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Figure S22. Spread of UMR lengths. UMRs were defined relative to individual genomes by 
mapping each set of EM-seq reads to its own genome and defined relative to the B73 genome 
by mapping to B73. Position categories are as follows: UMRs with any overlap with genes are 
genic; of the remaining set, those with any overlap with the 5-KB flanks of genes are proximal; 
and the rest are distal. This analysis includes UMRs that are less than 150 bp in length (which 
were excluded from all other analyses). Y-axes are on a log10 scale. Boxplots denote medians 
and quartiles.  
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Figure S23. Overlaps of accessible chromatin regions (ACRs) by UMRs. Overlaps are >= 1 bp. 
UMRs and ACRs were defined relative to individual genomes by mapping each set of EM-seq 
and ATAC-seq reads to its own genome. Position categories are as follows: ACRs with any 
overlap with genes are genic; of the remaining set, those with any overlap with the 5-KB flanks 
of genes are proximal; and the rest are distal.  
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Figure S24. Lengths of Accessible Chromatin Regions (ACRs). A) Distributions of lengths of 
ACRs in each genome. Y-axes are on log10 scale. Position categories are as follows: 
ACRs/UMRs with any overlap with genes are genic; of the remaining set, those with any overlap 
with the 5-KB flanks of genes are proximal; and the rest are distal. Horizontal lines indicate 
medians. B) Cumulative length of ACRs in each genome. 
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Figure S25. Conserved low CHG methylation in UMRs. UMRs were defined by mapping  EM-
seq reads from seven inbreds indicated at right. For each of the seven, UMRs were then 
categorized into one of six methylation bins (percent mCHG relative to total CHG) based on 
mapping EM-seq reads from the other 25 inbreds. Dots represent the proportion of the UMRs in 
each category. The “<20“ category is what was used to define UMRs. The data are further 
categorized based on position relative to genes: UMRs with any overlap with genes are genic; 
of the remaining set, UMRs with any overlap with the 5-kbp flanks of genes are proximal; and 
the rest are distal. Boxplots denote medians and quartiles. For these analyses, all EM-seq reads 
were mapped to the B73 genome. 
 
 

105 and is also made available for use under a CC0 license. 
(which was not certified by peer review) is the author/funder. This article is a US Government work. It is not subject to copyright under 17 USC 

The copyright holder for this preprintthis version posted January 16, 2021. ; https://doi.org/10.1101/2021.01.14.426684doi: bioRxiv preprint 

https://doi.org/10.1101/2021.01.14.426684


 94 

 

 
 
Figure S26. Heat map of the number of shared UMR regions across all pairwise comparisons of 
NAM lines. Boxed areas represent group by group comparisons. 
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Figure S27. Numbers of differentially methylated regions (DMRs) in each NAM founder 
methylome. B73 UMRs that had greater than or equal to 60% CHG methylation in another 
methylome were categorized as DMRs, while B73 UMRs with less than 20% methylation in 
another methylome were categorized as conserved UMRs. Methylation was measured using the 
EM-seq reads from each methylome mapped to the B73 genome and was defined as percent 
mCHG relative to total CHG. A subset of TSS-overlapping pan-genes were selected as those 
where a region from -10 to +400 bp of the transcription start site was at least 98% overlapped 
by a DMR or conserved UMR. 
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Supplementary Tables 
 

 
 
Table S1: Accession and DNA isolation information for NAM lines 
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Table S2: Quality metrics for the NAM genome assemblies. 
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Table S3: Categorization of pan-genes for the NAM genomes. Numbers in parentheses are 
identified based on coordinate filling. 
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Table S4: Percentage of repetitive sequences in NAM parent genomes. 
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Table S5: Characterization of assembly content of chromosome ends. Numbers are shown in 
bp. 
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Table S6: Extent of structural variation relative to B73 across the NAM assemblies including 
deletions (DEL), insertions (INS), inversions (INV), duplications (DUP), and translocations 
(TRA). 
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Table S7: Extent of structural variation across the major groups of NAM lines relative to B73. 
Mean/Median total sizes are shown in Mbp and mean/median sizes are shown in bp. 
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Table S8: Coordinates and copy number of the rp1 tandem array on chromosome 10S. 
Coordinates are referenced to each of the individual genome assemblies. 
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Table S9: Number of significant GWAS SNPs (p ≤ 0.05 after FDR correction) for each trait 
within and outside of UMR intervals. 
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Supplementary Dataset 
 
Dataset S1. Spreadsheet with data used for fractionation analysis. Data show the exon count 
matrix, genomic coordinates of regions syntenic with sorghum, and loci used for the GO 
analysis. 
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