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Efficiency Improvement in Generation of Gene Targeted Mice with
C57BL/6 Embryonic Stem Cells
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(*Laboratory Animal Resource Center; Institute for Laboratory Animal Resources, National Institute of Food and Drug Control,
Beijing 100050, China; *Beijing Biocytogen Co., Ltd., Beijing 101111, China)

Abstract Pluripotency of a C57BL/6 embryonic stem (ES) cell line, which was named as B6-1-6, was
identified in vitro and in vivo. To improve efficiency of generating gene targeted mice, 37 different gene targeted
mice were generated with B6-1-6. Different ways of inducing BALB/c mice ovulation were compared, and the cor-
relation between the apparent chimerism and germline transmission efficiency was analyzed. Based on our data, we
found that natural ovulation with estrus induction was superior to hormone superovulation for BALB/c mice (2.91
blasto./mouse vs 0.82 blasto./mouse). For C57BL/6 ES cell line B6-1-6, 65~97 blastocysts should be injected to
generate positive gene targeted mice with 95% success rate. In addition, we also found that the germline transmis-
sion efficiency was positively correlated with coat color chimerism level to a certain extent (#=0.316, P=0.057);

and it was positively correlated with eye color chimerism level significantly (»=0.328, P<0.05). In this study, we
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explored a superior way to obtain BALB/c blastocysts and optimum number for microinjection. What’s more, the

correlation between apparent chimerism level and germline transmission was discussed. Therefore, it will be help-

ful to improve the efficiency of generating gene targeted mice with C57BL/6 ES cells in future application.
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K BT /N B, SRR E R AT AEES YN M
fJC57BL/67)M i o
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1.8 #ERRZEAITH/NRAIRSG
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ME AL, G SRESAH M3k A ik & FURP 2R 204k AR B
g, BP Rl AL gy AUN R, IR A R IB .,
Xof PR /)N SREAT S DRI RGN, DA BH 4T /N B
1.9 HIEZIT

AW 5 A B 18] 22 S 4 B R R T R
B0), P2 EE ) 7R AH O MR FSPSS 1905k 4 F
Graphpad Prism 5.02% |- 1 17 Pearsonk 1 AH 5 % 43
A, PR 7 ] OB & 20 A th 2 R H1Office Excelk
PEBEAT ST 43 M. P<0.05 % 25 57 B35, P<0.014 %
S ATE

5

2 H#R
2.1 EFEFTHERERS T 4HA0 % e M L0E

A HF 57 K H CS7BL/6TS BHKES A JfiB6-1-6
(KA I e 9t Y (A I0E T ESHN ML 2 fg k1
bric g+ R (K 1B~ 1D), - HIE i 2R 5 v
DLAA P 20 o 25 A g, 5 2B BE 41 (germ cells),
HERR 2R B ARG 76 4K U8 T ES 41 ML (A A (BT 1F),
MIAE B T I 2 Ge K P ek Eah b, A1 H
[ Y 4 (1) 7 9206 LKES YN B 28 v i B9/ st N AR 52 1)

Nanog

A: C5TBL/6T SESA Ml 52 B6-1-67E HALEF R B4 . BF: MIALEF; B~D: ES4I M2 figth & kit ¥ e 9 6 4, Oct4(B) Sox2(C)FNanog(D);
E: B6-1-671 I BALB/cHENE Ji7 I ik & Bl; F: B6-1-6F RigtfL /Nl o 47 /L=400 pm.
A: morphology of C57BL/6 ES cell line B6-1-6 under bright-field (BF) microscopy; B~D: immunofluorescence staining of ES cell pluripotency mark-

ers, Oct4 (B), Sox2 (C) and Nanog (D); E: chimeras derived from microinjection of B6-1-6 into BALB/c blastocysts; F: black mice derived from ger-

mline transmission of B6-1-6. Scale bars=400 um.

1 C57BL/6 ESZHAAY % BETELGIE
Fig.1 Pluripotency identification of CS7BL/6 ES cells
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F1 LLERBALB/c/NRIBEHEIIAN B A HEIR R

Table 1 Comparison of superovulation and natural ovulation in BALB/c mice
Rt SRR RBCRC) &@Tm%%) JR B E() JREEY (AN FIRE(AN) PEREY ()
Ovulation Mice mated (No.) Mice mated Total embryos Embryos per Blastocysts Blastocysts per

successfully (%) (No.) mouse (No.) (No.) mouse (No.)
Superovulation 190 117 (61.58%) 415 3.55 95 0.82
Natural ovulation 260 116 (44.62%) 813 7.01 338 2.91
%2 BALB/c/)RBRAKRIBEFSNEEILR

Table 2 Comparison among different ways of inducing BALB/c mice ovulation
A3 5 NRRE(R) A ME /N B (L PRI
Treatment Total female mice (No.) Female mice mated (No.) Mice mated successfully (%)
No treatment (1) 300 119 28 (23.52%)"
Add male bedding (1) 300 112 46 (41.07%)°
Smaller box feeding (11I) 300 113 59 (52.21)°

[Fl— 5 EAr AN R RIE R Ry i 22 57 18 % (P<0.05).

Different superscripts indicated significant difference (P<0.05) within one column. Data were analyzed by y* tests.

33 C57BL/6 ESHHAERIER & RIS R R EM RFEUE
Table 3 Chimerism and germline transmission efficiency of CS7BL/6 ES cells

N e R Rt L 2R
iy AR g%‘fng}Tﬁ(t] ()j Nﬁ d:l;u?ﬁl(/\) kA BRA(%) Germline transmission efficiency
No. ES cell asto. mjecte ewborns Chimeras (%) FIFRVNRE(R)  FIUR R (%)

(No.) (No.) F1 mice (No.) Black mice in F1 (%)
1 Ai3D 215 31 10 (32%) 56 26 (46%)
2 Ai3K 37 1 5 (45%) 188 30 (16%)
3 Ai3P 27 2 1(50%) 92 4 (4%)

4 Ai3R 95 5 4 (80%) 85 31 (36%)
5 Ai3V 19 4 2 (50%) 40 13 (33%)
6 AK 34 10 7 (70%) 109 2 (2%)

7 AS 120 16 8 (50%) 113 9 (8%)

8 BC 68 6 1 (17%) 20 3 (15%)
9 BCKO 36 9 2 (22%) 156 39 (25%)
10 CDK 54 18 4(22%) 123 1 (1%)
1 CH 107 18 11 (61%) 97 31 (32%)
12 CL 62 13 5(38%) 33 2 (6%)
13 DO 37 14 8 (57%) 107 10 (9%)
14 EM 166 18 8 (44%) 62 22 (35%)
15  FB 92 25 4(16%) 101 7(1%)
16  FBX 61 13 10 (77%) 136 5 (4%)
17 GO 72 17 6 (35%) 200 53 (27%)
18 IC 59 24 16 (67%) 82 44 (54%)
19 D 126 12 8 (67%) 135 6 (4%)
20 IL 98 16 7 (44%) 152 16 (11%)
21 KC 61 7 5(71%) 56 17 (30%)
2 M 106 29 12 (41%) 196 43 (22%)
23 NS 67 6 2 (33%) 126 1 (1%)
24 NU 17 8 3 (38%) 35 10 (29%)
25 OD 182 17 6 (35%) 235 12 (5%)
26 P53 67 10 3 (30%) 159 37 (23%)
27 RN 120 20 9 (45%) 86 10 (12%)
28 sC 61 7 4(57%) 65 19 (29%)
29 SH-1 53 20 18 (90%) 184 48 (26%)
30 SH-2 111 14 5(36%) 66 20 (30%)
31 SL 33 12 5 (42%) 123 12 (10%)
32 ST 34 5 4 (80%) 143 4 (3%)
33 TA 131 5 5(100%) 78 2 (3%)
34 TB 60 11 7 (64%) 129 16 (12%)
35 TL 164 13 6 (46%) 413 179 (43%)
36 ™ 81 9 7 (78%) 74 21 (28%)
37 WD 62 7 3 (43%) 161 2 (1%)
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Fig.2 Frequency histogram and normal distribution curve of
minimum blastocysts need to be injected in 37 experiment groups
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A~D: ik A B AR AL, R : <25%R1Z(A), 25%~50% K224(B), 50%~75% K4344(C), >75% K444(D); E: BEIM AL HF RBERCR

RN

A~D: coat color chimerism level grading. Level 1, <25% (A); level 2, 25%~50% (B); level 3, 50%~75% (C); level 4, >75% (D); E: correlation analysis

of coat color chimerism level and germline transmission efficiency.
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Fig.3 Coat color chimerism level grading and its correlation with germline transmission efficiency



JEFFHESE: 3R T CSTBL/G G T 40 MU AR 1 41 2L DA 4T HE /N BRUSCR (KBTI 785

o
o S
ES o
1 )

Germline transmission
efficiency
IS
[\S)
L

Eye colour chimerism level

A~C: kA BRI By 20 120, WUIRETLEA(A); 244, — 21— (B); 34k, MUK B AA(C); D: HILMG B8 5 Tl R EHAL R AH G E S HT

A~C: eye color chimerism level: level 1, two red eyes (A); level 2, one red eye and one black eye (B); level 3, two black eyes (C); D: correlation analysis

of eye color chimerism level and germline transmission efficiency.
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Fig.4 Coat color chimerism level grading and its correlation with germline transmission efficiency
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