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Significance statement
Our study provides extensive genome-wide datasets that
detail at single-base resolution the profound resetting of
epigenetic information experienced by gametes and pre-
implantation embryos. It also provides new insights into
establishment and maintenance of DNA methylation im-
prints. Data are of utmost importance as a reference for
species similarity and differences in epigenetic mecha-
nisms occurring during a critical window of develop-
ment. We consider our study to be of interest to
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SNRPN (representing seventeen 100-CpGs tiles or 1.52%).
Therefore, it seems that the approach may be less specific
in the cow, with a likely higher rate of false positives. When





occurred in the presence of relatively constant levels of
Dnmt3A/3B transcripts during first cleavage divisions.
The dynamics of DNMT expression in oocytes and early
embryos have been characterised in mouse, bovine, rhesus
monkey and humans and shown to exhibit differences be-
tween species (reviewed by [70









http://www.geneimprint.com/
http://www.geneimprint.com/
http://www.ncbi.nlm.nih.gov/gene
http://www.ncbi.nlm.nih.gov/gene
https://doi.org/10.1186/s13148-020-00857-x
https://doi.org/10.1186/s13148-020-00857-x


https://doi.org/10.1111/j.1365-2796.2007.01809.x
https://doi.org/10.1093/nar/gky147
https://doi.org/10.1093/nar/gky147
https://doi.org/10.1126/science.1065848
https://doi.org/10.7554/eLife.23670
https://doi.org/10.7554/eLife.23670
https://doi.org/10.1002/bies.201700106
https://doi.org/10.1016/j.theriogenology.2013.10.025
https://doi.org/10.1016/j.theriogenology.2013.10.025
https://doi.org/10.1073/pnas.1422088112
https://doi.org/10.1186/1471-213X-8-9
https://doi.org/10.1186/1471-213X-8-9
https://doi.org/10.1016/j.theriogenology.2010.03.005
https://doi.org/10.1073/pnas.241522698
https://doi.org/10.1371/journal.pone.0066230
https://doi.org/10.1371/journal.pone.0066230
https://doi.org/10.3389/fgene.2019.00512
https://doi.org/10.3389/fgene.2019.00512
https://doi.org/10.1101/gad.232058.113
https://doi.org/10.1016/j.fertnstert.2012.12.044
https://doi.org/10.1073/pnas.0308560101
https://doi.org/10.1073/pnas.0308560101
https://doi.org/10.1038/ng.3718
https://doi.org/10.1038/ng.3718
https://doi.org/10.1038/cr.2017.82
https://doi.org/10.1038/nature13544
https://doi.org/10.1101/gr.196139.115


https://doi.org/10.1016/j.ygeno.2014.08.012
https://doi.org/10.1101/gad.1667008
https://doi.org/10.1016/S0093-691X(99)00162-4
https://doi.org/10.1016/S0093-691X(99)00162-4
https://doi.org/10.1016/j.gep.2015.04.001
https://doi.org/10.1016/j.gep.2015.04.001
https://doi.org/10.1073/pnas.1014033108
https://doi.org/10.1073/pnas.1014033108
https://doi.org/10.1093/biolre/ioy138
https://doi.org/10.1371/journal.pgen.1002440
https://doi.org/10.1016/j.ydbio.2007.10.033
https://doi.org/10.1016/j.ydbio.2013.11.024
https://doi.org/10.1016/j.devcel.2008.08.014
https://doi.org/10.4081/ejh.2009.e24
https://doi.org/10.1071/RD15238
https://doi.org/10.1071/RD15238
https://doi.org/10.1038/ng.187
https://doi.org/10.1126/science.1216154
https://doi.org/10.1126/science.1216154
https://doi.org/10.1038/nature11093
https://doi.org/10.1186/s12861-015-0060-2
https://doi.org/10.1186/s12861-015-0060-2
https://doi.org/10.1371/journal.pgen.1004868
https://doi.org/10.1371/journal.pgen.1004868
https://doi.org/10.1038/ng1699
https://doi.org/10.1038/ng1699
https://doi.org/10.1089/cell.2013.0055
https://doi.org/10.1002/jcp.25498
https://doi.org/10.1016/j.molcel.2012.07.010
https://doi.org/10.1002/elps.201200128
https://doi.org/10.1002/elps.201200128
https://doi.org/10.1016/j.molcel.2011.08.032
https://doi.org/10.1016/j.molcel.2011.08.032
https://doi.org/10.1038/35047554
https://doi.org/10.1210/jc.2013-1667
https://doi.org/10.1002/dvdy.21474
https://doi.org/10.1002/dvdy.21474
https://doi.org/10.1186/s13148-019-0794-y
https://doi.org/10.1186/s13148-019-0794-y
https://doi.org/10.1371/journal.pgen.1006427
https://doi.org/10.1006/dbio.2001.0501
https://doi.org/10.1371/journal.pgen.1005442
https://doi.org/10.1371/journal.pgen.1003439


https://doi.org/10.1038/ng.864
https://doi.org/10.1038/ng.864
https://doi.org/10.1038/nmeth.3035
https://doi.org/10.1038/nature13581
https://doi.org/10.1038/nature10960
https://doi.org/10.1101/gad.320069.118
https://doi.org/10.1002/mrd.1080260113
https://doi.org/10.1002/mrd.1080260113
https://doi.org/10.1242/dev.061416
https://doi.org/10.1242/dev.061416
https://doi.org/10.1016/j.biochi.2015.06.019
https://doi.org/10.1242/dev.064741
https://doi.org/10.1186/s13059-015-0769-z
https://doi.org/10.1186/s13059-015-0769-z
https://doi.org/10.1101/gr.198044.115
https://doi.org/10.1038/srep17311
https://doi.org/10.1038/nature12364
https://doi.org/10.1111/dgd.12537
https://doi.org/10.1111/dgd.12537
https://doi.org/10.1038/s41588-017-0007-6

	Abstract
	Significance statement
	Introduction
	Results
	Global DNA methylation dynamics in early porcine and bovine embryos and comparison with mouse and human
	Conserved pattern of gene body methylation in pig and cow oocytes
	Expression of genes for de novo methylation and demethylation activities
	Gametic DMRs and candidate imprinted genes in the pig and cow
	Correlations between expression and promoter methylation for pluripotency and ZGA genes and hypermethylated gamete promoters

	Discussion
	Materials and methods
	Collection of gametes and embryo samples
	In vitro maturation (IVM) for collection of pig oocyte samples
	In vitro fertilisation (IVF) and embryo culture (EC) for collection of pig embryo samples
	Ovum pick up for cow oocyte collection
	IVM and IVF for collection of bovine embryo samples
	RNA preparation and RNA-seq
	Transcriptome analysis
	DNA library preparation based on post-bisulfite adapter tagging
	Methylome analysis


	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

