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Production of Cloned Mice by Nuclear Transplantation and
Electrofusion Using 2- or 8-Cell Stage Mouse Embryo
as Nuclear Donor
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Gveongsang National University

SUMMARY

The present study was carried out to develop a cloning technology of mouse embryos by

nuclear transplantation with electrofusion and to produce cloned offsprings by transfer of

reconstituted embryos. A single nucleus from two- and eight-cell embryos was tran-

splanted into the enucleated two-cell embryos by micromanipulation, The fusion of nucleus

with recipient cytoplasm and the subsequent development of reconstituted embryos in witro

as well as in vivo to term were examined to determine the optimal electrofusion parameters

for nuclear transplantation in mouse embryos,

The successful enucleation of donor embryos was 84.9 and 83.3% in two- and eight-cell

stage, respectively, and the successful injection of nucleus from two- and eight-cell donor

embryos into the perivitelline space of enucleated two-cell embryos were 85.1 and 84.7%,

respectively. No significant differences were found in enucleation or injection rate be-

tween the cell stages of donor embryos.

When the blastomeres of intact two-cell mouse embryos were electrofused in 0.3 M man-

nito]l medium(100 zsec., 3 pulses), the fusion rate was similarly 93.2, 92.2 and 92.0% in 1.0,

1.5 and 2.0 kV /cm, respectively, but iz vitre development to blastocyst of the fused
two-cell embryos was significantly(P<0.05) lower in 2.0 kV /cm (63.4%) than in 1.0

kV /cm (91.7%) or 1.5kV /cm (82.4%).

The development in witro to eight-cell stage of the reconstituted embryos with nucleus

from two-cell stage(45.5%) was significantly(?<0.05) higher than that from eight-cell

stage blastomeres(16.7%).

The number of blastomeres of the intact embryos at blastocyst stage was 50+0.6 and

5542.4 in in vitro and in vive cultured mouse embryos, respectively, but significantly (P <0.

05) decreased to 35+0.7 in nuclear transplanted blastocyst embryos.

* A1z abei e 8t 35 8k £ 4b8ta)(Department of Animal Science, Chinju National University)
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The conception rate of mice following embryo transfer was 32.1% in the reconstituted

two-cell embryos using two-cell donor nuclei, which was comparable to the fresh two-cell

embryos(40.6% ). However, the rate of development in vivo to term following embryo tran-

sfer of the reconstituted two-cell embryos using two-cell donor nuclei (23.5%) was signifi-

cantly (P<0.05) lower compared with the percentage of two-cell fresh embryos(31.5%).
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Table 1. Successful rate of enucleation and injection of two-cell embryo in the procedure of nuclear trans-

plantation

Stage of No. of embryos No. of embryos

nuclear Recipient enucleated injected

donor embryos /used(%) /enucleated(%)
Enucleated

2-cell 2-cell 215 /253(84.9) 183 /215(85.1)
Enucleated

8-ceil 2-cell 85 /102(83.3) 72/ 85(84.7)

* There are no significant (P<0.05) differences in successful nuclear enucleation and injection between the do-
nor cell stages.

Table 2. Effects of electric voltage on fusion of intact 2-cell mouse embryos and subsequent development
in vitro for 84 hours

Voltage No. of No. of No. of embryos developed to(%)

(kV /cm) embryos used  embryos fused(%) Morula Blastocyst
1.0 118 110(93.2)° 100(92.6)° 99(91.7)¢
1.5 116 107(92.2)® 92(90.2)° 84(82.4)°
2.0 113 104(92.0)* 59(83.1)* 45(63.4)2

* Values with different superscripts in the same column were significantly (P <0.05) different.
** Pulse duration: 100 wsec., pulse time: 3X, fusion medium: 0.3 M mannitol.
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Table 3. Successful electrofusion of nuclei with cytoplasts in nuclear transplantation from different devei-

opmental stages mouse embryos

Stage of Recipient No. of No. of No. of embryos developed

nuclear  embryos embryos embryos to /cultured(%)

donor fused /used(%) cultured /fused (%) 2 to 4-cell over 8-cell
Enucleated -

2-cell 2-cell 403 /520(77.5)° 213 /403(52.9)2 163 /213(76.5)% 97 /213(45.5)?
Enucleated

8-cell 2-cell 74 /102(72.5)°

30/ 74(40.5)*

21/ 30(70.0)° 5/ 30(16.7)°

* Values with different superscripts in the same column were significantly (P<0.05) different.
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Table 4. Comparision of the number of blastom-
eres of mouse embryos between intact
and cloned embryos following develop-
ment for blastocyst

Type of No. of No. of

embryos embryos  blastomeres**
stained

Nuclear transplant 10 35%0.7

In vitro developed** 10 504+0.6°

In vivo developed 10 55+2.4¢

* Values with different superscripts in the same col-
um were significantly (P<(.05) different
™ In witro developed : collection at 2-cell stage em-
bryos to blastocyst developed
* Means+S E M.
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Table 5. Production of cloned live youngs following
oviduct transplantation of 2-cell stage nu-
clear transplant embryos

No. of pregnants / No. of youngs /

Type of No. of recipients  No. of embryos
embryos transferred(%)  transferred(%)
Nuclear 9/28(32.1)* 31/132(23.5)°
transplant

Fresh 2-cell  13/32(40.6)* 62 /197(31.5)?

* Values with different superscripts in the same col-

umn were significantly (P <0.05) different.
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