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Fig. S1. CDCA7α and CDCA7β retain the HLBH domain for interacting with DDM1.  

A. Sequence alignment calculated by Clustal Omega of the HLBH domains of homo sapiens 
CDCA7 and Arabidopsis Class I homologs. The red asterisk indicated the point mutations. 
Predicted Aligned Error (PAE) from AF3 structural modeling of B.  CDCA7β or C. CDCA7α and 
DDM1 interactions. D. Close illustration of the AF3 predicted interface between CDCA7α and 
DDM1. Cyan represents the putative DDM1-binding helix of CDCA7α. Blue represents CC2 of 
DDM1. Light pink represents the C-terminal helix of CDCA7α. Pink represents putative CDCA7 
interface 2 of DDM1. Dark pink represents the ATPase domain of DDM1. Purple indicates the 
Helicase C term domain of DDM1. Bright pink represents the zf-CXXC_R1 domain of CDCA7α. 
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Fig. S2. CDCA7α and CDCA7β promote DNA methylation at heterochromatic nucleosomes. 

A. Sanger sequencing confirmation of CRISPR-Cas9 introduced A insertions at the 
CDCA7β and CDCA7α coding regions. B. Genome-wide CHG methylation landscape of 
Col-0, cdca7α, cdca7β, cdca7α+/- cdca7β, cdca7α cdca7β, and ddm1-2. C. Genome-
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wide CHH methylation landscape of Col-0, cdca7α, cdca7β, cdca7α+/- cdca7β, cdca7α 
cdca7β, and ddm1-2. D. Distribution of the cdca7α cdca7β hypoDMR. H3K9me2 
enrichment marks the location of heterochromatin. E. Heatmaps showing the log2 fold 
change of epigenetic features and CG methylation at the cdca7α cdca7β DMR in the 
cdca7α cdca7β mutant compared to wild type. Metaplots showing CG methylation levels 
at F. heterochromatic well-positioned nucleosomes and G. genic well-positioned 
nucleosomes of Col-0, cdca7α cdca7β, and ddm1-2. H. Spearman correlation matrix 
among epigenetic features and changes in CG methylation level in the cdca7α cdca7β 
mutants. 
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Fig. S3. CDCA7α and CDCA7β maintain CG methylation independently of H1. 
A. Sanger sequencing confirmation of CRISPR-Cas9 introduced mutations at CDCA7β and 
CDCA7α coding regions. The red lines indicated the region where mutations were introduced. B. 
Distribution of the non-rescued cdca7α cdca7β hypoDMR (regions with CG methylation levels not 
recovered in h1.1 h1.2 cdca7α cdca7β). Relative enrichment of H3K9me2 indicates 
heterochromatin. Metaplots showing C. MNase-seq signal, D. H2A.W ChIP-seq signal, E. H1 
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ChIP-seq signal, F. ATAC-seq signal, and G. MORC6 ChIP-seq signal at non-rescued cdca7α 
cdca7β hypoDMR sites. H. Genome browser examples showing CG methylation and gene 
expression across Col-0, h1.1 h1.2, cdca7α cdca7β, and h1.1 h1.2 cdca7α cdca7β at non-
rescued hypoDMRs in h1.1 h1.2 cdca7α cdca7β mutants. The red arrows indicate the locations of 
the hypoDMRs in the h1.1 h1.2 cdca7α cdca7β mutants. 
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Fig. S4. CDCA7α and CDCA7β play a minor role in regulating non-CG methylation at 
centromeric regions. 
Genome-wide A. CHG methylation, and B. CHH methylation landscapes of Col-0, h1.1 h1.2, 
cdca7α cdca7β, h1.1 h1.2 cdca7α cdca7β, and ddm1-2. Metaplots showing the non-CG 
methylation levels at CEN178 satellite repeats of C. Col-0, D. cdca7α cdca7β, E. h1.1 h1.2, and 
F. h1.1 h1.2 cdca7α cdca7β. 
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Table S1. Details of the predicted interaction interfaces between CDCA7β and DDM1 from 
AF3. 
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Table S2. Details of the predicted interaction interfaces between CDCA7α and DDM1 from 
AF3. 
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