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Effect of Cell Cycle of Donor Nucleus on In Vitro
Development in Nuclear Transplant Rabbit Embryos
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SUMMARY

To improve the efficiency of nuclear transplantation in the rabbit, this study were evaluated
the influence of cell cycle of donor nuclei on the i/n vitro developmental potential in the nuclear
transplant embryos. The embryos of 16-cell stage were collected from the mated does at 48h
post-hCG injection and they were synchronized to G; phase of 32-cell stage. Synchronization of
the cell cycle of blastomeres were induced, first, using an microtubules polymerization inhibitor,
0.5 ug /ml colcemid for 10h to arrest blastomeres in metaphase, and secondly, using a DNA syn-
thesis inhibitor, 0.1 ug /ml aphidicolin for 1.5 to 2h to cleave to 32-cell stage and arrest them in
G, phase, The separated G; phase blastomeres of 32-cell stage were injected into enucleated re-
cipient cytoplasms by micromanipulation. After culture until 20h post-hCG injection, the nuclear
transplant oocytes were electrofused and activated by electrical stimulation. The nuclear trans-
plant embryos were co-cultured for 120h. In vitro cultured embryos were monitored every 24h to
assess for development rate. After in vitro culture for 120h, the nuclear transplant embryos devel-
oped to blastocyst stage were stained with Hoechst 33342 dye for counting the number of
blastomeres under a fluorescence microscopy.

The cleavage rate of blastomeres from 16-cell stage rabbit embryos treated with colcemid for
10h or aphidicolin for 6h following colcemid for 10h were not significantly different. The
electrofusion rate was similar by high in S and G, phase donor nuclei as 80.6 and 79.1%, respect-
ively. However, the nuclear transplant embryos using G, phase donor nuclei were developed to
blastocyst at high rate(60.3%) than those using S phase donor nuclei(26.0%). Moreover, the
mean blastomere counts and their daily cell cycles of nuclear transplant embryos developed to
blastocyst stage were increased significantly (P<0.05) with the G, phase donor nuclei(176.6 cells
and 1.50 cycles), as compared with the S phase donor nuclei(136.6 cells and 1.42 cycles). These
results show that the blastomeres of G, phase were more successful as donor nuclei in the nuclear

transplant procedure, compared with S phase.
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Table 1. Cleavage rate of blastomeres from
16-cell stage rabbit embryos treated
with colcemid for 10h or aphidicolin
for 6h following colcemid for 10h

Treatment No. of » No. of Cleavage
blastomer- blastomer- rate
es used es cleaved (%)
Colcemid 95 92 96.8*
Colcemid+
135 124 91.8
aphldlcohn

* The values with dlfferent Superscrlpts in the col-
umn are significantly different(P<0.05).
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Table 2. Effect of cell cycle of donor nuclei on
electrical fusion of nuclear transplant
rabbit embryos

Cell cycle No. of

No. of Fusion
of donor embryos  embryos rate
nuclei used fused (%)
S phase 62 50 80.6°
Gl phase 36 68 79.1%

* The values with different superscnpts in the col-
umn are significantly different(P<0.05).
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Table 3. Effect of cell cycle of donor nuclei on in vitro development of nuclear transplant rabbit

No. (%) of embryos developed to

embryos
Cell cycle of No. of emb-
donor nuclet ryos cultured 2-cell
S phase 50 35(70.0)°
Gl phase 68 63(92.7)®

8-cell Morula Blastocyst
24(48.0)® 22(44.0)° 13(26.0)2
56(82.4)° 55(80.9)® 41(60.3)°

* The values with dxfferent superscripts in the column are significantly different (P <0.05).
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Table 4. Effect of cell cycle of donor nuclei on
blastomere counts and daily cell cycle
of nuclear transplant rabbit embryos
in vitro developed to blastocyst stage
at 120 hours post-fusion

Cell cycle  No. of No. of Mean no.
of donor embryos blasto- of cell
nuclei stained meres* cycle /day
S 10 136.6£30.5* 1.42+0.99°
G, 10 179.6+19.0° 1.50+0.85°
* Mean+SEM.

* The values with different superscripts in the col-
umn are significantly different(P <0.05).
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