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CLAIMS: 

1. A method of producing an antibody with an HCDR3 sequence of at least 20 amino acids in 

length, wherein the antibody binds to an antigen of an infectious disease pathogen, the method 

comprising: 

(a) providing a transgenic mouse or rat whose genome comprises  5 

 an immunoglobulin heavy chain locus comprising one or more human VH gene 

segments selected from the group consisting of: a VHIII gene family member (optionally, a 

VHIIIa or VHIIIb family member), a VHIV gene family member, VHIII 9.1 (VH3-15), VHIII 

VH26 (VH3-23), VH3-21, LSG6.1, LSG12.1, DP77 (V3-21), VH H11, VH1GRR, ha3h2, VHI-

ha1c1, VHIII-VH2-1, VH4.18, ha4h3, Hv1051, 71-2, Hv1f10, VH4.11, 71-4, VH251, VH1-69 10 

and a gene segment at least 80% identical; one or more human D gene segments and one or 

more human JH gene segments upstream of a constant region; 

 wherein the heavy chain locus comprises VH and/or D gene segments capable of 

yielding HCDR3s of 20 or more amino acids in length, comprising VH gene segments IGHV1-

2*02, IGHV1-18*01, IGHV3-7*01, IGHV6-1*01, IGHV3-9*01, IGHV2-5*10, IGHV7-4-1*01, 15 

IGHV1-3*01, IGHV4-4*02, IGHV3-13*01, IGHV3-23*04, IGHV1-8*01, IGHV3-21*03 and/or 

IGHV3-11*01, and/or comprising D segments IGHD2-2*02, IGHD3-9*01, IGHD3-10*01, 

IGHD6-13*01, IGHD4-17*01, IGHD6-19*01, IGHD3-22*01 and/or IGHD1-26*01, and 

 an immunoglobulin light chain locus comprising one or more human V gene 

segments and one or more human J gene segments upstream of a constant region, 20 

 wherein the gene segments in the heavy chain locus are operably linked to the 

constant region thereof, and the gene segments in the light chain locus are operably linked to 

the constant region thereof, so that upon immunisation the mouse or rat is capable of 

producing an antibody comprising heavy chains produced by recombination of the heavy 

chain locus and light chains produced by recombination of the light chain locus; 25 

(b) immunising said mouse or rat with said antigen; 

(c) removing B lymphocytes from the mouse or rat and selecting one or more B lymphocytes 

expressing antibodies that bind to the antigen; 

(d) optionally immortalising said selected B lymphocytes or progeny thereof, optionally by 

producing hybridomas therefrom; and 30 

(e) isolating an antibody expressed by the B lymphocytes. 

 

2. A method according to claim 1, comprising the step of isolating from said B lymphocytes a 

nucleic acid encoding said antibody that binds said antigen; optionally exchanging the heavy chain 

constant region nucleotide sequence of the antibody with a nucleotide sequence encoding a human 35 

or humanised heavy chain constant region and optionally affinity maturing the variable region of said 

antibody; and optionally inserting said nucleic acid into an expression vector and optionally a host 

cell. 
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3. A method according to claim 1 or claim 2, further comprising making a mutant or derivative of 

the antibody produced by the method of claim 1 or claim 2. 

 

4. A method of producing a polyclonal antibody mixture, the method comprising carrying out a 5 

method according to any one of claims 1 to 3 by separately immunising first and second mice or rats 

with antigen and combining the anti-antigen antibodies isolated from each mouse or rat, or mutants or 

derivatives of said antibodies, to produce a polyclonal antibody mixture; optionally wherein the 

following (i), (ii) or (iii) apply separately or the following (i) and (ii) or (i) and (iii) apply in combination: 

(i) the mice or rats are immunised with the same antigen or different antigens, optionally wherein 10 

the different antigens are expressed by the same pathogenic organism or a family member thereof; 

(ii) prior to immunisation the light chain loci of the mice or rats contain the identical VH gene 

repertoire, optionally a single VH gene, and optionally the identical J repertoire; optionally the light 

chain loci of the mice or rats are identical prior to immunisation; 

(iii) prior to immunisation the light chain loci of the mice or rats contain the identical rearranged 15 

VJ or VDJ repertoire, optionally a single VJ or VDJ; optionally the light chain loci of the mice or rats 

are identical prior to immunisation. 

 

5. A method of producing a polyclonal antibody mixture, the method comprising carrying out a 

method according to any one of claims 1 to 4 by immunising one or a plurality of mice or rats with first 20 

and second antigens and combining the anti-antigen antibodies isolated from each mouse or rat, or 

mutants or derivatives of said antibodies, to produce a polyclonal antibody mixture; optionally wherein 

the following (i), (ii) or (iii) apply separately or the following (i) and (ii) or (i) and (iii) apply in 

combination: 

(i) the antigens are expressed by the same pathogenic organism, or a family member thereof; 25 

(ii) prior to immunisation the light chain loci of the mice or rats contain the identical VH gene 

repertoire, optionally a single VH gene, and optionally the identical J repertoire; optionally the light 

chain loci of the mice or rats are identical prior to immunisation; 

(iii) prior to immunisation the light chain loci of the mice or rats contain the identical rearranged 

VJ or VDJ repertoire, optionally a single VJ or VDJ; optionally the light chain loci of the mice or rats 30 

are identical prior to immunisation. 

 

6. A method of producing host cells capable of expressing a polyclonal antibody mixture, the 

method comprising, in a method according to claim 2: 

(a) immunising one or a plurality of mice or rats with first and second antigens, optionally wherein 35 

the different antigens are expressed by the same pathogenic organism or a family member thereof;  

(b)  isolating nucleic acid encoding first and second anti-antigen antibodies from B lymphocytes 

from said mice or rats; 
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(c) determining the nucleotide sequences of the heavy and light chain variable regions of the first 

antibody; 

(d) determining the nucleotide sequence of the heavy variable region and optionally the light 

chain variable region of the second antibody;  

(e) inserting the heavy chain variable region coding sequence of each antibody into a heavy 5 

chain expression vector; optionally wherein the constant region coding sequence of each heavy chain 

is exchanged for a nucleotide sequence that encodes a human or humanised constant region; 

(f) inserting the light chain variable region coding sequence of the first antibody into a light chain 

expression vector; optionally wherein the constant region coding sequence of the light chain of the 

first antibody is exchanged for a nucleotide sequence that encodes a human or humanised constant 10 

region;  

(g)  optionally inserting the light chain variable region coding sequence of the second antibody 

into a light chain expression vector; optionally wherein the constant region coding sequence of the 

light chain of the second antibody is exchanged for a nucleotide sequence that encodes a human or 

humanised constant region; and  15 

(h)  introducing each expression vector into a host cell and co-expressing antibody chains in a 

mixture of said host cells to produce antibodies, each antibody comprising one or both of said heavy 

chain variable regions and a light chain; optionally wherein the expression vectors are introduced 

together into the same host cell, optionally a CHO cell or HEK293 cell, so that the cell is capable of 

expressing antibody light chains and heavy chains, such that the cell or a plurality of the host cells 20 

express antibodies, each comprising one or both of said heavy chain variable regions and a light 

chain; 

(i) optionally: 

prior to immunisation the light chain loci of the mice or rats contain the identical VH gene repertoire, 

optionally a single VH gene segment, and optionally the identical J repertoire, optionally a single J 25 

gene segment; optionally the light chain loci of the mice or rats are identical prior to immunisation; or 

prior to immunisation the light chain loci of the mice or rats contain the identical rearranged VJ or VDJ 

repertoire, optionally a single VJ or VDJ; optionally the light chain loci of the mice or rats are identical 

prior to immunisation. 

 30 

7. A method of producing a monoclonal or polyclonal antibody mixture, the method comprising 

carrying out a method according to claim 6 and expressing a monoclonal antibody or polyclonal 

mixture of said antibodies; optionally followed by isolating an antibody comprising the heavy chain 

variable region of the first and/or second antibodies. 

 35 

8. A method according to any one of claims 1 to 7, wherein each mouse or rat used for 

immunisation is provided by: 

(a) isolating from a human blood or tissue, optionally B lymphocytes, PBMCs, bone marrow, 

spleen, tonsil or lymph node, sample a B lymphocyte that expresses an antibody that binds the 
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antigen, optionally wherein said serum or tissue was from a human individual suffering, susceptible 

to, or recovered from, a disease or condition caused or mediated by an organism harbouring or 

secreting said antigen; or from a human individual harbouring said organism; 

(b) determining which human germline VH gene segment was recombined in the human to 

produce the nucleotide sequence of said B lymphocyte that encodes the heavy chain variable region 5 

of the antibody; 

(c) constructing a transgenic mouse or rat wherein said human germline VH gene segment is 

provided in a light chain locus thereof according to claim 1; and 

(d) providing said transgenic mouse or rat for immunisation in a method according to any one of 

claims 1 to 7. 10 

 

9. Use of a transgenic mouse or rat for producing an antibody with an HCDR3 sequence of at 

least 20 amino acids in length, wherein the antibody binds to an antigen of an infectious disease 

pathogen, wherein the mouse or rat genome comprises human VH, D and J gene segments provided 

in a heavy chain locus upstream of the endogenous mouse or rat constant region, wherein  15 

 the VH gene segments comprise IGHV1-2*02, IGHV1-18*01, IGHV3-7*01, IGHV6-1*01, 

IGHV3-9*01, IGHV2-5*10, IGHV7-4-1*01, IGHV1-3*01, IGHV4-4*02, IGHV3-13*01, IGHV3-23*04, 

IGHV1-8*01, IGHV3-21*03 and/or IGHV3-11*01, and wherein  

 the D segments comprise IGHD2-2*02, IGHD3-9*01, IGHD3-10*01, IGHD6-13*01, IGHD4-

17*01, IGHD6-19*01, IGHD3-22*01 and/or IGHD1-26*01. 20 

 

10. An isolated antibody that specifically binds an antigen of an infectious disease pathogen, the 

antibody comprising human heavy chain variable regions and non-human constant regions, wherein 

the variable regions are derived from the recombination in a non-human vertebrate of 

(i) a human VH gene segment selected from IGHV1-2*02, IGHV1-18*01, IGHV3-7*01, IGHV6-1*01, 25 

IGHV3-9*01, IGHV2-5*10, IGHV7-4-1*01, IGHV1-3*01, IGHV4-4*02, IGHV3-13*01, IGHV3-23*04, 

IGHV1-8*01, IGHV3-21*03 and/or IGHV3-11*01 with  

(ii) a human D gene segment selected from IGHD2-2*02, IGHD3-9*01, IGHD3-10*01, IGHD6-13*01, 

IGHD4-17*01, IGHD6-19*01, IGHD3-22*01 and/or IGHD1-26*01 and with  

(iii) a human JH gene segment, optionally JH6; wherein  30 

 the antibody has an HCDR3 sequence of at least 20 amino acids in length ; and non-human 

vertebrate AID-pattern somatic hypermutations, optionally mouse or rat AID-pattern mutations, when 

compared to corresponding human germline V, D and J sequences and/or non-human, optionally 

mouse or rat, terminal deoxynucleotidyl transferase (TdT)- pattern junctional mutations when 

compared to corresponding human germline V, D and J sequences. 35 

 

11. Use of a monoclonal or polyclonal antibody produced by the method of any one of claims 1 to 

5 or 7 or an antibody according to claim 10 in the manufacture of a medicament for treating and/or 

preventing an infectious disease. 
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12. A method according to any one of claims 1 to 8, wherein the antigen is an antigen expressed 

by a bacterial or viral infectious disease pathogen. 

 

13. Use according to claim 9 or claim 11, wherein the antigen is an antigen expressed by a 5 

bacterial or viral infectious disease pathogen. 

 

14. An antibody according to claim 10, wherein the antigen is an antigen expressed by a bacterial 

or viral infectious disease pathogen. 

 10 

15. A method according to claim 12, wherein the antigen is an antigen of HIV. 

 

16. Use according to claim 13, wherein the antigen is an antigen of HIV. 

 

17. An antibody according to claim 14, wherein the antigen is an antigen of HIV. 15 

 

18. A method according to claim 12, wherein the antigen is an antigen of malaria. 

 

19. Use according to claim 13, wherein the antigen is an antigen of malaria. 

 20 

20. An antibody according to claim 14, wherein the antigen is an antigen of malaria. 

 

21. A method according to any one of claims 1, 4, 5, 6, or 7, substantially as hereinbefore 

described with reference to the examples and figures. 

 25 

22. Use according to claim 9 or claim 11, substantially as hereinbefore described with reference 

to the examples and figures. 

 

23. An antibody according to claim 10, substantially as hereinbefore described with reference to 

the examples and figures. 30 

 


