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Effects of different donor cells on the development of nuclear - trans-ferred
por cine embryos

ZHANG De-Ful™3, LIU Dong?3, TANG Lin-Lin®3, WANG Ying®3, CHEN Yin?,
WANG Kai%, WANG Gen-Lin®, KARL Schellander®, LIN Cailu®

1. Animal Science & Technology College, Nanjing Agriculture University, Nanjing 252100, China; 2.
Animal Husbandry and Veterinary Research Institute, Shanghai Academy of Agricultural Sciences,
Shanghai 201106, China; 3. Division of Animal Genetic Engineering, Shanghai Municipal Key
Laboratory of Agri-Genetics and Breeding, Shanghai 201106, China; 4. Shanghai Municipal Key
Laboratory of Developmental Biology, Shanghai Second Medical University, Shanghai 200025, China;
5. Animal Breeding Institute, Bonn University, Bonn 53121, Germany

Abstract

<P>This study was undertaken to systematically examine the effects of different
donor cells and numbers of passages on the development of nuclear-transferred
porcine embryos, so as to establish a preliminary procedure for porcine cloning.
Porcine oocytes obtained at slaughter were matured in vitro for 40—44 h and then
enucleated in manipulation medium containing 5 mg/mL cytochalasin B. Fibroblast
cells (FC), oviduct epithelial cells (OEC), granulosa cells (GC) and cumulus cells (CC)
after 3—9 passages in 10% FBS-supplemented culture medium were either treated
by serum starvation (0.5% FBS for 2—9 days), 0.1 mg/mL aphidiconlin (APD) for 1




day and 0.5% FBS for 2—9 days or left untreated in complete medium for 2—9
days. They were transferred into enucleated oocytes by microinjection or electric
fusion (100 V/mm, 30 ms and 1 pulse). Reconstituted embryos were activated with
a combination of calcium ionophore A23187 or electric pulse and 6-DMAP, and
cultured for 6 days, to evaluate their cleavage and embryonic development. The
cleavage rate of embryos reconstructed with FC and GC pretreated with 0.1 mg/mL
APD + 0.5% FBS were significantly higher than that of serum starvation group and
control group (<I><SPAN lang=EN-US style="FONT-SIZE: 10pt; LAYOUT-GRID-
MODE: line; FONT-FAMILY: 'Times New Roman'; LETTER-SPACING: 0.2pt; mso-bidi-
font-size: 12.0pt; mso-fareast-font-family: 77 IF 5% {fj{&; mso-font-kerning: 1.0pt;
mso-ansi-language: EN-US; mso-fareast-language: ZH-CN; mso-bidi-language: AR-
SA">P</SPAN></I><SPAN lang=EN-US style="FONT-SIZE: 10pt; LAYOUT-GRID-
MODE: line; FONT-FAMILY: 'Times New Roman'; LETTER-SPACING: 0.2pt; mso-bidi-
font-size: 12.0pt; mso-fareast-font-family: J51F15 4 ffi{4; mso-font-kerning: 1.0pt;
mso-ansi-language: EN-US; mso-fareast-language: ZH-CN; mso-bidi-language: AR-
SA"><0.01</SPAN>). There was a significant difference in the cleavage rate and
embryonic development among embryos derived from GC, CC and FC, OEC
pretreated with 0.1 <SPAN lang=EN-US style="FONT-SIZE: 10pt; LAYOUT-GRID-
MODE: line; FONT-FAMILY: Symbol; LETTER-SPACING: 0.2pt; mso-bidi-font-size:
12.0pt; mso-fareast-font-family: J51E K {#{4; mso-font-kerning: 1.0pt; mso-ansi-
language: EN-US; mso-fareast-language: ZH-CN; mso-bidi-language: AR-SA; mso-
bidi-font-family: 'Times New Roman'>m</SPAN><SPAN lang=EN-US style="FONT-
SIZE: 10pt; LAYOUT-GRID-MODE: line; FONT-FAMILY: 'Times New Roman'; LETTER-
SPACING: 0.2pt; mso-bidi-font-size: 12.0pt; mso-fareast-font-family: J5 i R f&14k;
mso-font-kerning: 1.0pt; mso-ansi-language: EN-US; mso-fareast-language: ZH-
CN; mso-bidi-language: AR-SA">g/mL</SPAN> APD + 0.5% FBS. The cleavage rate
of embryos reconstructed with GC by electrofusion was significantly higher than
that by microinjection (<I><SPAN lang=EN-US style="FONT-SIZE: 10pt; LAYOUT-
GRID-MODE: line; FONT-FAMILY: 'Times New Roman'; LETTER-SPACING: 0.2pt; mso-
bidi-font-size: 12.0pt; mso-fareast-font-family: Jy iF 15 % 4£&; mso-font-kerning:
1.0pt; mso-ansi-language: EN-US; mso-fareast-language: ZH-CN; mso-bidi-
language: AR-SA">P</SPAN></I><SPAN lang=EN-US style="FONT-SIZE: 10pt;
LAYOUT-GRID-MODE: line; FONT-FAMILY: 'Times New Roman'; LETTER-SPACING:
0.2pt; mso-bidi-font-size: 12.0pt; mso-fareast-font-family: J5 IF & f%j{£&; mso-font-
kerning: 1.0pt; mso-ansi-language: EN-US; mso-fareast-language: ZH-CN; mso-bidi-
language: AR-SA"><0.05</SPAN>), but no difference was found in the proportion of
embryos that developed to blastocysts. About 75% to 85% of GC at 3 and 6
passages, and FC at 6 and 10 passages had a normal karyotype, and resulted in
similar cleavage rate and blastocyst development. These results indicate that: (1)
FC and GC can be cultured up to 9 passages and maintain a relatively stable
karyotype; (2) Treatment of donor cells with 0.1 mg/mL APD prior to nuclear
transfer can improve the efficiency of somatic cell nuclear transfer in buffalo but
serum starvation is inefficient in our system; (3) Both FC and GC cells can be used
as the donor karyoplasts for nuclear transfer, and their efficiency is not influenced
by the culture passages. (4) The development of reconstructed embryos by
electrofusion is higher than that by microinjection, but there is no difference in the
overall efficiency between the two methods.</P>
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