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Supplementary Fig. 1: Schematic view of the approach used to reach a high-quality genome assembly of male 
and female Ectocarpus. De novo draft genomes from male and female siblings (Ec32 male and Ec25 female) were 
generated using Nanopore, and the male genome was polished using illumine reads. Genomes were further 
assembled using Hi-C data from Ec560 and Ec561 (near isogenic male and female lines1. This resulted in the 
generation of male and female V5 genomes that were used for producing high resolution male and female contact 
maps. In order to have only one ‘reference’ genome, we chose to use the male V5 reference genome and 
complemented it with the female-specific sex-determining contig (SDR). Therefore, the final ‘reference’ Ectocarpus 

genome V5 is composed of high-quality male genome that includes both the male and the female SDR. Annotation 
of this V5 reference genome was performed by lifting over gene and TEs annotations from the Ectocarpus V2 
genome2. Centromeres were identified based on the contact maps and their annotation further refined (see 
methods for details). Ectocarpus strain numbers are given inside brackets (see also Supplementary Table 1). 
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Supplementary Fig. 2: Pedigree of the Ectocarpus strains used in this study. SP, diploid sporophyte; GA, 

gametophyte; m, male gametophyte; f, female gametophyte.  
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Supplementary Fig. 3: Distribution of telomere repeat motif (TTAGGG or CCCTAA) in the Ectocarpus haploid 
genome. 
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Supplementary Fig. 4: The organization of Ectocarpus subtelomeres. Alignment of 18 subtelomeres (e.g. 11_L is the 

left extremity of chromosome 11) showing the transition from the telomere to the subtelomeric satellite. The first 

four monomers of the ~98 bp satellite are shown. Telomeres and telomeric motifs present in the subtelomeric 

satellite are colored.  

  



 7 

Supplementary Fig. 5: Quality control of biological replicates of Hi-C data. Pearson correction of biological 
replicates of Ectocarpus male and female Hi-C data at 10k bin size. 
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Supplementary Fig. 6: No prominent TAD patterns are observed in Ectocarpus. Examples of Hi-C maps from 

different species representing TADs patterns in H. sapiens (chromosome 1,) Drosophila (chromosome 2L,3), 

Marchantia (chromosome 1,4), Arabidopsis (chromosome 4,5) and Ectocarpus (chromosome 4, our paper). HiC maps 

of the different species were obtained using Juicerbox6 at 10kb resolution. Note that TADs are not an obvious feature 

of Arabidopsis nor Ectocarpus genomes. 
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Supplementary Fig. 7: Centromeres form distinct sub-compartments. Centromere is represented as a sub-

compartment, which could be separated from compartments by E1(PC1) and E2(PC2). 
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Supplementary Fig. 8: Sequence alignment between the U and V sex chromosomes. The matches are presented as 

colored lines. The colors correspond to identity values that have been clustered in four groups (below 25%, between 

25% and 50%, between 50% and 75% and over 75%), the dash box shows SDRs. 
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Supplementary Fig. 9: Sequence characteristics of Ectocarpus centromeres. Putative centromeres and flanking 

regions for all chromosomes from the male Ec32 V5 assembly. The centromere (green box) is defined as the region 

from the first to the last copy of ECR elements. The repeats panel is shown as a stacked area plot, and the percentage 

of each repeat type is plotted in 5 kb windows. Coding sequence (CDS) density is plotted in 5 kb windows, and GC 

content is plotted in 100 bp windows. 

  



 12 

 

Supplementary Fig. 10: Heatmaps of histone marks around centromeres. For each heatmap, the log2(ChIP/input) 

is plotted over the putative centromeres and their 30Kb surrounding regions using a bin size of 100bp using 

uniquely mapped (A) and multi-mapped reads (B). 
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Supplementary Fig. 11: Examples of virtual 4C-like plot of H3K79me2 domains larger than 100 kb. Intra/inter 

chromosomal interaction frequency of H3Km79me2 domains. 
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