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heavy chain locus in that mammal, wherein each Vy heavy chain locus comprigés one or
more V gene segments, one or more D gene segments, one or more J gene ements and
a gene segment encoding a heavy chain constant region which, when expfessed, does not
include a Cyl domain and expressing a Vy heavy chain-only antibody'from at least one

of said loci.

2. The method of claim 1, wherein each Vy heavy chain Jécus comprises one or
multiple V gene segments.
3. The method of claim 1 or claim 2, wherein eacl/{ocus comprises only one V gene
segment.
4. The method of claim 3, wherein each V gene segment is different from all other
V gene segments.
5. The method of claim 3, wherein gach V gene segment is identical to all the other

V gene segments.

6. The method of claim 5 wierein the remaining gene segments in cach locus are

the same as those in all the otjfer loci.

20

25

5 wherein the remaining gene segments in each locus are

ived from organisms of different species.

11.  Themethod of claim 9, wherein the V gene segments are of human origin.




10

15

20

25

50

12.  The method of any one of claims 1 tc.) 4 and 8 to 11, wherein the multiple heavy

chain loci comprise any number or combination of the 39 functional human V gene
segments and engineered variants thereof with improved solubility properties disjbuted

across the multiple loci.

13.  The method of any one of claims 1 to 12, wherein each different hpvy chain

Jocus is present as a single copy in the genome of the transgenic non-hyfman mammal.

14.  The method of any one of claims 1 to 13 wherein each Vi h€avy chain locus

comprises from one to forty D gene segments.

15.  The method of any one of claims 1 to 14, wherein th¢' D gene segments are
human D gene segments.
16.  The method of any one of claims 1 to 15, whyfein each Vy heavy chain locus

comprises from one to twenty J gene segments.
17.  The method of claims 16, wherein the gene segments are human J gene
segments.

18.  The method of any one of claipfs 1 to 17, wherein each Vy heavy chain locus

contains the same D and J gene segfnents.

19.  Themethod of any one4f claims 1 to 17, wherein each Vy heavy chain locus

. contains. different combinatjéns.of D.and J genesegments. = _ . . . .

20.  The method of gfy one of claims 1 to 19, wherein each Vi heavy chain locus

comprises one or moze V gene segments, twenty-five functional human D gene segments

and 6 human J gegle segments,

Cul Adomain in the antibody.

The method of claim 21, wherein each locus contains only one gene segment

encoding one particular constant region.
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23.  The method of claim 21, wherein each locus comprises more than one gene

segment, each encoding a different constant region.

24.  The method of any one of claims 21 to 23, wherein each locus contains

constant region-encoding gene segment(s).

25,  The method of any one of claims 21 to 23, wherein each locus hagAlifferent or a

different combination of constant region-encoding gene segment(s).

26.  The method of any one of claims 21 to 25, wherein each ggfie segment encoding
a heavy chain constant region comprises one or more heavy chpin constant region exons
of the C8, Cy1.4, Cu, Ce or Cayy classes, with thé proviso thgithe heavy chain constant

region gene segments do not express a Cyl domain,

27.  The method of any one of claims 21 to 26, wirein the heavy chain constant

region is of human origin.

28.  The method of any one of the precedip£ claims, wherein two or more

heterologous Vy heavy chain loci in that al are present in tandem on the same

chromosome.

29.  The method of any one of ciims 1 to 27 , wherein one or more heterologous Vu
heavy chain loci in that mammay/are present on different chromosomes.
e of claims 1 to 29, wherein the transgenic non-human

marpmal is a rodent.

31.  The method gf claim 30, wherein the rodent is a mouse.
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immunising a transgenic non-human mammal according to claim 32 with an

antigen; ‘ 7

- generating B-cell hybridomas;
selecting cells expressing antigen-specific heavy chain-only antibody; and

isolating antigen-specific recombined affinity matured Vi heavy/hain-only

antibody.
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CLAIMS

1. A method for the production of a V}y heavy chain-only antibody in a transgenic
non-human mammal comprising the steps of:

providing more than one heterologous Vi heavy chain locus on different
chromosomes in that mammal, wherein each Vy heavy chain locus comprises one or
more V gene segments, one or more D gene segments, one or more J gene segments
and a gene segment encoding a heavy chain constant region which, when expressed,
does not include a Cy1 domain, and wherein, following antigen challenge, only one
locus is recombined productively in a B cell resulting in the production of a Vi heavy
chain only antibody,

and expressing said Vi heavy chain-only antibody from said productively
recombined locus.

2. The method of claim 1, wherein each locus comprises only one V gene
segment,
3. The method of claim 2, wherein each V gene segment is different from all other

V gene segments.

4. The method of ¢laim 2, wherein each V gene segment is identical to all the
other V gene segments,

~ 5. The method of claim 4 wherein the remaining gene segments in each locus'are~ |-+ -

the same as those in ail the other loci.

6. The method of claim 4 wherein the remaining gene segments in each locus are
different from those in all the other loci.

7. The method of claim 1, wherein each locus comprises multiple V gene
segments.
8. The method of claim 7, wherein the V gene segments in any one locus are all

derived from an organism of the same species.
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9. The method of claim 7, wherein the V gene segments in any one locus are

derived from organisms of different species.
10.  The method of claim 8, wherein the V gene segments are of human origin.

11. The method of any preceding claim, wherein the multiple heavy chain loci
comprise any number or combination of the 39 functional human V gene segments and
engineered variants thereof with improved solubility properties distributed across the

multiple loci.

12. The method of any preceding claim, wherein each different heavy chain locus is
present as a single copy in the genome of the transgenic non-human mammal,

13 The method of any preceding claim, wherein each Vy heavy chain locus
comprises from one to forty D gene segments.

14.  The method of any preceding claim, wherein the D gene segments are human D

gene segments,

15.  The method of any preceding claim, wherein each Vy heavy chain locus
comprises from one to twenty J gene segments.

16.  The method of any preceding claim, wherein the J gene segments are human J

17. The method of any preceding claim, wherein each Vy heavy chain locus

contains the same D and J gene segments.

18.  The method of any one of claims 1-16, wherein each Vy; heavy chain locus
contains different combinations of D and J gene segments.

19.  The method of any preceding claim, wherein each Vy heavy chain locus
comprises one or more V gene segments, twenty-five functional human D gene
segments and 6 human J gene segments,
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20.  The method of any preceding claim, wherein each Vi heavy chain locus
comprises a gene segment encoding at least one heavy chain constant region providing
effector functions ir vivo wherein the constant region when expressed does not include

a Cyl domain in the antibody.

21.  The method of claim 20, wherein each locus contains only one gene segment

encoding one particular constant region.

22, The method of claim 20, wherein each locus comprises more than one gene
segment, each encoding a different constani region.

23. The method of claim 20, wherein each locus contains the same constant region-

encoding gene segment(s).

24, The method of claim 20, wherein each locus has different or a different
combination of constant region-encoding gene segment(s).

25.  The method of any one of claims 20-24, wherein each gene segment encoding a
heavy chain constant region comprises one or more heavy chain constant region exons

of the C§, Cy;.4,Cp, Ce or Cay.; classes, with the proviso that the heavy chain constant

region gene segments do not express a Cy ]l domain.

26.  The method of any one of claims 20-25, wherein the heavy chain constant

_-region:is-of-human.origin.- .. .-

27.  The method of any preceding claim, wherein the transgenic non-human

mammal is a rodent.
28. The method of claim 27, wherein the rodent is a mouse.

29. A transgenic non-human mammal comprising more than one heterologous Vy
heavy chain locus on different chromosomes, wherein each Vy; heavy chain locus
comprises one or more V gene segments, one or more D gene segments, one or more J
gene segments and a gene segment encoding a heavy chain constani region which,
when expressed, does not include a Cyl domain, and wherein, foliowing antigen
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challenge, only one locus is recombined productively in a B-cell resulting in the
production of a Vi heavy chain only antibody.

30. A method for the production of heavy chain-only antibodies by immunising a

transgenic non-human mammal of claim 29 with an antigen.

31. A method of producing high affinity, antigen-specific Vy heavy chain-only
antibodies comprising:

immunising a transgeni¢ non-human mammal according to claim 29 with an
antigen;

generating B-cell hybridomas;

selecting cells expressing antigen-specific heavy chain-only antibody; and

isolating antigen-specific recombined affinity matured Vy heavy chain-only
antibody.




