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ABSTRACT

This study was performed to identify the differentially methylated region (DMR) and to examine the mRNA
expression of the imprinted H19 gene in day 35 of SCNT pig fetuses. The fetus and placenta at day 35 of gestation
fetuses after natural mating (Control) or of cloned pig by somatic cell nuclear transfer (SCNT) were isolated from
a uterus. To investigate the mRNA expression and methylation patterns of H19 gene, tissues from fetal liver and
placenta including endometrial and extraembryonic tissues were collected. The mRNA expression was evaluated by
real-time PCR and methylation pattern was analyzed by bisulfite sequencing method. Bisulfite analyses demonstrated
that the differentially methylated region (DMR) was located between — 1694 bp to — 1338 bp upstream from translation
start site of the H19 gene. H19 DMR (—1694 bp to — 1338 bp) exhibits a normal monoalielic methylation pattern,
and heavily methylated in sperm, but not in oocyte. In contrast to these finding, the analysis of the endometrium
and/or extraembryonic tissues from SCNT embryos revealed a complex methylation pattern. The DNA methylation
status of DMR Region [ n porcine H19 gene upstream was hypomethylated in SCNT tissues but hypermethylated in
control tissues. Furthermore, the mRNA expression of H19 gene in liver, endometrium, and extraembryonic tissues
was significantly higher in SCNT than those of control (p<0.05). These results suggest that the aberrant mRNA ex-
pression and the abnormal methylation pattern of imprinted H19 gene might be closely related to the inadequate fetal
development of a cloned fetus, contributing to the low efficiency of genomic reprogramming.
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B-  F-ACGTGGACATCAGGAAGGAC 210
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H19 F-AAAGAGCATCTCAAGCGAGTCT 180
R-GCTCCTGTACCTGCTACTAAATGAA
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Fig. 1. CpG methylation pattems of porcine H19 upstream in spem
and oocyte. Each line indicates a Region I and a Region
I of H19 upstream sequence amplified by PCR from
bisulfite converted genomic DNA and has 28 CpG and 30
sites, respectively. Blank and filled circles indicate unmethy-
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Fig. 2. Methylation patterns of H19 DMR in SCNT and Control pig
fetus, endometrium and extraembryonic tissue. Blank and
filled circles indicate unmethylated and methylated CpGs,
respectively.
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Fig. 3. Expression and methylation pattemns of H19 DMR in SCNT
and Control pig tissues. A) Real-time PCR analysis of H19.
B-actin was used as an internal standard. Data were ex-
pressed as mean+SE. Asterisk indicates significant difference
(p<0.05) with control. B} Numeral value of methylation of
H19 DMR in SCNT and Control pig tissues.
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