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Imprinting is form of gene regulation that mediates a parent-of-origin-dependent expression of the alleles of specific

genes. The assisted reproduction techniques have the potential to interfere with imprinting reprogramming. In our

study, the possible deleterious effects on imprinting of superovulation were evaluated in the mouse. Superovulation

was followed by natural mating and in vivo development. Then, possible methylation defects in the differentially

methylated domains (DMDs) of 2 paternally (H19 and Gtl2) and 3 maternally (Peg1, Peg3 and Snrpn) imprinted genes

were tested in the male offsprings.
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Results

In the liver, skeletal muscle and tail of controls, the percentages of methylated CpGs were close to the theoretical

expected value of 50% and no effect of superovulation could be observed.

In the sperm of controls, the percentages of methylated CpGs were close to the theoretical values of 100% and 0%

in paternally or maternally imprinted genes, respectively.

Superovulation did not induce any change in the number of methylated CpGs of Gtl2 and Peg3 genes but,

interestingly, induced a significant 6 % decrease in the number of methylated CpGs of H19 and significant 2.5- and

5.3- fold increases in those of Peg1 and Snrpn, respectively.
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The CpGs methylation status within the 5 gene DMDs was analyzed in the liver, skeletal muscle, tail and sperm

DNAs by pyro- or bisulfite sequencing.

Diagrams showing the locations of the DMDs and of the DNA fragments amplified by PCR in the 2 paternally- (A) and in the 3 maternally- (B)

imprinted genes tested in this study. The hatched circles represent the CpGs. Chr: chromosome. GB #: GenBank number. Nt: nucleotide. Arrows:

start of transcription. Upper strands: DNA fragments which, after amplification, were analyzed by pyrosequencing. Lower strands: DNA fragments

which, after amplification, were analyzed by sub-cloning and sequencing.
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Epigenetic changes can affect genes expression and can persist in following generations by transmission

through the germ-line.

A better understanding of the mechanism by which possible superovulation-induced imprinting defects in

the oocytes are transmitted to the male germline of the following generation would certainly help to better

understand imprinting defects transmission.
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Superovulation in mice alters the methylation pattern of imprinted genes in 

the sperm of the offsprings


