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ABSTRACT

Somatic cell nuclear transfer (SCNT) for miniature pig has been developed for xenotransplantation and many other
biomedical experiments. However, the efficiency of SCNT is still very low due to many factors. To optimize the
surrogate mother condition for improvement of cloned miniature pigs efficiency, we investigated the effect of the
status of surrogate mother on pregnancy, farrowed rate in SCNT pigs. After SCNT with mesenchymal stem cells as
donor cells, the SCNT embryos were surgically transferred into the oviduct of surrogated pigs. To compare the effects
of status of surrogate pigs on pregnancy, surrogate pigs were prepared by artificial abortion at day 20~29 (Group
1), 30~39 (Group 2), and 40~45 (Group 3) of gestation. After SCNT embryos transfer in three different status of
surrogate pigs, Group 2 (56.3%) and 3 (55.6%) had significantly (p<0.05) higher the pregnancy rate than group 1
(0%) at day 30 of gestation. The status of ovulation in surrogate pig also was investigated. Post-ovulation status
(54.8%) had higher proportion than pre-ovulation status (38.7%) and ovulation status (6.5%). We obtained 19 cloned
miniature piglets from seven surrogate gilts and five piglets are living healthy but fourteen piglets died soon after
birth or stillbirth. The weights of piglets greatly differ from 254 to 1,296 g. Microsatellite analysis showed that cloned
piglets were genetically different from the surrogate mother and cloned piglets were genetically equal to the donor
cell. In conclusion, the present result indicates that artificially abortion method can improve the efficiency of preg-
nancy after SCNT in pigs. This study will provide available method for the further study and application in the field
of xenotransplantation.
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Table 1. Ovulation conditions and pregnancy rate of age at abortion recipient

Ovulation condition (%) Pregnancy Delivery/ Delivery/
Days of No. of -
abortion  recipient Pre-ovulation Ovulation Post-ovulation r(a)lte pregzlancy no. of OreCIplent
(%) (%) (%) (%) (%) (%)
20~29 6 2 (33.3) 1 (16.7) 3 (50.0) 0 (0)° 0 (0) 0 (0)
30~39 16 7 (43.8) 1 (6.2) 8 (50.0) 9 (56.3)" 5 (55.6) 5 (313)
40~45 9 3 (33.3) 0 (0) 6 (66.7) 5 (55.6)" 2 (40.0) 2 (222)
Total 31 12 (38.7) 2 (6.5) 17 (54.8) 14 (45.2) 7 (50.0) 7 (22.6)

*Values with

different superscript differ significantly (p<0.05).



Fig. 1. Miniature pigs by somatic cell nuclear transfer. A: Stillbirth
piglet, B: Newborn piglets (254 g), C: 3 days after birth,
D: 122 days after birth.

Table 2. The birth weight of miniature piglets and delivery con-

ditions

Piglet’ Bi.rth Pla({enta Gestz.ition Delivery

No. weight weight period condition
(& (€9) (day)

A-1 528 - 115 Stillbirth
A-2 442 - 115 Stillbirth
B-1 690 - 115 Stillbirth
C-1 490 - 115 Stillbirth
D-1 395 - 115 Stillbirth
D-2 524 - 115 Stillbirth
D-3 550 - 115 Stillbirth
E-1 452 - 115 Stillbirth
E-2 680 - 115 Stillbirth
E-3 593 - 115 Stillbirth
F-1 552 80 117 Normal
F-2 572 80 117 Normal
F-3 254 14 117 Stillbirth
F-4 382 69 117 Stillbirth
F-5 608 88 117 Normal
F-6 604 92 117 Stillbirth
F-7 486 78 117 Normal
G-1 682 130 117 Normal
G-2 1,296 280 117 Stillbirth
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Table 3. Microsatellite of recipient, donor cell and cloned miniature

Mean+SD 567 +208 101+73

"A~E: Cesarean delivery, F and G: normal delivery.

piglets
Reci- Donor
Marker  pient cell MI15-1 MI15-2 MI5-5 MIS-7
M15)  (MSCs)
SW936 108 118 118 118 118 118
SWos1 127 139 139 139 139 139
SW787 157 152 152 152 152 152
S0005 246 207 207 207 207 207
SW72 112 121 121 121 121 121
SW24 117 103 103 103 103 103
X 218 220 220 220 220 220
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