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Investigating the acquisition of DNA methylation at maternally imprinted genes during bovine oocyte 

growth 

Alan O’Doherty and Trudee Fair. University College Dublin, Dublin, Ireland 

In mammals a subset of genes known as imprinted genes are exclusively expressed from either the 

paternal or maternal allele.  Parent-of-origin specific expression of imprinted genes is generally dependent 

upon the methylation status of cytosines in CpG dinucleotides residing in their differentially methylated 

regions (DMRs).  Establishing and maintaining genomic imprints is an essential process of mammalian 

development.  Murine transgenic models have highlighted the importance of imprinted genes and the 

machinery (DNA methyltransferases) involved with establishing DNA methylation during gametogenesis 

and embryogenesis.  Loss of function of the methyltransferase enzymes responsible for methylating 

imprinted genes results in embryonic lethality midgestation as a result of aberrant expression of imprinted 

genes.  Imprints are established at different times during male and female gametogenesis.  In the male 

germline methylation occurs in the prospermatagonia prior to birth whereas methylation has been shown 

to be acquired after birth during the oocyte growth phase in the female germline.  The objective of this 

project was to identify and analyse the methylation patterns at differentially methylated regions of a panel 

of maternally (SNRPN, PEG3, PEG10, MEST, PLAGLI) and paternally (H19) bovine imprinted genes.  

Specifically, we wanted to determine if the size of the oocytes was related to degree of methylation at the 

differentially methylated regions.  Oocytes were isolated and pooled according to their diameter giving 

two groups of oocytes, 110-110µM and >120 µM.  A third group of in vitro matured metaphase II oocytes 

were also included in the study.  Genomic DNA was isolated and bisulfite modified from each group of 

oocytes for use in bisulfite PCR.  Using both bisulfite sequencing and combined bisulfite restriction 

analysis (COBRA) it was revealed that the differentially methylated regions of the imprinted genes 

acquired methylation in an oocyte size dependent manner.  The degree of methylation observed at DMRs 

was varied in accordance to which gene was being analysed.  SNRPN and MEST were almost fully 

methylated in oocyte samples from the >120µM oocyte pool whereas PLAGLI and PEG10 still had a 

large number of unmethylated CpG dinucleotides.  These results illustrate that the methylation of bovine 

imprinted genes occurs at different times during the oocyte growth phase and that the order of 

methylation acquisition may be occurring according to the importance of the gene for subsequent embryo 

development, similar to what has been reported in mice. These findings are of importance because they 

provide a model for studying potential imprinting defects in the postpartum oocytes of high yielding dairy 

cattle.  
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