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Program optimization for bovine somatic cells nuclear transfer
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Abstract: To optimize program of bovine somatic nuclear transfer, we used two different enucleation procedures (by Spindle-view
system & Hoechst 33342 staining), two different procedures to introduce donor nuclei (by ooplasm microinjection & electrofusion),
and three different group electrofusion parameters (group 1: 1.9 kV/em, 10 ps, two; group 2: 1.5 kV/em, 25 us, two; group 3:
0.6 kV/cm, 100 us, one) to reconstruct bovine cloned embryos. The cleavation rates and blastocyst development rates of cloned
embryos were used to assess the efficiency of different operational procedure. Finally, the best combination of operational procedure,
that the spindle-viewer system was used for oocytes enucleating, and donor cell was electrofused into ooplasm by electrical pulse
(1.9 kV/em, 10 us, two) to reconstruct bovine cloned embryos. Then the excellent blastocysts were transferred to fosters for
producing cloned cattle 80 high-quality cloned blastocysts were transferred into 33 fosters, two cloned calves were produced.
According to the results, the optimized program could be used to produce cloned cattle.
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Fig. 1
Spindle-view system. (A) Spindle imaging of bovine oocytes under
the Spindle-view system. (B) Bovine oocytes spindle was taken
out.
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Fig. 2 Donor nucleoid was microinjeceted directly into the
bovine ooplasm. Images A, B, C, D show the donor nuclei
microinject process, the black arrows was the donor nuclei

location.
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Table 1 Microsatellites were chosen to analyze the clone calf

E

Spindle-view

Locus Chromosome Primers(5'-3") Annealing temperature (°C)

Forward: GCAAGGTGTTTTTCCAATC

BM 1824 1 62
Reverse: CATTCTCCAACTGCTTCCTTG
Forward: GATCACCTTGCCACTATTTCCT

ETH 225 9 60
Reverse: ACATGACAGCCAGCTGCTACT
Forward: TCCAGCTTGAATCCCTTCC

BMS 875 22 60
Reverse: AAGCAAAGGCTGGGAACAC
Forward: GGGTGTGACATTTTGTTCCC

BM 203 27 60
Reverse: CTGCTCGCCACTAGTCCTTC
Forward: TTGGCACTTACTACCTCATATGTT

BMS1290 9 59
Reverse: TTTTCTGGATGTTGAGCCTATT
Forward: ATGTTCTTTGACCACATGGATT

BMS 574 1 59
Reverse: GAACAAGCATTCTGACCATAGC
Forward: TTAAAAGTCAGAAAGGGAAGCC

BMS1004 15 59
Reverse: CTCGACCTCACATACTCAAAGC

FCB 11 5 Forward: GCAAGCAGGTTCTTTACCACTAGCACC 60
Reverse: GGCCTGAACTCACAAGTTGATATATCTATCAC
Forward: GCTGCCTTCTACCAAATACCC

BM 2113 2 60
Reverse: CTTCCTGAGAGAAGCAACACC
Forward: CGAATTCCAAATCTGTTAATTTGCT

TGLA227 18 60

Reverse: ACAGACAGAAACTCAATGAAAGCA
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Table 2 Effect of enucleate methods on the development of reconstructed embryos

Nucleate methods Numbers of oocytes ~ Numbers of survival embryos ~ Numbers of cleavage Numbers of blastocyst
Enucleate by Spindle-view 560 348(62.1%)" 270(77.6%)* 93(34.4%)"
Enucleate by Hochest33342 395 159(44.3%)° 119(74.8%)* 33(27.7%)*

Note: the same letters in the same vertical column means no significant difference between the treatments (P>0.05). Letter “a” and “c” of the
same vertical column means significant difference between the treatments (P<0.01).
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Table 3 Effects of different injection methods for donor cells on the development of reconstructed embryos

Microinjection methods Numbers of oocytes Numbers of survival embryos Numbers of blastocyst
Perivitelline space/fused 250 93/209 (44.5%)* 18/93 (19.4%)*
Microinject into ooplasm 140 61/112 (54.5%)" 10/61 (16.4%)*

Note: the same letters in the same vertical column means no significant difference between the methods (P>0.05).

R4 TREMMSENFEMNEMERLERITIT

Table 4 Effect of electric fusion conditions on the fusion and development of NT embryos

Parameter for fusion Numbers of NT oocytes Numbers of fused embryos  Numbers of cleavage  Numbers of blastocyst
1.9 kV/em, 10 ps, two 197 138(70.05%)" 125(91.92%)* 47(37.6%) *
1.5 kV/em, 25 ps, two 153 91(59.48%)" 84(93.33%)" 17(20.24%)
600 V/cm, 100 ps, one 127 42(33.07%) ¢ 37(90.24%)" 7(18.92%) >
Note: the same letters in the same vertical column means no significant difference between the methods(P>0.05); between letter “a” and “c”

et

or “b” and “c” of the same vertical column means significant difference(P<0.01); between letter “a” and “b” means
difference(0.01<P<0.05); between letter “a” and “bc” means difference (P<0.05); between letter “a” and “cb” means significant
difference(P<0.01); no significant difference between Letter “bc” and “cb”.
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Fig. 3 Silver stained demonstrating the genetic origin of the cloned calf using microsatellite DNA markers BM1824, ETH225, BMS

875, BM203, BMS1290, BMS 574, BMS1004, FCB 11, BM 2113, and TGLA227, respectively. 1: clone claf; 2: donor cow; 3:

recipient cow; 4: control cow.
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