
Claims 

1.  A method of generating a rat, comprising: 

(A) injecting into a rat germ cell, rat fertilized oocyte or a rat embryo, a mega nuclease sp cific 

for Ig gene fragments in heavy and/or light chain loci endogenous to the rat, wherein 	e 

meganuclease introduces double-strand breaks into said heavy and/or light chain I• I; or(B) 

injecting into a rat germ cell, rat fertilized oocyte or a rat embryo, an expression 	ctor or 

nucleic acid encoding a meganuclease specific for Ig gene fragments in heavy a d/or light chain 

loci endogenous to the rat, wherein the mega nuclease introduces double-s 	.nd breaks 	into 

said heavy and/or light chain loci. 

2.  A rat which is nullizygous for endogenous Ig light chain loci and/or en• • enous heavy chain loci. 

3.  The rat according to claim 2 comprising an artificial immunoglob 	(Ig) locus. 

4.  The rat according to claim 3, wherein the artificial Ig locus is 	Ig light chain locus and/or a Ig 

heavy chain locus. 

5.  The rat according to claim 3, wherein the artificial Ig lo , •s comprises an Ig locus comprising 

fragments of human and rat Ig loci including multipl 	mmunoglobulin gene segments, 

optionally wherein: (i) at least one variable (V) ge 	segment is a human V gene segment; 

and/or ii) at least one diverse (D) gene segmen 	a human D gene segment 

6.  The rat according to claim 5, wherein the h 	an gene segment comprises: i) naturally occurring 

sequences of a human Ig gene segment; 	degenerate forms of naturally occurring sequences 

of a human Ig gene segment; and/or if synthetic sequences encoding a polypeptide sequence 

that is 85%-95% identical to the pol •eptide encoded by a naturally occurring sequence of a 

human Ig gene segment 

7.  The rat according to any one 	claims 3 to 6 that is capable of producing immunoglobulins with 

human idiotypes. 

8.  A method for produci . a monoclonal antibody, comprising: (i) immunizing the rat according to 

any of claims 3 to 7 	ith an immunogen; (ii) isolating a monoclonal antibody producing cell from 

the rat wherein t 	monoclonal antibody producing cell produces a monoclonal antibody that 

specifically bin. 	to the immunogen; and (iii) using the monoclonal antibody producing cell to 

produce the 	onoclonal antibody that specifically binds to the immunogen, or using the 

monoclon 	antibody producing cell to produce a hybridoma cell that produces the monoclonal 

antibo• 	and using the hybridoma cell to produce the monoclonal antibody. 

9.  A 	•thod for producing a monoclonal antibody comprising: (i) immunizing the rat according to 

of claims 3 to 7 with an immunogen; (ii) isolating a monoclonal antibody producing cell from 

he rat wherein the monoclonal antibody producing cell produces a monoclonal antibody that 

specifically binds to the immunogen; (iii) isolating from the monoclonal antibody producing cell 
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a monoclonal antibody nucleic acid which encodes the monoclonal antibody that specifically 

binds to the immunogen; and (iv) using the monoclonal antibody nucleic add to produce the 

monoclonal antibody that specifically binds to the immunogen, wherein optionally the 

monoclonal antibody has a human idiotype. 

10, A method for producing a monoclonal antibody comprising: (i) immunizing the rat ac••rding to 

any of claims 3 to 7 with an immunogen; (ii) isolating a monoclonal antibody prod 	mg cell from 

the rat wherein the monoclonal antibody producing cell produces a monoclonal antibody that 

specifically binds to the immunogen; (iii) isolating from the monoclonal antib 	y producing cell 

a monoclonal antibody nucleic acid which encodes the monoclonal antibod 	that specifically 

binds to the immunogen; (iv) modifying the monoclonal antibody nucleic acid to produce a 

recombinant nucleic acid encoding a fully human monoclonal antibod 	and (v) using the 

recombinant nucleic add encoding a fully human monoclonal antibo y to produce the encoded 

fully human monoclonal antibody. 

11.  The method according to any one of claims 8 to 10, wherein 	e method further comprises the 

steps of: i) purifying the antibody; and ii) admixing the anti • .dy with an appropriate 

pharmaceutical carrier suitable for administration to pati 	s 

12.  A cell obtainable by the method of claims. 

13.  A transfected cell comprising a nucleic acid enco•' g the monoclonal antibody defined in claim 

9. 

14.  The transfected cell of claim 13 producing 	ully human monoclonal antibody. 

15.  An isolated nucleic acid encoding the 	.noclonal antibody obtainable by the method of claim 9, 

wherein the artificial locus comprise 	-t least one human J gene segment 

16.  An immunoglobulin comprising 	•olypeptide sequence encoded by the nucleic acid of claim 15. 

17.  The immunoglobulin of clai 	6, wherein the immunoglobulin has a constant (C) region which is 

selected from (i) a rat con 	. nt C region, or (ii) an artificial constant (C) region, wherein the 

artificial constant regio 	s derived from human and rat constant regions, optionally wherein the 

artificial (C) region h• a human IgG CH1 domain and a rat IgG CH2 and CH3 domain. 

18.  A transf 	d cell comprising the nucleic acid of claim 15. 

19.  The 	nsfected cell of claim 18 producing a fully human monoclonal antibody. 
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Claims 

1. A method of generating a rat, comprising: 

(A) injecting into a rat germ cell, rat fertilized oocyte or a rat embryo, a meganuclease specific 
for Ig gene fragments in heavy and/or light chain loci endogenous to the rat, wherein the 
meganuclease introduces doublestrand_breaks into said heavy and/or light chain loci; or(B) 
injecting into a rat germ cell, rat fertilized oocyte or a rat embryo, an expression vector or 
nucleic acid encoding a meganuclease specific for Ig gene fragments in heavy and/or light 
chain loci endogenous to the rat, wherein the meganuclease introduces double-strand breaks 
into said heavy and/or light chain loci. 

2. A rat which is nullizygous for endogenous Ig light chain loci and/or endogenous heavy chain loci. 

3. The rat according to claim 2 comprising an artificial immunoglobulin (Ig) locus. 

4. The rat according to claim 3, wherein the artificial Ig locus is an Ig light chain locus and/or a Ig 
heavy chain locus. 

5. The rat according to claim 3, wherein the artificial Ig locus comprises an Ig locus comprising 
fragments of human and rat Ig loci including multiple immunoglobulin gene segments, optionally 
wherein: (i) at least one variable (V) gene segment is a human V gene segment; and/or ii) at least one 
diverse (D) gene segment is a human D gene segment. 

6. The rat according to claim 5, wherein the human gene segment comprises: i) naturally occurring 
sequences of a human Ig gene segment; fi) degenerate forms of naturally occurring sequences of a 
human Ig gene segment; and/or iii) synthetic sequences encoding a polypeptide sequence that is 
85%-95% identical to the polypeptide encoded by a naturally occurring sequence of a human Ig gene 
segment. 

7. The rat according to anyone of claims 3 to 6 that is capable of producing immunoglobulins with 
human idiotypes. 

8. A method for producing a monoclonal antibody, comprising: (i) immunizing the rat according to any 
of claims 3 to 7 with an immunogen; 00 isolating a monoclonal antibody producing cell from the rat 
wherein the monoclonal antibody producing cell produces a monoclonal antibody that specifically 
binds to the immunogen; and (Hi) using the monoclonal antibody producing cell to produce the 
monoclonal antibody that specifically binds to the immunogen, or using the monoclonal antibody 
producing cell to produce a hybridoma cell that produces the monoclonal antibody and using the 
hybridoma cell to produce the monoclonal antibody. 

9. A method for producing a monoclonal antibody comprising: (i) immunizing the rat according to any 
of claims 3 to 7 with an immunogen; (H) isolating a monoclonal antibody producing cell from the rat 
wherein the monoclonal antibody producing cell produces a monoclonal antibody that specifically 
binds to the immunogen; (iii) isolating from the monoclonal antibody producing cell a monoclonal 
antibody nucleic acid 	which 	encodes the 	monoclonal 	antibody that specifically binds to 	the 
immunogen; and (iv) using the monoclonal antibody nucleic acid to produce the monoclonal antibody 
that specifically binds to the immunogen, wherein optionally the monoclonal antibody has a human 
idiotype. 

10. A method for producing a monoclonal antibody comprising: (i) immunizing the rat according to any 
of claims 3 to 7 with an immunogen; (H) isolating a monoclonal antibody producing cell from the rat 
wherein the monoclonal antibody producing cell produces a monoclonal antibody that specifically 
binds to the immunogen; (iii) isolating from the monoclonal antibody producing cell a monoclonal 
antibody nucleic acid which 	encodes the 	monoclonal 	antibody that specifically 	binds to 	the 
immunogen; (iv) modifying the monoclonal antibody nucleic acid to produce a recombinant nucleic 
acid encoding a fully human monoclonal antibody; and (v) using the recombinant nucleic acid 
encoding a fully human monoclonal antibody to produce the encoded fully human monoclonal 
antibody. 
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11. The method according to anyone of claims 8 to 10, wherein the method further comprises the 
steps of: i) purifying the antibody; and ii) admixing the antibody with an appropriate pharmaceutical 
carrier suitable for administration to patients. 

12. A cell obtainable by the method of claim 8. 

13. A transfected cell comprising a nucleic acid encoding the monoclonal antibody defined in claim 9. 

14. The transfected cell comprising the monoclonal antibody nucleic acid which encodes the 
monoclonal antibody that specifically binds to the immunogen as defined in claim 10. 

15. An isolated nucleic acid encoding the monoclonal antibody obtainable by the method of claim 9, 
wherein the artificial locus comprises at least one human J gene segment, wherein the monoclonal 
antibody is a chimeric immunoglobulin which comprises a portion of human immunoglobulin 
polypeptide sequence and a portion of rat immunoglobulin polypeptide sequence. 

16. A chimeric immunoglobulin comprising a polypeptide sequence encoded by the nucleic acid of 
claim 15, wherein the chimeric immunoglobulin comprises a portion of human immunoglobulin 
polypeptide sequence and a portion of rat immunoglobulin polypeptide sequence. 

17. The immunoglobulin of claim 16, wherein the immunoglobulin has a constant (C) region which is 
selected from (i) a rat constant C region, or (ii) an artificial constant (C) region, wherein the artificial 
constant region is derived from human and rat constant regions, optionally wherein the artificial (C) 
region has a human IgG CH1 domain and a rat IgG CH2 and CH3 domain 

18. A transfected cell comprising the nucleic acid of claim 15. 
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