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Nuclear Transplantation of Bovine IVF Embryos by
Cell Cycle Control of Recipient Cytoplasm
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College of Animal Agriculture, Kangwon National University
SUMMARY

This study was conducted to investigate the effect of S-phase synchronized nuclear transfer on
the development of nuclear transplant bovine embryos. A blastomere derived from the 16~32
cell stage bovine embryos was transferred into an enucleated metaphase II (MIl) ococytes or
activated S-phase eggs. From the M Il -phase and S-phase nuclear transfer, 6.3% (4 /63) and 13.
8%(9/65) of nuclear transplant embryos developed to the blastocyst stage, respectively. In the
S-phase nuclear transfer, maximal proportion of embryos developed to the blastocyst stage(16.
6%) was obtained after the recipient cell was activated 8 h prior to receving a donor nucleus.
M Il -phase nuclear transplant embryos showed the PCC state of their nuclear at 1.5~2 h after
fusion, wheareas, S-phase nuclear transplant embryos did not undergo PCC. The result of this
study suggests that if blastomeres of unknown cell-cycle-stgae are used, S-phase nuclear trans-
plantation through the activation of enucleated oocytes prior to fusion enhances development of
nuclear transplant embryos, This result also suggests that the interval time from oocyte acti-
vation to cell fusion may affect the development of nuclear transplant embryos,
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Table 1. Effect of recipient cell cycle stage on the development of nuclear transplant embryos

Recipient cell No. (%) of eggs /fused / No. (%) of embryos developed to
cycle stage® manipulated 2-Cell Morula Blastocyst
MI 63 /69(91.3) 52(82.5) 7(11.1) 4( 6.3)
S 65 /73( 89 0) 57(87.7) 13(20.0) 9(13.8)

aM I : metaphase Il -phase, S: S- phdse(b h post actlvatlon)

Table 2. Effect of interval time between activation and fusion on the development of nuclear trans-
plant embryos

Interval time between No. (%) of eggs /fused / No.(%) of embryos developed to
activation and fusion(h) manipulated 2-Cell Morula Blastocyst
6h 52 /59(88.1) 37(71.2) 8(15.4) 6(11.5)
8h 54 /61(88.5) 43(88.9) 12(22.2) 9(16.6)
10h 51 /58(87.9) 42(82.4) 9(17.6) 7(13.7)

Table 3. Nuclear morphology of nuclear transplant eggs 1.5~2 h after fusion

Nuclear morphology®

Recipient cell le stage® No. of treated
ecipient cell cycle stage 0. of eggs treate PCC (%) NPCC(%)
MII 29 28(96.6) 1(3.4)
S 25 - 25(100.0)

2M I : metaphase 1 -phase, S: S-phase
5 PCC: premature chromosome condensation, NPCC: non-PCC
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