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Effects of Donor Somatic Cell Conditions on In Vitro
Development of Nuclear Transplanted Porcine Embryos
S. P. Hong, J. K. Park, M. Y. Lee, J. S. Lee, J. Y. Jung and H. S, Park'

Dept. of Animal Science & Biotechnology, Chinju National University,
Chinju 660-758, Republic of Korea

SUMMARY

This study was conducted to examine in vitro developmental ability of porcine embryos after
somatic cell nuclear transfer. The porcine ear cell was cultured in vitro for confluency in
serum-starvation condition(TCM-199 + 0.5% FBS) for 3 ~6 days of cell confluency. The zona
pellucida of IVM oocytes were partially drilled using laser system. Single somatic cell was
individually transferred into enucleated oocytes. And the reconstructed embryos were electrically
fused(single DC 1.9kv/cm, 30¢ sec) with 0.3M mannitol. After electrofusion, embryos were
activated(single AC 5v/mm, 5sec) and cultured in NCSU-23 medium containing 10% FBS at
39C, 5% CO; in air for 6 to § days.

The fusion rate of donor cells was 45.6, 36.8 and 46.1% in 3 ~4, 5~6 days of serum
starvation and non serum starvation(N-S), and were 52.7, 53.0 and 51.7% in 1~2, 5~6 and
13 ~ 14 passages of donor cell culture, respectively. No significant difference was found in the
fusion rate of donor cells by the duration of serum starvation treatment or the number of donor
cell passages. By the size of donor cells, however, the fusion rate was significantly
higher(P<0.05) for reconstructed embryos derived from 25z m>= size of donor cells (65.3%)
than that of 25~30g m(42.5%) or 30x m(45.5%)< cells. The cleavage rate was signifi-
cantly(P<0.05) higher in 3 ~4 days of serum starvation treatment(67.1%) than that in N-S
(50.7%) or 5~6 days of starvation(57.1%). The activation rate by the size of donor cells in
fused oocytes was 56.5, 68.8 and 58.5%, respectively, and was not significant. The
developmental rate to blastocyst in nuclear transplanted embryos(10.5%) using somatic cell was
similar to IVF embryos(12.4%). The mean number of cells at blastocyst stage was fewer(P<0.05)
in nuclear transferred embryos(18.6 £2.1 nuclei) than those of in vitro fertilized embryos(28.5+
2.8 nuclei). These results suggest that the developmental potential of nuclear transplanted
embryos in vitro depends, in part, on suitable culture time and size of donor somatic cells.

(Key words: somatic cell, nuclear transfer, fusion, activation, blastocyst, pig)
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1. SOMES MF U B
B Ao AMEE A Rl Tl Eear cel)=
A% 107019 B Landrace £ =|A9 AE 5 X
A sl AHePon, 2Ag vAs
A A5k 0.05% trypsin(Gibeo, U.S.A)# EDTA
(Sigma, U.S.A)7} #7}8 D-PBS(Gibco, U.S.A)Z
A A &Hgc} 10% FBS(Gibeo,
USA)7} 2719 TCM-199(Sigma, U.S.A)H) %ol
JABE A8 uypsin 7 EDTAE Al
74 q} TS 10% FBS7F ® 718 TCM-199 u 9ol o
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CO,9F 98~99% HLE7F §XF 39C w7l
A 3AZEol A A wf kS AlZl ther, 4 well-dishol]
well & 30~40709) H4% QIS Hshaed 4
648715 MFFO RN ANGHE FE

Ak

3. Ol
gojell  AMEE  pipetted-  #7o]

capillary tube(Narishige, Japan)d Ap-&3ate] ®HA
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mm Ssec 139} A543+ 1.50kv/em, 30 sec 13]
AN RFow FAsE Frsirh #4gsit
SLE ol @ NCSU-232.8 3~43] A3
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BAFRA] BPEE AN F 7-9UA
2 wlwtxzr] $£4z%S Hoechst 33342(Sigma,

H.o.

>
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AFo8 F3e AAFAL W Holy FAHHY
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Table 1. Effect of serum-starvation treatment period
on fusion and cleavage rates of nuclear
transferred oocytes in porcine somatic cell

NT**

Days of No. of No. of No. of
serum oocytes oocytes oocytes
starvation used fused(%) cleaved(%)
N-S* 154 71(46.1"  36(50.7)°
3~4 160 73(45.6)  49(67.1)°
5~6 152 56(36.8)  32(57.1 y°

* N-S : Nonserum-starvation
#* NT : Nuclear transfer
*%% Values with same superscripts in the same column
were not significantly(P<0.05) different.
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go] 2ol glojx FAMEE 10% FBS7F H7t
H TCM-199 wjgdo g ZFANAS o Arhu)
(passage)oll whE o) AT & BT
&1 Table 2014 Hi= mpeh 3t

TAMNEE 1~2,5~6 2 13~ 140 Ache) st
AL A28l o2 & A 7| 2-2(1.90kv/iem, 30
wsec 13))0. 2 g3 AASIAE o o] +3
2ol §3Eo 747} 527, 53.0 2 51.7%=2 A A
j ofofl whE 2] A Ql 7‘4017} RA FFol o] F
o]zl o FATE FF F 1417 Hol A=A
o] 98t FA8HAC Sv/mm, Ssec 13)E FL 3}
HE W 1~2,5~6 9 13~140) Aohu) g3t 3
M2 B 747} 427, 468 L 455%ZH
FrelHRl akol7h iU

Hill $(2001)& & sjopdfold E8a) FodAl
EE 2vfok 180 At get MEE o] &3 o
2 eke] A7 AF(1.6kviem, 20p sec 23]) & &%
= 7bz} 60%2) 55%EA Althu] oFol] W fo
A1 Aol YU, E AT ARE T = DH: =
& FEEE Btk A 5(2000) & efolAd-fot
A ZArel %04 AMEE 4,5 D o) Aviulkg A4
3t ol a) FAghe] A7) A=(1.25kviem, 70 usec
13) & §38 7421 69.6, 73.1 2 72.6%EHN A
ol ool whit §EHEE ol gled, 435
2o] 818H2(Ca’’ ionophore$} cycloheximide) A

A

Table 2. Effect of the number of cell passage on fusion
and cleavage rates of nuclear transferred
oocytes in porcine somatic cell NT*

No. of No. of No. of
No. of
Passages oocytes oocytes oocytes
& used fused(%) cleaved(%)
1 ~ 2 131 69(52.7)"  56(42.7)°
5~6 149 79(53.0)°  37(46.8)°
13~14 149 77517 35(45.5)°

* NT : Nuclear transfer
** Values with same superscripts in the same column
were not significantly(P<0.05) different.
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= = trypsin?} EDTA7} 37}
=l D-PBS w082 Ez}3k & single cellZ2
ste] ol g AAEIAE Otwli«l 371
7 gjol 4] 4T §HEH 2L
3k-& Table 304 B vpel 2k
25um> 719 FAHNEE AHESAE W 3
o]4 AT &3S 65.3%EH 25~30 R 30
pm< H7] FAMEY &S 7z 425 2
455% Roh= #9213(P<0.05)0 2 =7 el
87 g8t 5718 Holy FHTY B2EE
L 25um=, 25~30um 2 30um< FH7JoA 2}

Table 3. Effect of donor cell size on fusion and
cleavage rates of nuclear transferred oocy-
tes in porcine somatic cell NT*

Donor No. of No. of No. of
cell oocytes oocytes oocytes
size used fused(%) cleaved(%)

25um > 95 62(65.3"  35(56.5)"
25~30um 106 45(42.5)°  31(68.8)°
30um < 90 41(45.5)°  24(58.5)°

* NT : Nuclear transfer
** Values with same superscripts in the same column

were not significantly(P<0.05) different.
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Table 4. In vitro development of cloned embryos by nuclear transfer of porcine somatic cell

No. of No. of No of embryos developed to(%) No. of
Embryos ' cleaved nuclei
ooctyes oocytes 4-cell Morula Blastocyst  (Mean +SEM)
Parthenotes 48 41(85.4)° 34(82.9)° 15(36.6)" 2( 4.9 16.0 +4.0°
IVF 181 145(80.1)" 86(59.3)° 39(26.8)" 18(12.4)°" 28.5 +2.8°
NT 89 57(64.0)° 47(82.4)° 9(15.7)° 6(10.57 186 +2.1°

* Values with same superscripts in the same column were not significantly(P<0.05) different.
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