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ABSTRACT Objective: Exploration of gene regulation mechanism during early mammalian embryonic development. Methods:
RNA-seq, ATAC-seq, MethylC-Seq and H3K4me3 ChIP-seq data of mouse early embryonic development were collected for integrative
analysis. Expression change of transcription factors during mouse early embryonic development were counted. Correlation between gene
expression and number of transcription factor binding sites and chromatin accessibility were calculated. Highly expressed (top 10%)
genes in different stages of early embryonic development were filtered in which proportion of transcription factors and chromatin
accessibility in promoter regions were calculated. According to three-node regulatory network of transcription factors reported
previously, the enrichment mode of transcription factors regulatory network in different stages of early embryonic development were
analyzed. Besides, co-regulation model of transcription factors and epigenetic modification of early embryonic development was
simulated based on integrative analysis of multi-omics data. Results: Number and regulatory mode of transcription factors and epigenetic
modification, such as chromatin accessibility, DNA methylation, histone modification, co-regulate gene expression during early
embryonic development. These factors show different regulatory mode in different stages of early embryonic development. Conclusions:
Transcription factors and epigenetic modification play highly dynamic regulatory roles in gene expression during early embryonic
development.
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Fig.l TF expression during early embryonic development
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Fig.2 Correlation between gene expression and TFBS number (orange)
and chromatin accessibility (blue) during early embryonic development
Note: The number of transcription factor binding sites and chromatin
accessibility (FPKM) were calculated in the 2kb region upstream of each

gene, separately.
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Fig.4 Regulatory mode of transcription factors in different stage of early embryonic development
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Fig.5 Regulation mode of gene expression during early embryonic
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