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In Vitro Development of Nuclear Transplantation Bovine
Embryos Using In Vitro Fertilized Embryos of Korean Native Heifers
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Department of Animal Science, Gyeongsang National University
SUMMARY

To improve nuclear transplantation(NT) efficiency and to produce a large scale genetically
identical cloned calves, examined the 7/n vitro development capacity after co-culture of bovine
oviductal epithelial cells (BOEC) and granulosa cells in TCM-199 supplemented with 10% fetal
calf serum (FCS) with early bovine embryos derived from ix vitro matured-fertilized (IVM-IVF)
oocyte. In addition, the age dependence of IVM oocyte on electro-stimulation and the effective
electric voltage on in vitro development of bovine NT embryos were examined. The results
obtained were summerized as follows;

1. The cleavage rates of IVM-IVF bovine embryos in co-culture with bovine oviductal epi-
thelial cells and granulosa cells were not significantly different(P<0.05), but the develop-
mental rate into morula and blastocyst stage were different showing 38.3 and 20.2%, re-
spectively.

2. The activation (82.5%) and development in vitro(8.6%) into later embryo stages of the
aging oocytes of 32 hours post-maturation (hpm) were significantly higher than those of 24
hpm at direct current (DC) voltage of 1.5kV /cm, 60 zsec pulse duration and 1 pulse time.

3. The fusion rates of NT eggs of 32 hpm following to different DC voltages from range 0.75 to
1.5 kV /cm were not differ, but the developmental rate into morula and blastocyst stages at
DC voltages of 0.75 and 1.0 kV /cm were higher(11.4 and 12.6%, respectively) than those of
1.5kV /cm (0 %).

From these results, it can be suggested the optimal culture system for 7n witro culture of
IVM-IVF bovine embryos is a co-culture system with BOEC in TCM-199 supplemented 10%
FCS. The effective time and the DC voltage for activation, electrofusion and ix witro develop-
ment of NT embryos derived from [VM-IVF bovine embryo are 32 hpm and 0.75~1.0 kV /cm.
But to improve NT efficiency, the advanced research (cell cycle synchronization, micro-
manipulation, culture system, etc.) is needed.
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Table 1. Effect of co-culture cell types on in vitro development of IVM-IVF bovine embryos
No. (%)

Cells for No. of No. (%) of embryos developed to

co-coculture oocytes inseminated of embryos cleaved Morula Blastocyst Mor. & Blast.
Oviduct 107 90(84.1)® 26 15 41(38.3)°
Granulosa 84 67(79.8)® 14 3 17(20.2)2

* Values with different superscripts were significantly different(P<0.05).

Table 2. Effect of age of oocytes on activaion and in vitro development of IVM bovine oocytes

Age of oocytes No. of No. (%) No. (%) of eggs developed to /activated

(hrs. post-maturation) oocytes used of oocytes activated 2-cell 8-cell Mor. & blast.
24 47 26(55.3)® 26 6(23.1) 1( 3.9)?
28 97 74(76.3)° 74 30(40.5) 12(16.2)°
32 137 113(82.5)° 113 51(45.1) 21(18.6)"

Elecric voltage : 1.5 kV /cm, pulse duration : 60 gsec, pulse times : 1

* Values with different superscripts were significantly different(P<0.05).
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Table 3. Effect of electric voltage on in vitro development of bovine nuclear transplanted embryos

Electric No. of No. (%) No. (%) of embryos developed to /fused

voltage (kV /cm) oocytes used of embryos fused 2-cell 8-cell Mor. & Blast.
0.75 53 44(83.0)® 33 13 5(11.4)°
1.0 137 119(86.9)* 87 33 15(12.6)2
1.5 42 26(72.2)° 10 2 0( 0.0)*

Pulse duration : 60 wsec, pulse times : 1

Enucleation time : 22~24 hours post-maturation, fusion time : 32 hours post-maturation

= Values with different superscripts were significantly different (P<0.05).
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