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Supplementary Figure 1. Quality assessment of DNA methylation data. A PCA plot of DNA 

methylation levels for all cytosine contexts. Replicates from each developmental stage were displayed 

in the same color. Arrows represented the trajectory of development. B Heatmap showing the Pearson 

correlation coefficient of DNA methylation levels across libraries. C Scatterplots comparing DNA 

methylation levels in 50-kb bins between biological replicates for each context.  
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Supplementary Figure 2. DNA methylation remodeling during early embryogenesis. A Genomic 

coverage of identified DMRs in early embryos versus 2/4-cell stage. B Venn diagram showing the 

overlaps of identified DMRs.  
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Supplementary Figure 3. Protein-coding genes relevant to differential methylation. A Number of 

DMR-associated genes in early embryos versus 2/4-cell stage. B Venn diagram showing the overlaps 

of identified DMGs.  
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Supplementary Figure 4. Characterization of DNA methylation changes in Arabidopsis embryos. 
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A Heatmap showing genome-wide DNA methylation levels along the genome in 100-kb bins. B 

Boxplots showing DNA methylation levels in 100-bp bins. C Boxplots showing CHH methylation 

levels for TEs. Significance was assessed by Mann-Whitney U test; thresholds: *p<0.05, **p<0.01, 

***p<0.001, ns meant not significant. D Metaplots profiling CHH methylation levels across TEs. 

Publicly available methylomes for embryos at pre-globular1, early heart1, early torpedo2, bent 

cotyledon1, mid-torpedo to early mature3, and mature green4 stages, as well as seedling4 and leaf1, were 

downloaded and compared with our methylation data from early embryos at 2/4-cell, 8-cell and 16-cell 

stages.  
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Supplementary Figure 5. Estimation of RNA contamination in embryonic transcriptome data 

using tissue enrichment test.  
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Supplementary Figure 6. Expression of genes participating in the establishment, maintenance and 

removal of DNA Methylation. Black error bars indicated the mean ± standard deviation (n=3).   
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Supplementary Figure 7. Relationship between differential methylation and gene expression. A 

Number of hyper- and hypo-DMGs identified in globular versus 2/4-cell stage, whose expression 

changes were distributed in distinct intervals, according to the log2FoldChange. B Boxplots showing 

the expression levels of genes with DMRs identified in globular versus 2/4-cell stage. Significance was 

assessed by Mann-Whitney U test; thresholds: *p<0.05, **p<0.01, ***p<0.001, ns meant not 

significant. C GO enrichment analysis of up-regulated DEGs that were overlapped with CHH DMRs 

(FDR<0.05). The number of genes associated with each GO term was shown in the x axis with blue.  
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Supplementary Figure 8. The dynamic embryonic transcriptome in Arabidopsis early embryos. A 

Time-series expression changes of DEGs in the remaining 8 clusters. B GO enrichment analysis of 

DEGs (FDR<0.05). The colorbar represented -log10(FDR).  
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Supplementary Figure 9. Dynamics of ASMRs during early embryogenesis. A Annotation of 

ASMRs distribution with genomic features. B Venn diagram showing the overlaps of identified ASMRs.  



 11 

 
 

Supplementary Figure 10. Parental genome contributions to early embryonic transcriptomes.  
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Supplementary Figure 11. Allelic DNA methylation for biallelic genes in early embryos. A-B 

Metaplots showing allelic CG (A) and CHG (B) methylation levels across biallelic expressed genes 

identified in early embryos, respectively.  
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Supplementary Table 1. Embryo isolation for library preparation. 

 

stages 
number of embryos used 

for BS-seq 

number of embryos used 

for RNA-seq 

hours after pollination 

(HAP) 

2/4-cell 50, 50 40, 40, 40 ~48 HAP 

8-cell 48, 30 40, 40, 40 ~60 HAP 

16-cell 35, 35 30, 30, 30 ~70 HAP 

32-cell 15, 19 30, 30, 30 ~72 HAP 

Globular 20, 20 20, 20, 20 ~84 HAP 
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