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ABSTRACT

This study was designed to examine the ability of the bovine (MII) oocytes cytoplasm to support
several mitotic cell cycles under the direction of differentiated somatic cell nuclei of bovine, porcine,
mouse and human. Bovine GV oocytes were matured in TCM-199 supplemented with 10% FBS. At 20
h after IVM, recipient oocytes were stained with 5 zg/ml Hoechst and their 1st polar body (PB) and
MII plate were removed by enucleation micropipette under UV filter. Ear skin samples were obtained
by biopsy from an adult bovine, porcine, mouse and human and cultured in 10% FBS added DMEM.
Individual fibroblast was anlaysed chromosome number to confirm the specificity of species. Nuclear
transferred (NT) units were produced by electrofusion of enucleated bovine oocytes with individual
fibroblast. The reconstructed embryos were activated in 5 M ionomycin for 5 min followed by 1.9 mM
6-dimethylaminopurine (DMAP) in CR1aa for 3 h. And cleaved NT embryos were cultured in CR1aa
medium containing 10% FBS on monolayer of bovine cumulus cell for 8 days. Also NT embryo of 4 ~8
cell stage was analysed chromosome number to confirm the origin of nuclear transferred somatic cell.
The rates of fusion between bovine recipient oocytes and bovine, porcine, mouse and human somatic
cells were 70.2%, 70.2%, 72.4% and 63.0%, respectively. Also, their cleavage rates were 60.6%, 63.7%,
54.1% and 62.7%, respectively, there were no differences among them. in vifro development rates into
morula and blastocyst were 17.5% and 4.3% in NT embryos from bovine and human fibroblasts,
respectively. But NT embryos from porcine and mouse fibroblasts were blocked at 16~32-cell stage.
The chromosome number in NT embryos from individual fibroblast was the same as chromosome
number of individual species. These results show that bovine MII oocytes cytoplasm has the ability to
support several mitotic cell cycles directed by newly introduced nuclear DNA.
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FAFAA AJFE O] olofF E{FFMY ¥
°]4] (nuclear transfer) 71& 9] W2 3 o]2] Foj
w2ke B3t 1 7k Bt 7)12FHY 9
EA 7 dgdg FJ (Briges# King, 1952;
McKinnell, 1962; McGrath2} Solter, 1983; Willad-
son, 1986). THFah el o] 32 A3 dajel] o]
% A 7= (reprogramming) Hw, MZ& o)
7hsstth. A BA) 2R B8 (Willadson, 1986;
Prather %=, 1987; Sticest Robl, 1988; Prather,
1989; Cheong 2, 1993; Meng %, 1997), W &-A| X
I (Keefer %, 1994), wio}ME (Sims$} First,
1994; Campbell, 1996), vjolA|EF (Wells £,
1993), YA WA AE (Robertson, 1997), Ejo}A &
oM ¥ (Schnieke 5, 1997; Wilmut %, 1997;
Cibelli %, 1998), 122 AAHE (Wilmut 5, 1997;
Wakayama =, 1998)E Alg3le dHojyoz At

¥ A TR MRS Hoytth T8y ¥
o]a Lo o - Eo}_,] UJ-O M,].oﬂE Eq.zg]._l_ _-QO/H
o] kom #olATE 023l glojd Abztel A
EE2 T Bl 3%E 94X v BT
H3 gt (Wilmut 5, 1997; Wakayama 5, 1998).

FA e} FANETY T HEH AEF7)7}
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(zygote)d] EAJstE AT MER 7|&S 3L
< Ut} (Dominko 5, 1999; Wakayama %, 1998).
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g F gle= A EZ (common cytoplasm) & Al&-3t
& ohd 223 £ 91k (Dominko £, 1999). &
ol #HA Foll 53 et FolE Fo A A
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B Efo] g Aotk
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AGSGTh & WA &, A, HA, 4749 A
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e, BRE, WRYE I27 944 22 24
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0.2 mM sodium pyruvate, 1 pg/ml FSH, 1 xg/ml
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o 5% CO,, 39T ZH3leIA 20A17F A Ju) o3}
o Asg FEHh

2. HMIES 22|, uiy % 8=
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DMEM&- ¢ o] 25 A1A viale] @ol -70C Y52
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FAZE AAT A A 1347 $2d dATE
Adste] Ag-stgch g3 Y 0.5 gg/ml Hoe-
chst 33342 (Sigma, St. Louis, MO)$} 7.5 pg/ml
cytochalasin B7} #7}8 TCM-HEPES& oA 15
7 dAT F gAAWAselA Al 1549 3
< AAsGAT o] AAR dAs Hol4 AR
INZHEE &7 FUH.

4. So[A|

goj2of] A" Fof AAMEE 0.25% trypsin -
EDTA &40 2 st TdUAMER Fd F
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HAA A FAE ZFY AAE 3ol
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1. 0|Z2t $o[AlRle] et

&, HA, ABH, A A7) AXEE 0] & Y

3 oj4 F &4 AgdE dA= FHE AA ol2 @9 §IEL Table 104 B nie} 7o)

Table 1. In vitro development of intra- and interspecies nuclear transfer embryos produced in bovine

cytoplasm
Donor cell No (%). of
species NT embryos Fusion (%) Cleaved (%) >16¢ell on day 3 M &Bla* on day 7
Bovine 94 66 (70.2) 40 (60.6) 11 (27.5% 7 (17.5)°
Porcine 259 182 (70.2) 116 (63.7) 15 ( 8.2)™ NA**
Mouse 268 194 (72.4) 105 (54.1) 15(77° NA**
Human 119 75 (63.0) 47 (62.7) 16 (34.0) * 2 (43

" Morula and blastocyst.
™ Not available.

*® Different superscripts within the same column are significantly different (p<0.05).
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Fig. 1. In vitro development of bovine oocytes after nuclear transfer of bovine somatic cells. A: 4~8
cell embryos recovered at 48 h after activation (x200). B: Hatched blastocyst at 7~8 days
after activation (X200). C: Metaphase spread from bovine ear cell (n=60) (x1000). D:
Karyotype (60, XX) of 4~8 cell NT embryo using bovine somatic cells (x1000).

Fig. 2. Bovine oocytes supports development of embryos produced by NT of somatic cell nuclei from
porcine. A: 2 cell at 24 h after activation (X200). B: 8 ~16 cell at 48 h after activation (X 200).
C: Metaphase spead from donor cell (porcine ear cell, n=38) (x1000). D: Metaphase spread
from 4~8 cell NT embryo using porcine somatic cells (n=38) (x1000).
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Fig. 3. Bovine oocytes supports development of embryos produced by NT of somatic cell nuclei from
mouse. A: 2 cell at 24 h after activation (x200). B: 8 ~16 cell at 48 h after activation (x200).
C: Metaphase spread from mouse ear cell (n=40) (X 1000). D: Metaphase spread from 4~8
cell NT embryo using mouse somatic cells (n=40) (x1000).
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Fig. 4. Bovine oocytes supports development of embryos produced by NT of somatic cell nuclei from
human. A: 2 cell at 24 h after activation (X200). B: 8 cell at 40 h after activation (x200).

C: Hoechst stained 16 cell embryo (X 1000).

D: Hatching blastocyst recovered at 6 ~7 days

after activation (Xx1000). E: Metaphase spread from human ear cell (n=46) (Xx1000). F:
Karyotype of 4~8 cell NT embryo using human somatic cells (46,XX) ( x1000).
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