent Application No 612643, the entire contents of 

which are incorporated herein by reference. 

 

FIELD OF INVENTION 

[0001A] Genetically modified mice, cells, embryos, and tissues that comprise a 

nucleic acid sequence encoding a functional ADAM6 locus are described.  Modifications 

include human and/or humanized immunoglobulin loci.  Mice that lack a functional 

endogenous ADAM6 gene but that comprise ADAM6 function are described, including 

mice that comprise an ectopic nucleic acid sequence that encodes an ADAM6 protein.  

Genetically modified male mice that comprise a modification of an endogenous 

immunoglobulin VH locus that renders the mouse incapable of making a functional ADAM6 

protein and results in a loss in fertility, and that further comprise ADAM6 function in the 

male mice are described, including mice that comprise an ectopic nucleic acid sequence 

that restores fertility to the male mouse. 

 

BACKGROUND OF INVENTION 

[0002] Mice that contain human antibody genes are known in the art.  Pharmaceutical 

applications for antibodies in the last two decades have fueled a great deal of research into 

making antibodies that are suitable for use as human therapeutics.  Early antibody 

therapeutics, which were based on mouse antibodies, were not ideal as human 

therapeutics because repeated administration of mouse antibodies to humans results in 

immunogenicity that can confound long-term treatment regimens.  Solutions based on 

humanizing mouse antibodies to make them appear more human and less mouse-like 

were developed.  Methods for expressing human immunoglobulin sequences for use in 

antibodies followed, mostly based on in vitro expression of human immunoglobulin libraries 

in phage, bacteria, or yeast.  Finally, attempts were made to make useful human 

antibodies from human lymphocytes in vitro, in mice engrafted with human hematopoietic 

cells, and in transchromosomal or transgenic mice with disabled endogenous 

immunoglobulin loci.  In the transgenic mice, it was necessary to disable the endogenous 

mouse immunoglobulin genes so that the randomly integrated fully human transgenes 

would function as the source of immunoglobulin sequences expressed in the mouse.  Such 
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mice can make human antibodies suitable for use as human therapeutics, but these mice 

display substantial problems with their immune systems.  These problems (1) make the 

mice impractical for generating a sufficiently diverse antibody repertoire, (2) require the use 

of extensive re-engineering fixes, (3) provide a suboptimal clonal selection process likely 

due to incompatibility between human and mouse elements, and (4) render these mice an 

unreliable source of large and diverse populations of human variable sequences needed to 

be truly useful for making human therapeutics.   
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We claim: 

 

1. A method for generating a human heavy or light chain variable domain 

sequence comprising the steps of: 

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

mouse:  

 (i) has a genome that comprises: 

(A) one or more human VH gene segments, one or more human 

DH gene segments, and one or more human JH gene segments operably 

linked to a mouse heavy chain constant region at an endogenous mouse 

immunoglobulin heavy chain locus,  

(B) one or more human VL gene segments and one or more 

human JL gene segments operably linked to a light chain constant region, 

and 

(C) an inserted nucleotide sequence that encodes a mouse 

ADAM6 protein, which nucleotide sequence is integrated in the genome 

of the mouse, wherein the mouse ADAM6 protein is expressed in the 

genetically modified mouse;   

 (ii) 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 

(iii) is fertile; and 

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

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

genetically modified mouse. 

 

2. The method of claim 1, wherein determining a human heavy or light chain 

variable domain sequence comprises determining a nucleotide sequence that encodes 

the human heavy or light chain variable domain sequence.  

 

3.  The method of claim 1, wherein the one or more human VH gene segments are 

selected from the group consisting of VH6-1, VH1-2, VH1-3, VH2-5, VH3-7, VH1-8, VH3-9, 

VH3-11, VH3-13, VH3-15, VH3-16, VH1-18, VH3-20, VH3-21, VH3-23, VH1-24, VH2-26, VH4-
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28, VH3-30, VH4-31, VH3-33, VH4-34, VH3-35, VH3-38, VH4-39, VH3-43, VH1-45, VH1-46, 

VH3-48, VH3-49, VH5-51, VH3-53, VH1-58, VH4-59, VH4-61, VH3-64, VH3-66, VH1-69, VH2-

70, VH3-72, VH3-73, VH3-74, and a combination thereof. 

 

4. The method of claim 1, wherein the one or more human VL gene segments and 

one or more human JL gene segments are operably linked to a mouse light chain 

constant region at an endogenous mouse light chain locus. 

 

5. The method of claim 1, wherein the one or more human VL gene segments are 

selected from the group consisting of Vκ1-5, Vκ1-6, Vκ1-8, Vκ1-9, Vκ1-12, Vκ1-16, 

Vκ1-17, Vκ1-27, Vκ1-33, Vκ1-37, Vκ1-39, Vκ2-24, Vκ2-28, Vκ2-29, Vκ2-30, Vκ2-40, 

Vκ3-11, Vκ3-15, Vκ3-20, Vκ4-1, Vκ6-21, and a combination thereof. 

 

6. The method of claim 1, wherein the nucleic acid sequence encoding the mouse 

ADAM6 protein:  

(a) is present on the same chromosome as the endogenous mouse 

immunoglobulin heavy chain locus; and/or 

(b) is present at an ectopic position. 

 

7. The method of claim 1, wherein the mouse ADAM6 protein is mouse ADAM6a 

or mouse ADAM6b. 

 

8.  The method of claim 1, wherein the nucleotide sequence that encodes the 

mouse ADAM6 protein is contiguous with one or more human VH gene segments, one 

or more human DH gene segments, or one or more human JH gene segments. 

 

9. A method of making a fully human heavy chain or a fully human light chain 

comprising operably linking the human heavy or light chain variable domain sequence 

of claim 1 to a human heavy or light chain constant domain sequence, respectively, to 

form a fully human heavy chain or a fully human light chain. 

 

10. The method of claim 9, wherein operably linking the human heavy or light 

chain variable domain sequence to a human heavy or light chain constant domain 
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sequence, respectively, comprises operably linking a nucleotide sequence encoding 

the human heavy or light chain variable domain sequence to a nucleotide sequence 

encoding the human heavy or light chain constant domain sequence. 

 

11.  The method of claim 9, wherein the one or more human VH gene segments are 

selected from the group consisting of VH6-1, VH1-2, VH1-3, VH2-5, VH3-7, VH1-8, VH3-9, 

VH3-11, VH3-13, VH3-15, VH3-16, VH1-18, VH3-20, VH3-21, VH3-23, VH1-24, VH2-26, VH4-

28, VH3-30, VH4-31, VH3-33, VH4-34, VH3-35, VH3-38, VH4-39, VH3-43, VH1-45, VH1-46, 

VH3-48, VH3-49, VH5-51, VH3-53, VH1-58, VH4-59, VH4-61, VH3-64, VH3-66, VH1-69, VH2-

70, VH3-72, VH3-73, VH3-74, and a combination thereof. 

 

12. The method of claim 9, wherein the one or more human VL gene segments and 

one or more human JL gene segments are operably linked to a mouse light chain 

constant region at an endogenous mouse light chain locus. 

 

13. The method of claim 9, wherein the one or more human VL gene segments are 

selected from the group consisting of Vκ1-5, Vκ1-6, Vκ1-8, Vκ1-9, Vκ1-12, Vκ1-16, 

Vκ1-17, Vκ1-27, Vκ1-33, Vκ1-37, Vκ1-39, Vκ2-24, Vκ2-28, Vκ2-29, Vκ2-30, Vκ2-40, 

Vκ3-11, Vκ3-15, Vκ3-20, Vκ4-1, Vκ6-21, and a combination thereof. 

 

14. The method of claim 9, wherein the nucleic acid sequence encoding the mouse 

ADAM6 protein:  

(a) is present on the same chromosome as the endogenous mouse 

immunoglobulin heavy chain locus; and/or 

(b) is present at an ectopic position. 

 

15. The method of claim 9, wherein the mouse ADAM6 protein is mouse ADAM6a 

or mouse ADAM6b. 

 

16. The method of claim 9, wherein the nucleotide sequence that encodes the 

mouse ADAM6 protein is contiguous with one or more human VH gene segments, one 

or more human DH gene segments, or one or more human JH gene segments. 
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SEQUENCE LISTING 

<110> Lynn Macdonald 
Sean Stevens 
Andrew J. Murphy 

<120> ADAM6 Mice 

<130> 1360A-WO 

<140> To be assigned 
<141> 

<150> 61/595,200 
<151> 2012-02-06 

<150> 61/497,650 
<151> 2011-06-16 

<150> 61/446,895 
<151> 2011-02-25 

<160> 58 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 754 
<212> PRT 
<213> Mus musculus 

<400> 1 
Met Leu Ser Leu Thr Trp Gly Met Arg Leu Val Glu Arg Pro Val Val 
1 	 5 	 10 	 15 

Pro Arg Val Leu Leu Leu Leu Phe Ala Leu Trp Leu Leu Leu Leu Val 
20 	 25 	 30 

Pro Val Trp Cys Ser Gln Gly His Pro Thr Trp Arg Tyr Ile Ser Ser 
35 	 40 	 45 

Glu Val Val Ile Pro Arg Lys Glu Ile Tyr His Thr Lys Gly Leu Gin 
50 	 55 	 60 

Ala Gln Arg Leu Leu Ser Tyr Ser Leu Arg Phe Arg Gly Gln Arg His 
65 	 70 	 75 	 80 
Ile Ile His Leu Arg Arg Lys Thr Leu Ile Trp Pro Arg His Leu Leu 

85 	 90 	 95 
Leu Thr Thr Gln Asp Asp Gln Gly Ala Leu Gin Met Glu Tyr Pro Phe 

100 	 105 	 110 
Phe Pro Val Asp Cys Tyr Tyr Ile Gly Tyr Leu Glu Gly Ile Leu Gln 

115 	 120 	 125 
Ser Met Val Thr Val Asp Thr Cys Tyr Gly Gly Leu Ser Gly Val Ile 

130 	 135 	 140 
Lys Leu Asp Asn Leu Thr Tyr Glu Ile Lys Pro Leu Asn Asp Ser Gln 
145 	 150 	 155 	 160 
Ser Phe Glu His Leu Val Ser Gln Ile Val Ser Glu Ser Asp Asp Thr 

165 	 170 	 175 

1 


