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Studies on the Cloning of Calves by Nuclear Transplantation
I . Effects of Cell Cycle, Fusion Media and Oxygen Concentration on
the Developmental Competence
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SUMMARY

The objectives of the present study were improvements in the efficiency of developmen-
tal rates to morula and blastocyst stages to produce a large number of genetically identical
nuclear transplant embryos,

The oocytes collected from slaughterhouse ovaries were matured for 24 h and then
enucleated and cultured to allow cytoplasmic maturation and gain activation competence.
And then the donor embryos were treated for 12 h with 10 ug /ml nocodazole and 7.5 p
g /ml cytochalasin B to synchronize the cell cycle stage at 26 h after the onset of culture.
The blastomeres were transferred into the perivitelline space of the enucleated oocytes
and blastomeres and oocytes were fused by electrofusion. The cloned embryos were then
cultured in various conditions to allow further development.

The age of the recipient(30 vs 40 h) had no significant effect on the fusion rates(82.4 vs
82.1%) and the developmental rates to morula /blastocyst{9.8 vs 11.0%). Effect of
Nocodazole treatment on the donor cell cyle synchronization to improve the developmental
rates of bovine nuclear transplant embryos was significantly higher than control group(21.
4 vs 10.1%, p<0.05). Significant differences were in the percentage of fusion rates(72.9,
77.1 vs 61.9%) in three types of fusion medium(PBS(+), mannitol and sucrose, p<0.01).
The developmental rates of bovine nuclear transplant embryos appeared to be highest in
mSOF medium under 5% O, condition, but no significant differences were found when
compared with TCM199-BOEC and mSOF under two different oxygen ratio(5 and 20%).

(Key words : bovine embryo, nuclear transplantation, oocyte aging, cell cycle)
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Table 1. The fusion rates and in vitro development of nuclear transplant embryos with recipient cytoplast
of different ages

Maturation No. of embryos No.(%) of embryos No. of embryos developed to
time(h) fused /used(%) cleaved <16 cell morulae< /cleaved(%)
30 173 /210(82.4) 102(59.0) 92 10( 9.8)
40 174 /212(82.1) 118(67.8) 105 13(11.0)

+ Prior to fusion, oocytes were mechanically aligned. Immediately, a single DC pulse of 1.5 kV /cm for 70 us

followed.
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Table 2. Effect of donor cell cycle stages on the developmental competence of bovine nuclear transplant

embryos
Nocodazole No. of embryos No. (%) of embryos No. of embryos developed to
treatment fused /used (%) cleaved <16 cell morulae < /cleaved(%)
- 148 /181(81.8) 99(66.9) 89 10(10.1)?
+ 152 /172(88.4) 112(73.7) 88 24(21.4)°

- In vitro derived Donor embryos were treated for 12 h with 10 ug /ml nocodazole and 7.5 ug /ml cytochalasin B

at 26 h after the onset of oocyte culture,

a,b : Different superscripts denote significant difference (p<<0.05).

Table 3. The fusion rates & in vitro development of bovine nuclear tranasplant embryos in different fusion

media
_ - No. of No.(%) of embryos No.(%) of embryos

Fusion media embryos used Fused Lysed cleaved
PBS(+) 240 175(72.9)? 26(10.8)® 119(68.0)

0.28 M 235 183(77.1)® 28(11.9)2 128(69.9)
mannitol

0.28 M 247 153(61.9)° 12( 4.9)° 93(60.9)
sucrose

- Membrane fusion was induced by a single DC pulse of 1.5 kV /cm for 70 us.
* All fusion media were supplemented with 0.05 mM CaCl, and 0.10 mM MgSQ;.
a,b : Different superscripts denote significant difference(p<0.01).
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Table 4. In vitro development of bovine nuclear transplant embryos in TCM199-BOEC and mSOF under dif-

ferent oxygen concentration

No. of embryos No.(%) of

Culture condition

No. of embryos developed to

fused embryos cleaved  <1gcell morulae< /cleaved(%)
) i
TCM199-BOEC* 5% O 175 104(59.4) 93 11(10.6)
20% O5*** 183 126(68.9) 107 19(15.1)
5% O, 181 126(69.9) 106 20(15.9)
mSOF**
20% Og** 178 109(61.2) 99 10( 9.2)

* TCM199-BOEC : TCM199 co-cultured with bovine oviductal epithelial cell.
=* mSOF : Modified synthetic oviduct fluid.
=+ 5% O, : Gas atmosphere of 5% CQs, 5% O,, 90% No.

20% O, : Gas atmosphere of 5% CO; in air.
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