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[ Abstract] Objective To improve the gene targeting efficiency with C57BL/6 embryonic stem (ES) cells. Meth-
ods Three different genetically modified C57BL/6 ES cell lines, named TLX3, Ai3K and SL, were microinjected into
ICR, B6(Cg)-Tyr*® and BALB/c mouse blastocysts, respectively. The efficiency was statistically evaluated according to
three aspects: blastocyst collection, chimera production and germline transmission. Results None of the three ES cell

lines was germline transmitted with B6( Cg) -Tyr*™

mice as blastocyst donors, while it was achieved with both BALB/¢ and
ICR mouse blastocysts. Compared in the aspect of blastocysts collection, ICR mouse was much better than BALB/¢ mouse
(P<0.05), and the chimera production efficiency of ICR mouse was comparable to that of BALB/c¢ mouse (P =0.115).
As to the germline transmission efficiency, that of BALB/c mice is significantly higher than that of the ICR mice (P <
0.01). Conclusions The germline transmission efficiency of BALB/c mouse is highest among these three mouse strains.

However, it has the disadvantages of blastocyst collection, developmental delay and zona pellucida fragility, compared with

ICR mouse. Therefore, ICR mouse is also a good candidate as blastocyst donor for embryonic stem cell microinjection.
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Tab.1 Comparison of the derivation efficiency of blastocysts among the three mouse strains

(ES HEHRJTC B D R JVE iR S A A FHEENR % SR e R
Mouse strains Ovulation Mice num Embryos Usable blastocysts. Usable blastocysts per mouse
BALB/c H 2R HEGN 116 813 338(41.6)" 2.91
BALB/c E 117 415 95(22.9)" 0.81
ICR T F B HE 115 1279 694(54.3)° 6.03
B6( Cg) -Tyr? PR 255 1240 637(51.4)¢ 2.5

o cF—F i EAR TR R R AR TR ESE B E(P<0.05),

Note.

2 b e Different superscripts indicate significant difference (P <0.05) within the same column. Data were analyzed by thest.

¥ :a. BALB/c Fh R/ 3.5 d 18 b. ICR S R/NEL3. 5 d 481K ;. B6 (Cg) -Tyr*? fi Z/NEL3. 5 d #EIE . A3 =100 pm,
1 BALB/c.ICR 1 B6(Cg)-Tyr"* /M, 3. 5 d #IRAIES
Note: a. Blastocysts from BALB/c mice at3. 5 dpe (days post coitus) ; b. Blastocysts from ICR mice at 3.5 dpc; c. Blastocysts

from B6 ( Cg) -Tyr** mice at 3. 5 dpc. Bar =100 wm.

Fig.1 Morphology of blastocysts from BALB/¢ mice, ICR mice and B6( Cg)-Tyr* mice at 3.5 dpc.
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Tab.2 Chimeras derivation and germline transmission efficiency of TLX3-ES cells with blastocysts of the three mouse strains as

microinjection recipients

PR I SRV 5 , s p g TR PR FL SR S
ES 41 AT BHIEIRS ey onermurirson) PR RS/ P R BLES
Derivation of Blastocysts X Total number of
ES cells blastocvst transferred Pups Chimeras rareeted mice/ F1 mic
astocysts ransferre ( Chimeras/ pups) argeted mice mice
BALB/c 77 9 3(33.3) * 64/97*
TLX3 ICR 43 7 3 (42.9) ® 115/316"
B6( Cg)-Tyr* 43 3 0(0)°® -

TE P R =3 AR R R Rl R R 22 5 W (P <0.05).
Note. * " Different superscripts indicate significant difference (P < 0.05) within one column. Data were analyzed by x*tests. Num indicates num-

ber.
R3 RN ABK-ES g Z R R & BB LR R R

Tab.3 Chimeras derivation and germline transmission efficiency of Ai3K-ES cells with blastocysts of the three different mouse

strains as microinjection recipients

ok 8 H IR K " N " I LR FLAR LS
psape  POORE o BEEERUT g mamu i) PR/ P (UL
ES cell Derivation of Blastocysts P Chi Total number of
D el blastocysts transferred ups meras targeted mice/ F1 mice
( Chimeras/ pups)
BALB/c 67 19 5(26.3) ¢ 30/126*
Ai3K ICR 81 36 27 (75.0) ° 14/156"
B6(Cg) -Tyr*? 23 9 2 (22.2) ® o>

TP [l =g AR R FR il RO R R 2 A B EE (P < 0.05).
Note. " Different superscripts indicate significant difference (P < 0.05) within one column. Data were analyzed by x’tests. Num indicates num-

ber.
x4 RFRFEMRAEN SL-ES M2 /R i A BRE Fh R %

Tab.4 Chimeras derivation and germline transmission efficiency of SL-ES cells with blastocysts of the three different mouse

strains as microinjection recipients

U S A B - o
PRI YR " L A " P BREUFL AR
s A WKW BRRED o e o IR FI L
Derivation of Blastocysts - Total number of
ES cells blastocyst transferred Pups Chimeras tareeted mices F1 mi
hlastocysts ransterred (Chin]e['as/ Pups) argeted mice, mice
BALB/c 74 22 4 (18.2) ® 22/33¢
SL ICR 51 14 5(35.7) ® 12/123b
B6 (Cg) -Tyr? 30 3 0(0)* -

TP [l =g AR R FN il RO R 22 A B EE (P < 0.05).
Note. ® " Different superscripts indicate significant difference (P < 0.05) within one column. Data were analyzed by x*tests. Num indicates num-

ber.
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Note. * indicates that difference is significant at P < 0. 05 level.
Fig.2 Significance analysis of blastocyst derivation effi-

ciency among ICR, BALB/c¢ and B6( Cg) -Tyr"* mice
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Fig.3 Pups of male chimera mated with C57BL/6

female mice
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Fig. 4 Effect of ICR and BALB/c¢ blastocysts on
germline transmission efficiency of C57BL/6 ES cells
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