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Fig. 1 Nucleotide sequences for a 247 bp Mash2 fragment

DNA sequence of 5’ regulatory region of Mash2 gene (upper strands) and the sequence of bisulfite-converted DNA (lower strands), primer sequences are

underlined, each CpG is numbered and shown in box.
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Fig. 2 Photographs of representative gels
of Mash2 gene from PCR analysis
M: DL2000 marker; /~ 4: The PCR product of 9N3, 9N4, 9C3 and 9C5.
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Fig. 3 Methylation profiles of 28 CpGs of Mash2 in controls and clones
Opened and closed circles represent unmethylated and methylated CpGs. Dotted circles represent CpGs missing. 9IN3 and 9N4 are normal controls
which were killed within 48 h after birth, and 9C3 and 9C5 are clones which died within 48 h of birth.

Table 1 Summary of DNA methylation in the bovine Mash2 gene

G Samol Number of clones Percentage of strands Percentage of Mean methylation levels/%
ene ampre analyzed with = 50% mCpGs/%  mCpGs overall/% (=18, % + 5)/%
9N3 9 0 11.65
N 20.04 £ 9.99
9N4 9 0 28.92
Mash2
9C3 9 0 10.76
C 5.55+ 5.36"
9C5 9 0 0.40
N: Normal control; C: Clone group. *P < 0.05.
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Fig. 4 Mean methylation levels of bovine Mash2 gene
[: N(Normal control). [: C(Clone group). *P < 0.05.
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DNA Methylation Status of Mash2 in Lungs
of Somatic Cell Cloning Bovines
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Abstract Somatic cell nuclear transfer (SCNT, Somatic cloning) has been succeeded in some species, but the
low cloning efficiency limits its application in many areas, including medicine industry, therapeutic cloning and the
propagation of rare animals. In somatic cell nuclear transfer process, the donor nucleus requires epigenetic
reprogramming to a totipotent ground state. Although molecular events within hours of nuclear transfer determine
the fate of cloned embryos, it is disappointing that so little is known about these events during the early
development of cloned embryos. Genomic imprinting is the differential expression of a gene based upon parental
inheritance. DNA methylation is a known regulator of major genomic imprinting, and many imprinted genes are
associated with DMRs that play a role in regulating their allele specific expression. Mash2 is an imprinted gene that
plays important role in embryo development and organogenesis. Aberrations were often observed in the lungs of
most deceased cloned calves died around birth. In an effort to determine whether the DNA methylation
reprogramming of Mash2 is efficient in somatic cloning animals, the DNA methylation status of Mash2 was
analyzed in lungs of deceased somatic cloning bovines that died within 48 h of birth using bisulfite sequencing
analysis. The results demonstrated that cloned bovines showed significantly lower DNA methylation of Mash2 than
controls (P < 0.05), and both showed low methylation (20.04% and 5.55%), and the percentage of overall mCpG
in 9C5 was only 0.4%; the types of methylation patterns were five in 9N3 and one in 9N4, while only one type
were found in cloned cow. The abnormal DNA methylation of Mash2 may contribute to the lung development

defects and the low efficiency of somatic cloning.
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