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[Abstract] Objective By comparing some key factors in generating bacterial artificial chromosome
(BAC) transgenic mice, such as the background of strains, the concentration of the BAC DNA used for
injection, the size of the BAC DNA, and the storage time of the BAC DNA injection, to optimize the
generation of BAC transgenic mice. Methods The same procedure of BAC DNA preparation was used with
two mouse strains, i.e. C57BL/6J and FVB/N to produce embryos; four concentrations of DNA for injection
(0.75, 1.0, 1.5, and 2.0 ng/uL, respectively) were utilized to microinject into the embryos. The size of BAC
DNA fragment and the time from BAC preparation to injection were recorded, and the birth rate and positive
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rate of transgenic mice were compared. Results
background was higher than that of C57BL/6J background (P < 0.05). When different concentrations of
BAC DNA were adopted, the birth rates of C57BL/6J and FVB/N mice from high to low were 0.75 ng/uL
>1.5 ng/uL>1.0 ng/uL>2.0 ng/uL. When the injection concentration was 1.5 ng/uL, the positive rates

The positive rate of transgenic mice with FVB/N

transgenic mice in C57BL/6J and FVB/N newborns were the highest, while the positive rate was 0 in
C57BL/6J newborns when the injection concentration was 0.75 ng/uL and 2.0 ng/uL. When different
concentrations of BAC DNA were adopted, the positive rate of transgenic mice in FVB/N newborns from
high to low was 1.5 ng/uL>1.0 ng/pL>2.0 ng/uL>0.75 ng/uL. When the BAC fragment size was 197 kb,
the mice birth rate was highest at (22.49+9.41)%, and when the fragment size was 99 kb, the birth rate
was lowest at (13.61£15.65)%. When the BAC fragment was 197 kb, the transgenic mice had the highest
positive rate of (13.56+12.88)% , extremely significantly higher than that for 114 kb (P < 0.01) and
significantly higher than that for 99 kb (P < 0.05). The storage time of BAC injection was not linearly
Compared with C57BL/6J, mice with
FVB/N background appear more suitable for the generation of BAC transgenic mice. When the

associated with the positive rate of transgenic mice. Conclusion

concentration of BAC DAN injection is 1.5 ng/pL, the positive rate of transgenic mice is the highest.

BAC fragment size is not a constraining factor for positive transgenic mice. The highest efficiency is
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expected when the BAC DNA is injected within one week after preparation.

[Key words] Bacterial artificial chromosome; Transgenic mice; Embryo microinjection
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Figure 1 The relationships of BAC DNA concentration with birth rate (A) and transgene positive rate (B) of C57BL/6J

and FVB/N mice
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Figure 2 The relationships of two backgrounds with embryo development rate, birth rate, and transgene positive rate

after embryo microinjection
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Figure 3 The relationships between the storage time of
BAC DNA injection and the positive rate of
transgenic mice

52 m 2% (P=0.015), X7 HAERE A
B (P=0.488).

ZHEMRE IR, 4 BAC /BN 114 kb i,
T G IR AT s, BB & T 137 kb, 177
kb 1180 kb Bt (P<<0.01), 7T 197 kb K&
(P<<0.05). BAC BN 177 kb iy, 3341 5 IR i
TR R, A (56.17£10.14) %, B EALT
99 kb F1 114 kb Bt (P<<0.01).



540 SEYGEIY) S L E 2 Laboratory Animal and Comparative Medicine Dec. 2021, 41(6)
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Table 1 Survival embryo rate, embryo development rate, birth rate, and the positive rate of transgenic mice inejcted
with seven different BAC DNA sizes
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Figure 4 Correlations of the size of BAC DNA with 8] M. BAC ESHR IR UL iR/ R B 5
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0.05). BACH99 kb, WEfaK BHRMAL, mefk o BJS R E K BAC DNA il & 77 EHI AT
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