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SUMMARY

We determined whether the ultrarapid freezing method is applicable to micromanipulated

mouse embryos. One-cell mouse embryos were microinjected with MThGH gene. Nuclei from

one-cell embryos of F1(C57BL x CBA) mice were transplanted into enucleated one-cell embryos

of ICR mice. The injected and nucleated embryos that developed to 2-cell stage were

cryopreserved by ultrarapid freezing. The embryos equilibrated in freezing medium(3 M DMSO
+ 0.25 M sucrose + 2% FBS in PBS) were directly immersed into liquid nitrogen and then
thawed in 37°C water. Developmental rates of the microinjected and nuclear-transplanted em-

bryos to blastocyst stage after ultrarapidly freezing and thawing were 31% and 55%, respect-

ively. The frozen-thawed embryos were transferred to pseudopregnant recipients, which then

gave birth to 17 offsprings. Twelve(14%

of the transferred embryos) and five(20%)

offsprings

were derived from microinjected and nuclear-transplanted embryos, respectively. The results in-

dicate that the DNA injected and nuclear-transplanted mouse embryos are cryopreservable at

2-cell stage by ultrarapid freezing method.
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Table 1. Preimplantation development of 2-cell mouse embryos after ultrarapidly freezing and

thawing
No. of embryos No. of embryos
developed to
Tested Recovered? Normal at recovery? blastocyst?
Freezing 120 116(97) 110(95) 93(85)
Control 97 - - 87(90)

percentage of embryos in parentheses

! No. of embryos recovered / No. of embryos tested X 100

2 No.of normal embryos post-thaw / No.of embryos recovered X 100

3 No.of blastocysts / No.of normal embryos post-thaw X 100
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Table 2. Preimplantation development of microinjected mouse embryos after ultrarapidly freezing
and thawing

No. of embryros3

No. of embryos developed to
) ?&zd‘?}ié&);eréd;‘ - \I\fgm;al\ait ;egovery- Morula Blasﬁocyst
Freezing 89 859 77091 69(90) 24(31)
Control 3 - - 30(88) 20(59)

percentage of embrws in pdrenthese

' No. of embryos recovered / No. of embryos tested X 100
2 No. of normal embryos post thaw / No. of embryos recovered X 100

* No. of morula or blastocysts / No. of normal embryos post-thaw X 100
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Table 3. Transfer of microinjected mouse embryos after ultrarapidly freezing and thawing

Embryo Transfer No. of No. of pregnant Young Transgenic
stage site transferred /No. of recipient (%)* mice

2 cell oviduct 63 1/4 6(6) 2
Blastocyst uterus 23 2/3 6(26) 2
Total 86 3/7 12(14) 4

* Young /No. of embryos transferred X 100
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Table 4. Viability of nuclear-transplanted mouse embryos after ultrarapidly freezing and thawing

NT Recovered! Normal No. of No. of Young

at recovery? blastocysts? transferred (%)

Freezing 53 52(98) 49(94) 27(55) 25 5(20)
Control 50 - - 34(68) - -

NT : nuclear-transplanted
percentage of embryos in parentheses

! No. of embryos recovered / No. of frozen embryos X 100

2 No. of normal embryos / No. of embryos recovered X 100

3 No. of blastocyst /No. of normal embryos post-thawing X 100

* Young /No. of embryos transferred X 100
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