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Laboratory animals

Raw sequencing data and processed files (RNA raw counts, WCG and GCH bigwig files) in this study have been deposited in the Gene Expression Omnibus (GEO)
with the accession number GSE136718. Publicly available datasets were downloaded from the GEO database (GSE71434 for H3K4me3 modifications; GSE97778 for
H3K9me3 modifications; GSE72784 for H3K27ac modifications; GSE73952 for H3K27me3 modifications). Source data for figures 2h, 4e, 5g and supplementary
figures 1i, 1k, 2f, 3b, and 10a-c are provided with this paper.

In total, 229 cells were retained after quality control, containing 221 single cell RNA data and 218 single cell DNA data. All the stages in our
study had more than 12 cells with both RNA data and DNA data, as shown in Extended Data Figure 1a. According to previously published
paper (Guo et al., 2017, Cell Research), 4 cells was sufficient to evaluate the openness. Therefore, the sample size in this study is sufficient to
support our findings.

For sequencing data, the low-quality cells were excluded according to the criteria described in Methods. The exclusion criteria were pre-
established.

For each stage, at least three embryos were collected. The number of biological replicates in each stage was shown in Extended Data Figure
1a, and more detailed information of all replicates can be found in Supplementary Table 1. The results were consistent across replicates of
each embryo stage.

This is not applicable for this study. All single cells were allocated into different groups according to their development stages.

Not applicable for this study since no specific grouping. The single cells were collected at different time points as the researchers need to be
known to the relatively precise development stage while handling the embryos to reduce the batch effect.

The female mice used in this study were 6- to 8-week-old B6D2F1/J (BDF1) mice, and the male mice were 12-week-old 129S1 mice.
All the mice used in study were were purchased from and housed in Department of Experimental Animal Sciences, Peking University




