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CLAIMS

A method for insertion of part of, or a complete, human VDJ region, the method

comprising insertion of three or more human DNA fragments into a rodent ES cell DNA

target comprised by a rodent IgH locus,

2.

in which the insertion is of DNA fragments of >100kb into a chromosome of the rodent

ES cell in a stepwise fashion,

in which fragments of the human VDJ locus are inserted upstream of the rodent constant

region by homologous recombination,

in which during the stepwise insertion the 5' end of the upstream (5”) DNA insert is

increased in length,

in which the method comprises insertion of a first DNA sequence into the target, the

sequence having a DNA vector portion and a first sequence of interest (X1);

insertion of a second DNA sequence into the vector portion of the first sequence, the
second DNA sequence having a second sequence of interest (X2) and a second vector
portion, to provide a contiguous X2X1 sequence within the target in which X1 and X2

are joined together directly without intervening sequences,
in which X1 and X2 are human DNA, and comprise fragments of the human VDJ locus

excising any vector sequence DNA separating X1 and X2 to provide a contiguous X2X1

sequence within the target by transposase mediated DNA excision,

and in which the rodent genome is modified to prevent expression of the native rodent
antibodies in the rodent by inactivation of all or part of the rodent VDI region, in which
the modifying is achieved by insertion of one or more site specific recombinase sites
into the genome and then use of these sites in recombinase-mediated excision of all or a

part of the rodent Ig locus.

A method according to Claim 1 in which the contiguous sequence is a contiguous

X3X2X1 sequence, where X3 is a third sequence of interest and X3 is human DNA inserted

with a further vector portion.



10

15

20

25

40

3. A method according to Claim 1 or 2, in which an inserted DNA fragment comprises a
part of the human VDI region flanked by 5'or 3' sequences that are not from the human VDJ

region in which the 5' or 3' flanking sequences each contain one or more selectable markers.

4. A method according to Claim 1, 2 or 3 in which insertion of human VDJ DNA into a
genome is achieved without leaving any of the flanking DNA in the genome, the flanking

DNA being removed by transposase mediated excision.

5. A method according to any preceding claim, in which the human VDI region is built up
in a stepwise manner using 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 20 or more separate

insertions.

6. A method according to any preceding claim, in which 800-1000kb of the human IgH

VDI region is inserted into the mouse IgH locus.

7. A method according to Claim 6, in which the inserted IgH region comprises bases
105,400,051 to 106,368,585 from human chromosome 14 (NCBI36 for the human genome,
ENSEMBL Release 54).

8. A method according to any preceding claim, in which the method is for insertion into a
mouse ES cell DNA target, and the 3’ end of the last human J gene to be inserted is less than

2kb, optionally less than 1kb, from the human-mouse join region.

9. A method according to any preceding claim, in which the method produces a cell
comprising inserted human VDJ DNA, and the cell is a rodent ES cell that can be used to

generate a rodent which is a homozygous recombinant for the desired insertion.

10. A method for producing a transgenic rodent, the method comprising insertion of
multiple DNA fragments into an ES cell DNA genomic target according to the method of any
preceding claim, optionally in which the rodent is a homozygous recombinant for an insertion

of human VDJ DNA.

11. A method according to any preceding claim, in which the rodent is a mouse and the ES
cell can produce a mouse that produces only ES cell-derived B cells, in which the human-
mouse IgH locus is engineered in a cell line in which one IgH allele has already been

inactivated, in order that the mouse comprises only the human-mouse IgH which is active, in
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which the mice are generated in a RAG-1 deficient background, a RAG-2 deficient
background, or a RAG12/RAG2 deficient background.

12. A method for producing an antigen specific antibody comprising carrying out the
method according to Claim 10, and carrying out the further step of immunising the transgenic
rodent with a desired antigen and recovering the antibody specific to the antigen, in which the
antibody is a chimaeric antibody having a constant region from the rodent and a human

variable region.

13. A method according to Claim 12 further comprising the step of replacing the rodent

constant region with a human constant region.

14. A method according to Claim 12, in which the transgenic rodent produces chimaeric
antibodies having a rodent constant region and a human variable region, and the chimaeric
antibodies are manipulated, optionally at the DNA level, to generate molecules with antibody-

like properties or structure selected from:

a human variable region from a heavy or light chain absent a constant region, for

example a domain antibody; or

a human variable region with any constant region from either heavy or light chain from

the same or different species; or
a human variable region with a non-naturally occurring constant region; or
human variable region together with any other fusion partner.

15. A method for producing a pharmaceutical composition comprising carrying out the
method of any of Claims 12, 13 or 14 and carrying out the further step of combining the
antibody, with a pharmaceutically acceptable carrier or other excipient to produce the

composition.

16. A method according to any of Claims 1 to 5, 7,9, 10 and 12 to 15 in which the rodent is

a mousec.



