We claim:

1.

A mouse having in its germline:

(a) an insertion comprising an unrearranged human genomic sequence comprising a single
human V4 gene segment, one or more Dy gene segments, and one or more Ju gene segments,
wherein the single human V4 gene segment, one or more Dy gene segments, and one or more
Jugene segments are operably linked to a mouse immunoglobulin heavy chain constant region
gene at the endogenous immunoglobulin heavy chain locus, and wherein the single human
Vugene segment is Vy1-2 or a polymorphic variant thereof, wherein the insertion disrupts the
function of an endogenous ADAMBG protein, and wherein the disruption of the endogenous ADAM6

function is associated with a reduction in fertility in male mice; and

b) an insertion comprising a nucleic acid sequence that encodes a mouse ADAMG6 protein that is
functional in a male mouse, wherein the mouse ADAM®6 protein is expressed if the mouse is a
male mouse such that the male mouse has wild-type fertility, wherein the nucleic acid sequence
that encodes the mouse ADAMG6 protein is located upstream of the single human Vhgene

segment;

wherein B cells of the mouse express antibodies in response to exposure to an antigen, wherein
each antibody includes two immunoglobulin light chains paired with two immunoglobulin heavy
chains, wherein each heavy chain comprises a human heavy chain variable domain expressed
from a human heavy chain variable region sequence including a V1 gene segment that is identical

to, or a somatically hypermutated version of, the single human Vygene segment.

The mouse of claim 1, wherein the single human V4 gene segment is a polymorphic variant of
Vu1-2.

The mouse of claim 1, wherein the mouse comprises a deletion of all functional endogenous

Vu gene segments.

The mouse of claim 1, wherein the unrearranged human genomic sequence comprises a human

Vu1-2 gene segment, 27 human Dy gene segments, and six human Jy gene segments.
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10.

11

The mouse of claim 1, further comprising one or more human Vk gene segments and one or more

human Jk gene segments.

The mouse of claim 5, wherein the one or more human Vk gene segments and one or more

human Jk gene segments are present at an endogenous immunoglobulin light chain locus.

The mouse of claim 1, wherein the mouse is a male mouse.

A cell or tissue derived from the mouse of claim 1 or 7.

A method of generating a rearranged human immunoglobulin heavy chain variable region
sequence that encodes a human immunoglobulin heavy chain variable domain, the method

comprising:

(a) immunizing the mouse of claim 1 with an antigen of interest;

(b) allowing said mouse to mount an immune response with respect to the antigen of interest; and

(c) identifying or isolating a rearranged human immunoglobulin heavy chain variable region
sequence that encodes a heavy chain variable domain of an antibody from the mouse that binds

the antigen of interest.

The method of claim 9, wherein the heavy chain variable domain includes an amino acid
sequence encoded by the single human Vygene segment, wherein the amino acid sequence
encoded by the single human Vi gene segment is at least 75% identical to SEQ ID NO: 64.

. The method of claim 9, wherein the heavy chain variable domain includes an amino acid

sequence encoded by the single Vi1 gene segment, wherein the amino acid sequence encoded
by the single human Vygene segment encodes an amino acid sequence identical to SEQ ID NO:
64.
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12.

13.

14.

15.

A method for modifying an immunoglobulin heavy chain locus of a mouse, comprising:

(a) making a first modification of the mouse immunoglobulin heavy chain locus, wherein the first
modification comprises an insertion of one or more unrearranged human immunoglobulin gene
sequences at the mouse immunoglobulin heavy chain locus, including a single human Vygene
segment, one or more Dx gene segments, and one or more Ju gene segments, wherein the single
human Vugene segment, one or more Dy gene segments, and one or more Jygene segments
are operably linked with a mouse immunoglobulin heavy chain constant region gene at the
endogenous immunoglobulin heavy chain locus, wherein the single human Vi gene segment is
Vu1-2 or a polymorphic variant thereof, wherein the insertion disrupts the function of an
endogenous ADAMG6 protein, and wherein the disruption of the endogenous ADAMG6 function is

associated with a reduction in fertility in male mice; and

(b) making a second modification of the mouse which comprises an insertion of a mouse ADAMG6
sequence upstream of the single human Vx gene segment, wherein the mouse ADAMG6 sequence
encodes a mouse ADAMG6 protein that is functional in a male mouse, wherein the functional
mouse ADAMBG protein is expressed if the mouse is a male mouse such that the male mouse has

wild-type fertility.

The method of claim 12, wherein the first modification comprises the replacement of one or more
sequences in the mouse immunoglobulin heavy chain locus with the one or more unrearranged

human immunoglobulin gene sequences.

The method of claim 12, wherein the first modification comprises the replacement of one or more
endogenous Vygene segments with the single human Vigene segment in the endogenous

immunoglobulin heavy chain locus.

The method of claim 12, wherein the first modification comprises the replacement of an
endogenous heavy chain variable gene sequence with the one or more unrearranged human

immunoglobulin gene sequences, including the single Vi gene segment, operably linked with the
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17.
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19.

20.

21.

mouse immunoglobulin heavy chain constant region gene in the endogenous immunoglobulin

heavy chain locus.

The method of claim 12, wherein the first and the second modification are made simultaneously.

A method for generating an antibody specific against an antigen comprising the steps of:

(a) immunizing the mouse of claim 1 with the antigen;

(b) isolating at least one cell from the mouse producing an antibody specific against the antigen;

and

(c) culturing the at least one cell producing an antibody of step (b); and

(d) obtaining said antibody.

The method of claim 17, wherein the culturing in step (c) is performed on at least one hybridoma

cell generated from the at least one cell obtained in step (b).

The method of claim 17, wherein the at least one cell obtained in step (b) is derived from the

spleen, a lymph node or bone marrow of the mouse from step (a).

The method of claim 17, wherein immunizing with the antigen of step (a) is carried out with protein,
DNA, a combination of DNA and protein, or cells expressing the antigen.

The method of claim 9, wherein the heavy chain variable domain includes an amino acid
sequence encoded by the single human Vygene segment, wherein the amino acid sequence
encoded by the single human Vygene segment is at least 90% identical to SEQ ID NO: 64.
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25.

26.

The method of claim 9, wherein the heavy chain variable domain includes an amino acid
sequence encoded by the single human Vygene segment, wherein the amino acid sequence

encoded by the single human Vi gene segment is at least 95% identical to SEQ ID NO: 64.

The method of claim 9, wherein the heavy chain variable domain includes an amino acid
sequence encoded by the single human Vygene segment, wherein the amino acid sequence

encoded by the single human Vygene segment is at least 98% identical to SEQ ID NO: 64.

A method for making a human antigen-binding protein, comprising the steps of:

(a) exposing a mouse of claim 1 to an antigen of interest;

(b) allowing the mouse to mount an immune response to the antigen; and

(c) obtaining from the mouse a heavy chain variable region nucleic acid sequence encoding a

human heavy chain variable domain of an antibody that specifically binds the antigen of interest.

The method of claim 24, further comprising the step of (d) linking the human heavy chain variable

region nucleic acid sequence to a human heavy chain constant region nucleic acid sequence.

The method of claim 25, further comprising the step of (e) expressing in a mammalian cell an
antibody comprising the human heavy chain variable region nucleic acid sequence and the human

heavy chain constant region nucleic acid sequence.
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