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CLAIMS:

1. A non-human vertebrate (eg, a mouse or rat) whose genome comprises an Ig geffe
segment repertoire produced by targeted insertion of human Ig gene segmentyinto one
or more endogenous Ig loci, the genome comprising human VA and JA gen¢/segments
upstream of a constant region, wherein the human VA and JA gene segmgnts have been
provided by insertion into an endogenous light chain locus of the verteffrate, wherein the
vertebrate expresses immunoglobulin light chains comprising lambgé variable regions
(lambda light chains), wherein the lambda light chains comprise /mmunoglobulin light
chains comprising lambda variable regions derived from recomgbination of human VA and

JA gene segments.

2. A non-human vertebrate ES cell (eg, a mouse ES ceff or rat ES cell) whose genome
comprises an Ig gene segment repertoire produced by targeted insertion of human Ig
gene segments into one or more endogenous lgloci, the genome comprising human VA
and JA gene segments upstream of a constagft region, wherein the human VA and JA
gene segments have been provided by ing€rtion into an endogenous light chain locus of
the vertebrate cell, wherein the cell canfevelop into a vertebrate that expresses
immunoglobulin light chains comprisjig lambda variable regions (lambda light chains),
wherein the lambda light chains cgfmprise immunoglobulin light chains comprising
lambda variable regions deriveg/from recombination of human VA and JA gene

segments.

3. The vertebrate or cell 4f claim 1 or 2, wherein at least 70% of the variable regions of the

lambda light chaing/are derived from recombination of human VA and JA gene segments.

4. The vertebrgfe or cell of any preceding claim, wherein at least 60, 70, 80, 90, 93, 94 or
95% of thf light chains expressed by the vertebrate are provided by said light chains
comprifing lambda variable regions derived from recombination of human VA and JA

geng segments.
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5. The vertebrate or cell of any preceding claim, wherein the genome comprises kappa

gene segments upstream of a constant region.

6. The vertebrate or cell of any preceding claim, wherein the human VA and JMinsertion
comprises at least the functional human V and J gene segments comprisfgd by a human
lambda chain Ig locus from VA2-18 to CA7.

7. A non-human vertebrate or a non-human vertebrate cell (eg, a phouse, rat, mouse cell or
a rat cell) whose genome comprises an Ig gene segment regértoire produced by
targeted insertion of human Ig gene segments into one or/nore endogenous Ig loci, the
genome comprising a targeted insertion of human immyhoglobulin VA, JA and CA genes
into an endogenous non-human vertebrate kappa orfambda light chain locus upstream
of an endogenous non-human vertebrate kappa oyflambda constant region for

expression of a human VJC light chain.

8. The vertebrate or cell of claim 7, whereip/the human immunoglobulin VA, JA and CA
insertion comprises at least the functighal human V, J and C gene segments comprised

by a human lambda chain Ig locus ffom VA3-1 to CA7.

9. A non-human vertebrate or gell (eg, a mouse, rat, mouse cell or a rat cell) having a
genome comprising a reggmbinant immunoglobulin light chain locus, said locus
comprising a targeted pisert that comprises human immunoglobulin VA and JA gene
segments, wherein gaid human VA and JA gene segments are positioned upstream to a
light chain constg/it region and comprise at least the functional V and J gene segments
from VA2-18 tg/CA7 of a human lambda light chain locus, and wherein said vertebrate or

cell expressgs immunoglobulin light chains comprising human lambda variable regions.

10. The yertebrate or cell of any preceding claim, wherein endogenous kappa chain

exgression is substantially inactive.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

The vertebrate or cell of any preceding claim, wherein endogenous lambda chain

expression is substantially inactive.

The vertebrate or cell of any preceding claim, wherein the genome is homog{gous for

the human VA and JA gene segment insertion.

The vertebrate or cell of any preceding claim, wherein the endogepffous locus is an

endogenous kappa locus.

The vertebrate or cell of any preceding claim, wherein th€ endogenous locus is an

endogenous lambda locus.

The vertebrate or cell of any preceding claim, yherein the human VA and JA are

downstream of endogenous VL and JL geng/segments.

The vertebrate or cell of any precedinf claim, wherein the targeted insert is positioned

within 100kb of an endogenous lighft chain locus enhancer sequence.

The vertebrate or cell of gy preceding claim, wherein the targeted insert includes a

human light chain enhgficer.

The vertebrate of cell of claim 17, wherein the human light chain enhancer is an EA
sequence ang'wherein the EA sequence is positioned between the human JA gene

segments #nd an endogenous light chain constant region.

The vertebrate or cell of any preceding claim, wherein the vertebrate or cell expresses
ambda light chains comprising a repertoire of human lambda variable regions encoded

by human VA and JA gene segments, wherein the human VA includes VA3-1 and
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20.

21.

22.

23.

optionally one or more of VA3-16, V2-14, VA3-12, VA2-11, VA3-10, VA3-9, VA2-8, and

VA4-3, wherein the human VA and JA gene segments are included in the targeted ifsert.

The vertebrate or cell of any preceding claim, wherein the vertebrate or cell £xpresses
lambda light chains comprising a repertoire of human lambda variable regions encoded
by human VA and JA gene segments , wherein the human VA includesf/A2-14 and,
optionally, one or more of VA2-18, VA3-16, V2-14, VA3-12, VA2-11, YA3-10, VA3-9, VA2-
8, VA4-3, and VA3-1, wherein the human VA and JA gene segmenfs are included in the

targeted insert.

The vertebrate or cell of any preceding claim, wherein/the vertebrate or cell expresses
lambda light chains comprising a repertoire of humg#n lambda variable regions encoded
by human VA and JA gene segments, wherein th€ human VA includes including VA2-8
and, optionally, one or more of VA2-18, VA3-18, V2-14, VA3-12, VA2-11, VA3-10, VA3-9,
VA4-3, and VA3-1, wherein the human VA ghd JA gene segments are included in the

targeted insert.

The vertebrate or cell of any prg€eding claim, wherein the vertebrate or cell expresses
lambda light chains comprisip§ a repertoire of human lambda variable regions encoded
by human VA and JA gene/Segments, wherein the human VA includes VA3-10 and,
optionally, one or more #f VA2-18, VA3-16, V2-14, VA3-12, VA2-11, VA3-10, VA3-9, VA2-
8, VA4-3, and VA3-1, vherein the human VA and JA gene segments are included in the

targeted insert.

The vertebréte or cell of any preceding claim, wherein at least VA2-18, VA3-16, V2-14,
VA3-12, YA2-11, VA3-10, VA3-9, VA2-8, VA4-3, and VA3-1 are included in the targeted
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25.

26.

27

28

The vertebrate or cell of any preceding claim, wherein an endogenous kappa enhancgr
is present; optionally wherein the endogenous enhancer is an iEk and/or 3’ Ek

sequence.

The vertebrate or cell of any preceding claim, wherein less than 10% offmmunoglobulin
light chains expressed by said vertebrate or cell comprises endogengus kappa variable

regions.

The vertebrate or cell of any preceding claim, wherein saidfocus comprises endogenous
VK and Jk gene segments upstream to the targeted insept, wherein the targeted insert
comprises at least the functional VA and JA gene segpfents from VA3-1 to CA7 of a
human lambda light chain immunoglobulin locus, agfd wherein expression of light chains
comprising endogenous kappa variable regions gerived from recombination of

endogenous VK and Jk gene segments is subgtantially inactive.

. A non-human vertebrate or a non-huphan vertebrate cell (eg, a mouse, rat, mouse cell or

a rat cell), wherein in the genome gf which the mouse IgK-VJ has been moved away

from the mouse Ek enhancer, th€reby inactivating endogenous IgK-VJ regions.

. A non-human vertebraif or a non-human vertebrate cell (eg, a mouse, rat, mouse cell or

a rat cell) whose gepOme comprises an |g gene segment repertoire produced by
targeted insertion/6f human Ig gene segments into one or more endogenous Ig loci, the

genome compphking the following light chain loci arrangement

at one endogenous kappa chain allele and K at the other endogenous kappa
chain gffele; or

L at one endogenous lambda chain allele and K at the other endogenous

bda chain allele; or

C) L at both endogenous kappa chain alleles;

(d) L at both endogenous lambda chain alleles;
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(e) L at one endogenous kappa chain allele and the other endogenous kappa
chain allele has been inactivated; or
) L at one endogenous lambda chain allele and the other endogenous |

chain allele has been inactivated;
Wherein
L reperesents a human lambda gene segment insertion of at least jhe functional human

VA and JA (optionally also CA gene segments) comprised by a hfman lambda chain Ig
locus from VA3-1 to CA7; and

K represents a human Vk and Jk insertion;

Wherein in the genome the human gene segmentsg/are inserted upstream of a constant
region for expression of light chains comprising yariable regions derived from the

recombination of human V and J gene segm

29. A non-human vertebrate (eg, a mouse/r rat) that expresses immunoglobulin heavy
chains comprising human variable rggions, wherein the heavy chains expressed by the
mouse are essentially exclusively/said heavy chains comprising human variable regions;
and said heavy chains comprigihg human variable regions are expressed as part of
serum 1gG1,IgG2b and IgM fand optionally IgG2a) antibodies in the mouse; the
vertebrate comprising an/mmunoglobulin heavy chain locus comprising human VH, DH

and JH gene segmenty upstream of a vertebrate constant region.

30. The vertebrate
proportion ofSerum IgG1, IgG2a, IgG2b and IgM antibodies.

claim 29, wherein the vertebrate expresses a normal relative

31. The vgrtebrate of claim 29 or 30, wherein the vertebrate expresses
erum IgG1 at a concentration of about 25-350 ug/mil;

serum IgG2a at a concentration of about 0-200 pg/ml,

(iii) serum IgG2b at a concentration of about 30-800 ug/ml; and

(iv) serum IgM at a concentration of about 50-300 pg/ml;
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32.

33.

34.

or
0] serum IgG1 at a concentration of about 10-600 pg/ml,

(i) serum IgG2a at a concentration of about 0-500 ug/ml;

(iii) serum IgG2b at a concentration of about 20-700 pg/ml; and
(iv) serum IgM at a concentration of about 50-700 ug/mil;

as determined by Ig capture on a plate followed by incubation wjh anti-non-human

vertebrate (eg, anti-mouse) isotype-specific labelled antibodigé and quantification of Ig

using the label.

The vertebrate of any preceding claim, wherein the yertebrate produces a normal
proportion or percentage of mature splenic B-cell and/or a normal proportion or

percentage of bone marrow B-cell progenitor ¢flls.

Use of the vertebrate of any one of claighs 29 to 32 for expressing immunoglobulin heavy
chains comprising human variable regions, wherein the heavy chains expressed by the
vertebrate are essentially exclusivgly said heavy chains comprising human variable
regions; and said heavy chains £omprising human variable regions are expressed as

part of serum IgG1,lgG2b anA IgM (and optionally IgG2a) antibodies in the vertebrate.

Use of the vertebrate #f any one of claims 1 to 28 for expressing immunoglobulin light
chains comprising fuman variable regions, wherein the light chains expressed by the
vertebrate are egSentially exclusively said light chains comprising human lambda
variable regiogfs derived from recombination of human VA and JA gene segments and
are expresgld in a vertebrate that produces a normal proportion or percentage of
mature gplenic B-cells and/or a normal proportion or percentage of bone marrow B-cell

progeffitor cells.

se of the vertebrate of any one of claims 29 to 32 for expressing immunoglobulin heavy

chains comprising human variable regions, wherein the heavy chains expressed by the
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36.

37.

38.

39.

40.

41.

vertebrate are essentially exclusively said heavy chains comprising human variable
regions and are expressed in a vertebrate that produces a normal proportion or
percentage of mature splenic B-cells and/or a normal proportion or percentage

marrow B-cell progenitor cells.

The vertebrate or cell of claim 28, wherein the genome comprises

(i) L at an endogenous lambda allele; and

(i) L at an endogenous kappa allele.

The vertebrate or cell of claim 36, wherein the genome £omprises L at both endogenous

kappa alleles and/or L at both endogenous lambda

The vertebrate or cell of claim 36 or 37 where/i endogenous kappa light chain

expression is substantially inactive.

The vertebrate or cell of claim 36 or&7 wherein endogenous lambda light chain

expression is substantially inactivg.

The vertebrate or cell of agh one of claims 36 to 39, wherein L reperesents a human
lambda gene segment iffsertion that comprises at least human V gene segments VA3-
27,VA3-25, VA2-23, YA3-22, VA3-21, VA3-19, VA2-18, VA3-16, VA2-14, VA3-12, VA2-11,

VA3-10, VA3-9, VAZ-8, VA4-3 and VA3-1.

The vertebréte or cell of any one of claims 36 to 40, wherein L reperesents a human
lambda g€ne segment insertion that comprises at least human J gene segments JA1,

, JAG and JAT.

A non-human vertebrate (eg, a mouse or rat) whose genome comprises an Ig gene

segment repertoire produced by targeted insertion of human Ig gene segments into one
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43.

44.

45.

46.

or more endogenous lg loci, the genome comprising human VA and JA gene segmen
provided by insertion into an endogenous light chain locus of the vertebrate upstreZm of
a constant region, the genome comprising human Vk and Jk gene segments pr
insertion into an endogenous light chain locus of the vertebrate upstream of
region, wherein the vertebrate expresses immunoglobulin light chains comgrising kappa
light chain variable regions and immunoglobulin light chains comprising Jambda light
chain variable regions, wherein more than 20% of the light chains expfessed by the

vertebrate comprise lambda variable regions.

A non-human vertebrate (eg, a mouse or rat) whose genonyf comprises an Ig gene

segment repertoire produced by targeted insertion of hurfan Ig gene segments into one
or more endogenous lg loci, the genome comprising hdman VA and JA gene segments
provided by insertion into an endogenous light chaig/locus of the vertebrate upstream of
a constant region, the genome comprising humapg/Vk and Jk gene segments provided by
insertion into an endogenous light chain locus Af the vertebrate upstream of a constant
region, wherein the vertebrate expresses imMmunoglobulin light chains comprising kappa
light chain variable regions and immunoglobulin light chains comprising lambda light
chain variable regions, and wherein thg vertebrate produces a normal proportion or

percentage of mature splenic B-celly.

The vertebrate of claim 42 oy/43, wherein the human VA and JA insertion comprises at
least the functional huma
Ig locus from VA3-27 toLAT.

and J gene segments comprised by a human lambda chain

The vertebrate ofany one of claims 42 to 44, wherein the human VA and JA insertion
comprises at Jfast human V gene segments VA3-27, VA3-25, VA2-23, VA3-22, VA3-21,

-18, VA3-16, VA2-14, VA3-12, VA2-11, VA3-10, VA3-9, VA2-8, VA4-3 and

THe vertebrate of any one of claims 42 to 45, wherein the human VA and JA insertion

comprises one, more or all of human J gene segments JA1, JA2, JA3, JA6 and JA7.
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47.

48.

49.

50.

51.

52.

53.

54.

The vertebrate of any one of claims 42 to 46, wherein the human Vk and Jk insertion
comprises at least the functional human V and J gene segments comprised by a hyman

kappa chain Ig locus from Vk1-33 to Jk5.

The vertebrate of any one of claims 42 to 47, wherein the human Vk and 4k insertion
comprises at least human V gene segments Vk1-33, Vk2-30, Vk2-29, ¥k2-28, Vk1-27,
Vk2-24, Vk3-20, Vk1-17, Vk1-16, Vk3-15, Vk1-13, Vk1-12, Vk3-11, ¥k1-9, Vk1-8, VK1-6,
Vk1-5, Vk5-2 and Vk4-1.

The vertebrate of any one of claims 42 to 48, wherein the fuman VK and Jk insertion

comprises one,m more or all of human J gene segmen#s Jk1, Jk2, Jk3, Jk4 and Jk5.

The vertebrate of any one of claims 42 to 49, whf€rein more than 30% of the light chains
expressed by the vertebrate comprise lambdg/antibody variable regions, optionally
wherein between 30 and 50% of the light cjfains expressed by the vertebrate comprise

lambda antibody variable regions.

The vertebrate of any one of claimfs 42 to 50, wherein said kappa light chain variable

regions are human kappa light£hain variable regions.

The vertebrate of any opfe of claims 42 to 51, wherein the human Vk and Jk gene
segments are in an egAdogenous kappa light chain locus of the vertebrate upstream of a

kappa constant regfion.

The vertebréte of any one of claims 42 to 52, wherein the human VA and JA gene

segmentg are in an endogenous kappa light chain locus of the vertebrate.

TWe vertebrate of any one of claims 42 to 52, wherein the human VA and JA gene

egments are in an endogenous lambda light chain locus of the vertebrate.
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55.

56.

57.

58.

59.

60.

61.

62.

The vertebrate of any one of claims 42 to 54, wherein the vertebrate expresses light
chains comprising human kappa variable regions and expresses light chains comp/ising

human lambda variable regions.

The vertebrate of any one of claims 42 to 55, wherein the vertebrate proglices a normal

proportion or percentage of mature splenic B-cells.

The vertebrate of any one of claims 42 to 56, wherein the vertejfrate produces a normal

ratio of T1, T2 and mature splenic B-cells.

The vertebrate of any one of claims 42 to 57, wherein/t least 40, 50, 60 or 70 % of total

splenic B-cells produced by the vertebrate are matyfe B-cells.

A method for producing an antibody or light £hain comprising a lambda variable region
specific to a desired antigen, the method gZomprising immunizing a vertebrate according
to any one of claims 1 to 32 and 36 to Z38 with the desired antigen and recovering the

antibody or light chain or recovering/ cell producing the antibody or light chain.

A method for producing a full)f humanised antibody or antibody light chain comprising
carrying out the method of£laim 59 to obtain said antibody or light chain, and replacing
the non-human vertebrgfe constant region with a human constant region, optionally by

engineering of the nyfleic acid encoding the antibody or light chain.

A humanised gntibody or antibody light chain produced according to claim 60 or a

derivative tjfereof; optionally for use in medicine.

Use 4f a humanised antibody or chain produced according to claim 60 or a derivative

reof in medicine.
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CLAIMS

1.

Use of a mouse for producing immunoglobulin (Ig) light chains in B cells having a

normal proportion of mature splenic B cells, in which the mouse expresses Ig light chains

bearing human lambda variable regions and immunoglobulin light chains bearing human

kappa variable regions, in which more than 30 % of the light chains expressed by the mouse

comprise lambda variable regions,

2.

in which the mouse genome comprises an Ig gene segment repertoire produced by

targeted insertion of human Ig gene segments into one or more endogenous Ig loci,

the genome comprising human VA and JA gene segments provided by insertion into an
endogenous light chain locus of the vertebrate upstream of a constant region, in which
the human VA and JA insertion comprises at least human V gene segments VA3-27, VA3-
25, VA2-23, VA3-22, VA3-21, VA3-19, VA2-18, VA3-16, VA2-14, VA3-12, VA2-11, VA3-
10, VA3-9, VA2-8, VA4-3 and VA3-1 and one, more or all of human J gene segments JA1,
JA2, JA3, JA6 and JA7,

the genome comprising human Vk and Jk gene segments provided by insertion into an
endogenous kappa light chain locus of the mouse upstream of a kappa constant region,
in which the human Vk and Jk insertion comprises at least human V gene segments
Vk1-33, Vk2-30, Vk2-29, Vk2-28, Vkl1-27, Vk2-24, Vk3-20, Vk1-17, Vk1-16, Vk3-15,
Vkl-13, Vk1-12, Vk3-11, Vk1-9, Vk1-8, Vk1-6, Vk1-5, Vk5-2 and Vk4-1 and one,

more or all of human J gene segments Jk1, Jk2, Jk3, Jk4 and J«5,
in which endogenous kappa chain expression is inactive, and
in which at least 50 % of total splenic B cells produced by the mouse are mature B cells.

Use according to Claim 1, for producing Ig light chains in which more than 35, 40, 45 or

50 % of the light chains expressed by the mouse comprise lambda variable regions.

3.

Use according to Claim 1 or 2, in which the human VA and JA insertion comprises an

insertion of a human EA enhancer.

4,

Use according to Claim 1, 2 or 3, in which the human VA and JA gene segments are in an

endogenous kappa light chain locus of the mouse.
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5. Use according to Claim 1, 2 or 3, in which the human VA and JA gene segments are in an

endogenous lambda light chain locus of the mouse.

6.  Use according to any preceding claim, in which the human VA and JA insertion

comprises all of human J gene segments JA1, JA2, JA3, JA6 and JA7.

7. Use according to any preceding claim, in which the human Vk and Jk insertion
comprises at least the functional human V and J gene segments comprised by a human kappa

chain Ig locus from Vk1-33 to J«S5.

8. Use according to any preceding claim, in which the human VA and JA gene segments are

inserted within 100 kb of an endogenous mouse light chain enhancer.

9.  Use according to Claim 8, in which the enhancer is mouse iEx or 3’Ex.




