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CLAIMS

1. A genetically modified redentmouse, whose germline genome comprises:
a first engineered endogenous immunoglobulin xx light chain locus comprising:
(a) ¢a)yone or more human ¥AVA gene segments,
(b) @yone or more human JAJA gene segments, and
(c) (eya-Crone mouse CA gene,
wherein the one or more human VAVA gene segments of (a) and the one or more

human Jx-gene-segments-JA gene segments of (b) are in place of one or more endogenous

mouse VK gene segments and one or more endogenous mouse JK gene segments;

wherein the one or more human VA gene segments of (a) and the one or more human

JA gene segments of (b) are operably linked to the cxone mouse CA, gene;and- of (c);

wherein-the redentwherein the genetically modified mouse comprises a population of B

cells that express antibodies,

wherein the antibodies include immunoglobulin A, light chains that each include

a human immunoglobulin A, light chain variable domain: and

wherein the genetically modified mouse lacks a redent-Cxmouse Ck gene at the first

engineered endogenous immunoglobulin xk light chain locus.

2. The genetically modified redentmouse of claim 1, wherein the redent-genetically
modified mouse

is homozygous for the first engineered endogenous immunoglobulin xk light chain locus.

3. The genetically modified redentmouse of claim 1, wherein the redent-genetically
modified mouse

is heterozygous for the first engineered endogenous immunoglobulin kk light chain locus.

4. The genetically modified redentmouse of claim 3, wherein the germline genome of
theredent

genetically modified mouse comprises a second engineered endogenous immunoglobulin

%K light chain locus comprising:



WO 2019/113065 PCT/US2018/063841
210

(a) (ayone or more human ¥kVk gene segments, and

(b) @)one or more human JxJk gene segments,

wherein the one or more human ¥kVk gene segments and the one or more human

#eJK gene segments are operably linked to a €xCxk gene.
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5. The genetically modified redent-ofelaim4-wherein-the Cicgene-at-the-second

6 The genetically modified rodentmouse of any one of the preceding claims—1-5;-wherein-the

wherein the

7——A-genetically modified rodent;whese-germline genome eemprises:
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an engineered endogenous immunoglobulin heavy chain locus, comprising:
(a) (ay-one or more human Vy gene segments,
(b) @)-one or more human Dy gene segments, and

(c) ¢ey-one or more human Ju gene segments,

wherein the one or more human Vy gene segments;_of (a), the one or more human
Du gene segments;_of (b), and the one or more human Jy gene segments of (¢) are operably
linked to one or more redeatmouse immunoglobulin heavy chain constant region genes at the

engineered endogenous immunoglobulin heavy chain locus.

2——A 6. The genetically modified redentwhose-germline genome comprises:

Ce-a-eRaees lin-heavy-chainloeus-eomprisingmouse of claim 5,

wherein the one or more human Vy gene segments; of (a), one or more human Dy gene

segments; of (b), and one or more human Ju gene segments eperably linked-to-one-or-more
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the rodent- Ch-gene(C) are operably linked-to-each-other;
wherein-the rodent Chgene-is-1n place of aredentCicgeneatthe second-endogenous

mouse Vy gene segments, one or more humanmouse Dy gene segments, and-one or more
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humanmouse Jy gene segments-are-in-place-of one-or-more rodent-Vy-gene segments;-one-or morerodent
Dy-gene segments;-one-or more rodent-Jy-genesegments, Or a combination thereof.

23 7. The genetically modified redentmouse of any-one-ofelaims20-22,wherein-the
eneclaim 5 or mere humanVy-gene segments;-one-or-more-human Dy-gene-segments-and-one-or more

homaad meneseomentsrephieconearmererodent ) mepe sesmenis—one ot morevodent- By cene
seotreboreor e rodenth ene secirents o eombinntionthepeo b

24— The—genetically—modifiedrodent—of any—one—ofclaims—20-236, wherein the engineered
endogenous

immunoglobulin heavy chain locus further comprises:

(1) @&-one or more human Vy non-coding sequences, each of which is adjacent to
at least one of the one or more human Vu gene segments, wherein each of the one or more
Vu non-coding sequences naturally appears adjacent to a human Vy gene segment in an
endogenous human immunoglobulin heavy chain locus;

(i) @Gi-one or more human Dy non-coding sequences, each of which is adjacent to
at least one of the one or more human Dy gene segments, wherein each of the one or more
Du non-coding sequences naturally appears adjacent to a human Dy gene segment in an
endogenous human immunoglobulin heavy chain locus;

(iii) @iyone or more human Jy non-coding sequences, each of which is adjacent to
at least one of the one or more human Ju gene segments, wherein each of the one or more
Ju non-coding sequences naturally appears adjacent to a human Ju gene segment in an

endogenous human immunoglobulin heavy chain locus; or

(iv) @v-any combination thereof.
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8. The genetically modified redentmouse of any one of claims 20245 to 7, wherein

the one or more redentmouse immunoglobulin heavy chain constant region genes are one or

more endogenous mouse immunoglobulin heavy chain constant region genes-are-one-or-meore

269. The genetically modified redentmouse of any one of claims 20-255 to 8, wherein:

(i) @) -the one or more human Vg gene segments comprise Vu3-74, Vu3-73, Vu3-
72, Vu2-70, Vul-69, Vu3-66, Vu3-64, Vud-61, Vud-59, Vul-58, Vu3-53, Vu5-51, Vu3-49,
Vu3-48, Vul-46, Vul-45, Vu3-43, Vu4-39, Vu4-34, Vu3-33, Vu4-31, Vu3-30, Vp4-28,
Vu2-26, Vul-24, Vu3-23, Vu3-21, Vu3-20, Vul-18, Vu3-15, Vu3-13, Vu3-11, Vu3-9, vl
Vu 1 - 8, Vu3-7, Vu2-5, Vu7-4-1, Vu4-4, Vul-3, Vul-2, Vu6-1, or anya combination
thereof,

(ii) @Gd-the one or more human Dy gene segments comprise Dul-1, Du2-2, Du3-3,
Du4-_4, Du5-5, Du6-6, Dul-7, Du2-8, Du3-9, Du3-10, Du5-12, Du6-13, Du2-15, Du3-16,
Du4-17, Du6-19, Dul-20, Du2-21, Du3-22, Du6-25, Dul-26, Du7-27, or asya combination
thereof, and

(iii) @iy-the one or more human Ju gene segments comprise Jul, Ju2, Ju3, Ju4, JuS,

Ju6, or anya combination thereof.

2710. The genetically modified redentmouse of any one of claims 20-265 to 9, wherein
the




WO 2019/113065 PCT/US2018/063841

219

odentgenetically

modified mouse is homozygous for the engineered endogenous immunoglobulin heavy

chain locus.

3811. The genetically modified redentofany-one-ofclaims9-37,whereinthe rodent Ch-gene-hasa
sequenee-thatis-at-least 80%-identical-to-a-mouse- Chlmouse CA2-ora-Mouse Cild-gene:

39 The genetically-modifiedrodent-0f any one of the preceding claims-9-38;wherein-the rodent




14.

—_—
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42— The genetically-modifiedrodent-of any-one-of claims 144, wherein the one or more human
VAV gene segments of (a) and the one or more human JAJA gene segments are-in-place-of (b)
replace one or more redent-Vkmouse VK gene segments, one or more redeatdxmouse JK gene

segments, or anya combination thereof.

4312. The genetically modified redentmouse of any one of the preceding claims+-42;

44— Thegenetically-modifiedrodent-of any—one—of elaims—1-43, wherein the first engineered
endogenous immunoglobulin %k light chain locus further comprises a xk light chain non-
coding sequence between the one or more human ¥AVA, gene segments and the one or more

human #JA, gene segments.

13. The genetically modified redentmouse of claim 4412, wherein the xlightehainnon-

k light chain non-coding
sequence has a sequence that naturally appears between a human Vx4Vi4-1 gene segment
and a human Jx1Jx1 gene segment in an endogenous human immunoglobulin xk light chain

locus.

47
The genetically modified redentmouse of any one of the preceding claims1-46;further
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48— The genetically-modified rodent-of claim 47, wherein the redentisheterozysousforthe-inactivated

Vendogenous VA gene segments, the endogenous JAJAL gene segments, and the

endogenous €ACA genes are deleted in whole or in part.

5+——The genetically modified redentmouse of any one of the preceding claims-1-50,

wherein thered

54— Thegenetically modified rodent-of claim-53,-wherein-the human immunoglobulin A

light chain variable domain is encoded by a rearranged human immunoglobulin A light

chain variable region sequence comprising (i) one of the one or more human ¥AVA gene
segments of (a) or a somatically hypermutated variant thereof, and (ii) one of the one or

more human #JA gene segments_of (b) or a somatically hypermutated variant thereof.

16. 55— The genetically modified redentmouse of any one of the preceding claims-1-54,
wherein the germline genome—ef-the—rodent further comprises a nucleic acid sequence

encoding an exogenous terminal deoxynucleotidyltransferase (TdT) operably linked to a

transcriptional control element.
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(B-the-onc-ormore-human-Viy-gene segments-comprise Vid-74-V3-73- Vi 3-72V 1 2-70- MV 1H-69;
Viu3-66:-Vu3-64Vud-6 15 Vud-59 V58 Viu3-53,- Vi 5- 55 Vi 3-49- V348 V46, V45, Viu3-43,- Vipd-
39434 V,3-33- V4 31V,3,3-30. V4 28V, 2 26,V 124V, 323 V,3 21 V,,3- 20V, 1 18 V,3-15;
V3135 Va3 Vi3-9- Vi -8 Vi 3- 7 Vi 2-5- Vi 7-4- 15 Viud -4 Vg -3V -2, V4u6-15-or-any-combination
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thereof

Hirtheeneormerehman-Dseneseamentseomprise B D 2 2 33D 5 5Dy 6
Bul-7-DBu2-8bu3-9, D310, bus12, D613 Du215: PDud 16 Dud145Du619: Dul20, D221 Du3-22;
D625 262 I 27 ee e combinatisnthereofund

(ii)-the-one-or-more-human-Ji gene-segments-comprise Tl du2: I3 IudIu5Tub-orany
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H—one-or-more-human-Vy 5

| ” ,
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(B-the-onc-ormore-human-Viy-gene segments-comprise Vi d-74-V3-73- Vi 3-72V 1 2-70- MV H-69;
Viu3-66:-Vu3-64Vud-6 15 Vud-59 V58 Viu3-53,- Vi 5- 55 Vi 3-49- V348 V46, Vi 45, Viu3-43,- Vil
395 Vud-345- V3335 Vud-3-5- V336, Vud 28 V226, Vi 1245V 3-23.- Vi 3- 2 15 V320, Vi 8 Vi3 Ss
V3B 3 HAL3- 9V -8V 3- 7V 2 5V I AV A4V 3V 2V 6L eranvcombination
thereof;

(it)-the-one-or-more-human-Dy-gene segments-comprise Dul-15-Du2-2,Du3-3; Dud-4-DusS-5-Du6-6;
Dud-7-Bn2-8-DBu3-9-bud 10, Dus12 D613 Du215:Pud16; Dud15Du619:Dul-20: D221 Du3-22;
Du6-25, Dyl -26. Du7-27, orany combination-thercols-and

(ii)-the-onc-ormorc-human-Jy gene-segmentscomprise Jub-du2 I3 dud Iu5Juborany
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Hotheoneormore human—seneseomentscomprine W 2 220 32 0 2 20 60
Vu3-66,V3-64Vud-61-Vpd-59-Vud-58-Vu3-53-Vud-51-Vud-49-Vu3-48- V46, Vi 45 Vu3-43,- V4
39 Vud-345- V3335 Vud-3-5- V330, Vud 28 V226, Vi 1245 Vi 3-23- Vi3 -2 - Vi3 -20, Vi 8- Vi3t Ss
V3B 3 HAVL3- 9V -8V 3- vV 2 5V AV A4V 3V 2V 6-Heranvcombination
thereof;

Hi-theoneormore a2 i 5D p2-2-Dy3-3, Dpud-4,-Dyp5-5,-Dub-6;
DBud-7-DBu2-8-bu3-9, D310, Dud12,Du613: Du215:Pud16; Dud15Du619:Dul-20: D221 Du3-22;
P25 26 20 er s combinationthercotand

(iih)-the-one-or more-human-Jy gene segments-comprise JubIuzs FudsIudFudSJub-orany
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G)-the-one-or more human-Vy-gene segments-comprise V374, Vu3-73, V372, V270,V 1-69;
Vu3-66:-Vu3-64-Vud-6-Vud-59Vul-58Vy3-53 V555 Vu3-49-Vu3-48- V46, Vi 45 Vu3-43- V4
39V y4-34-V,,3- 33V, 4 318,330 V4 28V, 2 26V, 124V, 323 V,3 21 V,,3- 20V, 1 18- V3-15;
V313 V3 - Ve3- 95 V-8 Vau3-F- Va2 5 Vi 74 - Viad-4- Vi -3 Ve 2, V61 -erany-combination
thereof;

Hi-theoneormere a2 ceneseomentseompre D D 2 2D 2 3 DDy S5 Dy a6
Bud-7-DBn2-8-Dbu3-9, D310, Dus12, Du613: Du215:Pud16; Dud145Du619: D20, D221 Du3-22;
D250 26 20 er s combinationthereofand

Hithe-onrc-ormere-humansh, geneseementscompriseh b 20 3-hd=h 33 6-oany




WO 2019/113065 PCT/US2018/063841

251




WO 2019/113065 PCT/US2018/063841

252




WO 2019/113065 PCT/US2018/063841




WO 2019/113065 PCT/US2018/063841

254




