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Studies on the In Vitro Development of Cloned Embryos by
Somatic Cell Nuclear Transfer in Korean Native Goats

H. S. Park’, T. S. Kim, S. Y. Jung, Y. H. Lee and J. Y. Jung
Department of Animal Science and Biotechnology & RAIRC, Jinju National University

SUMMARY

The present study was conducted to examine some factors affecting in vitro development of
oocytes from somatic cell nuclear transfer (SCNT) in Korean native goats. Recipient oocytes
were surgically collected after superovulation by using CIDR and FSH, PMSG, hCG and estrous
synchronization in Korean Native goats. For nuclear transfer, the fibroblasts from caprine ear
cells and fetal fibroblasts were surgically harvested and were cultured in vitro until cell
confluency in serum-starvation condition (TCM-199 + 0.5% FBS) for 3 to 5 days. The zona
pellucidae of matured oocytes were partially drilled by laser irradiation. A single somatic cell
was individually transferred into each enucleated oocyte. The reconstructed oocytes were then
electrically fused and activated. Activated NT embryos were cultured in mSOF medium
supplemented with 0.8% BSA 6~7 day at 39C, 5% CO;, 5% Oz, 90% N, in air.

There were no significant difference in the number of embryos cleaved and 4-cell develop-
ment between the fibroblast nuclei from mature ear cells and fetal cells, but the rate of 8-cell
development was higher (P<0.05) in ear cells (40.5%) than in fetal cells (55.5%). However, the
embryo development to morula or blastocyst was not significantly different between both the
groups(6.7% vs 16.0%), respectively. The number of embryo cleaved (79.0%) were higher (P<
0.05) in the oocytes activated with ionomycin+6-DMAP than in the oocytes activated electrically
(9.5%). The development of fused embryos to morula or blastocyst was found 15.6% in iono-
mycin+6-DMAP, but no morula or blastocysts were developed in electrical stimulation. The
development rate of SCNT embryos to morula or blastocyst was lower (P<0.05) in SCNT
embryos (19.0% vs 0.0%) than that in parthenotes (66.1% vs 59.1%). In the parthenotes, the
cleavage rate and development to morula or blastocyst were significantly higher (P<0.05) as
86.8% and 50.0% in ovulated oocytes than in follicular cocytes (69.0% vs 23.6%), respectively.
These results suggest that some factors Including superovulation treatment, oocyte source,
maturation of follicular oocytes, activation method and culture condition may affect in vitro
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developmental capability of embryos produced by somatic cell nuclear transfer in Korean Native

goats, and the fusion rate be greatly low compared with other species.
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CIDR(Progesterone 0.3g, Eazi Breed, InterAg, New
Zealand)E 1047+ ol 4Gl Hujzk 2
= Apatgel 8, 9, 1047l 1 23] 12417 71
Ao 2 ZF 70mge] FSH(Folltropin-V, Vetrepharm,
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2 AAstdh oldf g3 wiAE= 0.05mM CaCl,
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Table 1. Effects of different donor cells on in vitro development of caprine SCNT embryos*

No. of
Donor cells o0

No. of embryos

No. of oocytes developed to (%)

oacytes fused cleaved (%) 4-cell 8-cell Mol. & BL
Ear cell 37 15 (40.5)° 11 (73.3)° 2 133 1 (6.7
Fetal fibroblast 45 25 (55.5)° 20 (80.0)° 13 (52.0)° 4 (16.0)*

* Values with different superscripts in the same column are significantly different(P<0.05).

** Electric strength : 2.40kv/cm, 30 gsec, 1 pulse.

*k% Jono+6-DMAP : 5uM ionomycin for Smin, and followed by 2mM 6-DMAP for 4h.
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Fold, T HAE AT oo A
o3 AAHEZ WiNE7 HohE 24 A X7]9) %
7] DAl BEReATE o2ty Wi Je=
A7+t
2 SHO[AIZte| 3t M| Yo TE MeUEs
Aol A M E oo glojal &oly F FF
o] o]Folzl Wzt BAstE FE387] At A
712+ 2} ionomycin+6-DMAPE %] 2]slo] Ao
&2 ZAEE A= Table 2004 By upol 2k
& o] 2] &g ionomycint+6-DMAP i{a}é 39S
o] 2E8L 79.0%A5/5N2EM A7AEE FULS
9] 9.5%Q221)HE T v«l@(}ko.os)gi =%
ok A e w2 2e] BEE & jonomycin
+6-DMAP A2 E QS vl= 15.6%(7/45)7} &
2alg oy, ANAFE FAE W 44377 o]
TR o] MF o|FolA A eFgit.
Apimeteetumrong 5(2004)2 AAE Hol & &
o] @A 3}E ionomycina} ethanol & 7}z} %239
& o) vintEr|Re] WEg-E 9.5%9 5.9%F A

zte] 7} ¢tk sk Th Ohkoshi $(2003)-& A A X
ol o] A7NAT A3 FHES 70%HS
o, W E 72 9] g2 3% ¢tk Butler
5(2004)2 oA 43 AMEE
E ARSI S W) B8 39%FEA] tEF9] 27
%RTHE EThT ST Aok HolAe] o3 B
A AkzF A4kl #EF A B (Reggio E, 2001;
Keefer =, 2001; Zou =, 2002; Butler %, 2004;
Echelard 5, 2004; Melican &, 2004)o] €]3}H A
o] )R o] o2 e &5 A= lonomycin
+6-DMAP 2§ dA|ste 843E fraith
ok A v HESF ol Ao, &2
Aol M B vke} Zro] A7) A=l o5 &4 st
MRS Qo o B2 AUt olFojAer & A

oz Az

cycloheximide

3. £SLRtO| TZ0| T2 S0[Alzo] A QUTE

ANE Gol 4 g wel g @e Aad 3l
ol $UYAE AW AL} BRSL 247} A}
8310 @ ALLLL EA A Table 3

Table 2. Effects of different activation on in vitro development of caprine SCNT oocytes*

No. of oocytes developed to (%)

. No. of No. of embryos
Activation
oocytes fused cleaved (%) 4-cell 8-cell Mol. & Bl
Electric. 21 2 (9.5 0 (0.0 0 (0.0 0 ( 0.0
Tono+DMAP** 57 45 (79.0)° 33 (73.3)° 22 (48.9) 7 (15.6)"

* Values with different superscripts in the same column are significantly different(P<0.05).

** Activation :

S5UM ionomycin for 5 min, and followed by 2mM 6-DMAP for 4h.

Table 3. Effects of different oocyte sources on in vitro development following of caprine SCNT embryos*

Sources of No. of No. of oocytes No. of oocytes developed to (%)
Qocytes -
oocytes oocytes fused cleaved (%) 4-cell 8-cell Mol. & BL
Ovulated 76 66 (86.8)** 62 (93.9** 60 (90.9* 33 (50.0y*
Parthenogenetic oA oA B bA
Follicular 184 127 (69.0) 84 (66.1" 47 37.0)° 30 (23.6)
Ovulated 56 37 (66.1) 27 (73.00° 19 51.4°® 7 (19.00"
SCNT
Follicular 44 26 (59.1* 12 (46.2)*® 3 (11.5™ 0 ( 0.0)*®

* Values with different superscripts in the same column are significantly different(P<0.05) between ovulated and follicular
oocytes (small letters) or between parthenogenetic and SCNT oocytes (capital letters).
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