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Production of Cloned Rabbits Embryos and Offsprings by
Nuclear Transplantation using In Vitro
Matured QOocytes in Rabbitst
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Department of Animal Science, Gyeongsang National University
SUMMARY

The purposes of this study were to produce cloned rabbit embryos and offsprings by nu-
clear transplantation(NT) using i» vitro matured oocytes as nuclear recipient cytoplasm
and to determine the effect of frozen nuclei donor embryos on the production efficiency of
cloned embryos. The 8-cell embryos were collected from the mated does by flushing
oviducts with Dulbecco’s phosphate buffered saline containing 10% fetal calf serum(FCS)
at 40 hours after hCG injection. A portion of collected embryos were preserved at 4C for
24 hours and a portion of them were frozen by vitrification method. The embryos used for
donor nuclei were synchronized in the phase of G1/S transition. The in vitro matured
oocytes were used as recipient cytoplasm following removing the nucleus and the first
polar body.

The synchronized blastomeres from fresh, cooled or frozen embryos were injected into
the enucleated oocytes by micromanipulation and were electrofused by electrical stimu-
lation of three pulses for 60 ssec at 1.0 W /cm in 0.28 M mannitol solution. The fused
oocytes were co-cultured with a monolayer of rabbit oviductal epithelial cells in M-199 sol-
ution containing 10% FCS for 120 hours at 39 in a 5% CO, incubator. Following in witro
culture of the NT embryos to blastocyst stage, they were stained with Hoechst 33342 dye
for counting the number of blastomeres by fluorescence microscopy.

The nuclear transplant embryos developed in vitro to 2- to 4-cell stage were transferred
into the oviducts of synchronized recipient does. The results obtained were summarized as
follows:

1. The fusion rates of the blastomeres from fresh, cooled and frozen embryos with the i

vitro matured and enucleated oocytes were 100, 95.8 and 64,3%, respectively.

2. Development in vitro to blastocyst was significantly(p<0.05) different between the
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cloned embryos with the blastomeres from fresh, cooled or frozen embryos as 39.0, 20.

9 and 15.7%, respectively.

3. The mean numbers of cell cycle per day during in vitro culture of cloned embryos blas-

tomeres from fresh, cooled or frozen embryos was 1.31, 1.29 and 1.16, respectively.

A total of 77 nuclear transplant embryos were transferred into 6 recipient does, of

which two offsprings were produced from a foster mother 31 days after embryo trans-

fer.
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Table 1. Effect of type of donor nucleus on fusion rate of nuclear transplant rabbit embryos using in vitro

matured oocytes as recipient cytoptasm*

Type of donor nucleus No. of oocytes used

No. of oocytes fused

Fusion rate(%)

Fresh 90
Cooled 71
Frozen 84

90 100.07
68 95.8°
54 64.3"

* The values with different superscripts are significantly different(p<0.05).

Table 2. Effect of type of donor nucleus on in vitro development of nuclear transplant rabbit embryos us-
ing in vitro matured oocytes as recipient cytoplasm®

Type of No. of No. (%) of embryos developed to
donor nucleus embryos cultured 2-cell 4-cell Morula Blastocyst
Fresh 82 69(36.3) 58(70.7) 55(67.7) 32(39.0)?
Cooled 67 48(71.6) 35(52.2) 33(49.3) 14(20.9)°
Frozen 51 33(64.7) 2(43.1) 19(37.3) 8(15.7)¢

* The values with different superscripts are significantly different (p<0.05).
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Table 3. Effect of type of donor nucleus on blastomere counts of nuclear transplant rabbit embryos devel-

oped in vitro to blastocyst stage*

Type of donor nuclei  No. of embryos stained

No. of blastomeres No. of cell cycle /day

Fresh 10
Cooled 10
Frozen 7

93.1+7.6° 1.31£0.02*
90.1+9.3 1.29+0.03*
59.6%5.1° 1.16+0.02°

* Mean+SEM. The values with different superscripts in the column are significantly different{p<0.05).

Table 4. Production of cloned rabbit pups using nuclear transplant embryos

Trial No. of Cell stage of NT embryos transferred Pregnancy No. of
no. embryos transferred 2-cell 4-cell diagnosis offsprings born

1 13 7 6 + 2
2 10 6 4 - 0
3 13 7 6 - 0
4 16 11 5 - 0
5 15 4 11 - 0
6 10 4 6 - 0

Total 77 39 38 2
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