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Figure 1. Multistage assembly pipeline. ONT long-reads were assembled de novo to generate assembly v0.1. The 
resulting assembly was first polished with ONT reads and then with Illumina short-reads to create assemblies v0.2 
and v0.3, respectively. The assembly contains were scaffolded to chromosome-level pseudo chromosomes to 
generate the final assembly v1.0
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Figure 2. S. viridis ME045V genome assembly gene and repeat content. a) Gene and repeat density across the 
genome assembly. b) Repeat abundance by repeat type and genome location. Repeats present in genic regions are 
further broken up based on whether the repeat is on the same strand or different strand compared to the gene.  
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Figure 3. Whole genome alignments of three different 
Setaria genome assemblies. a) S. viridis ME034V versus 
S. viridis A10.1; b) S. viridis ME034V versus S. italica; c) S. 
italica versus S. viridis A10.1. Numbers along axes indicate 
chromosomes.
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Figure 4. Length distribution of deletions in ME034V 
assembly compared to average size of common 
transposable elements. Histogram of length distributions 
of predicted deletions (gray bars) overlapped by density 
plots depicting the size distribution of annotated copia 
(orange) and gypsy (blue) retrotransposons in the ME034V 
assembly. 
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Figure 5. Exemplar structural variants in the ME034V genome. a) Synteny plot revealing a copia insertion at 
window Chr03:33,177,187-33,245,787 in ME034V that is missing in the homologous locus in A10.1, window 
Chr03:34,798,544-34,868,544 (see also Figure S5; Figure S6) b) Copia insertion unique to A10 (window 
Chr_03:28,599,689-28,645,328), and absent in ME034V (window Chr03:29,091,552-29,132,959) (see also Figure 
S7; Figure S8). c) Presence of a gypsy element shared between ME034V (window Chr02:32,419,004-32,465,022) 
and A10.1 (window Chr_02:31,649,962-31,696,029) is indicated by near-perfect alignment in the synteny plots (see 
also Figure S9; Figure S10). For all synteny plots, blue-grey bars connect the two genomes when DNA sequence 
with >70% identity is observed (red line indicates threshold). Blue and cyan bars above the top track indicate 
sequence identity along the chromosomal segment from 0-100%, with the color indicating wither single copy (blue) 
or double copy (cyan) matches. Purple rectangles indicate genes and green rectangles indicate LTRs (alternating 
hues aid in distinguishing between unique elements). The strandedness of the genes and LTRs is indicated by 
placing elements encoded on the forward strand higher relative to elements encoded on the reverse strand. Putative 
target site duplications (TSD) are indicated in collinear regions in (a) and (b). Orange rectangles in part c indicate the 
1:1 homologous region absent in cultivars Estep_ME018 and Feldman_MF156; support for this deletion is visualized 
by split reads (cyan) at the left (d) and right (e) breakpoint of the read alignment. Read pairs are connected with gray 
lines, and reads on the forward and reverse strand are colored pink and purple, respectively. 
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Figure 6. Analysis of gene families in Setaria. a) Comparison of orthogroups in ME034V (outer 
ring), A10 (middle ring), and S. italica (inner ring). Conserved orthrogroups (green) were present one 
or more times in all 27 genomes in the analysis. Monocot-specific orthogroups (blue) were present in 
two or more monocot genomes and absent from all others. b) The species phylogeny was taken from 
the PLAZA 4.0 monocots online database. Branch thicknesses and colors are scaled based on the 
number of predicted duplicated events to have occurred at the descendent node; thinner, blue 
branches indicate fewer duplications; thicker, red branches indicate more (see Table S10). The 742 
duplications predicted at the Setaria ancestral node are indicated with the grey arrow. Tests for 
enrichment of functional categories was performed on this gene set: c) top ten most significantly 
enriched GO categories (see Table S11); d) all significantly enriched plantiSMASH specialized 
metabolism enzyme classes (see Table S12). 
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Figure S4. Statistical enrichment of repeat and low-GC near ME034V 
assembly gaps. One thousand randomized permutations of gap positions were 
generated to compare the true density of repeats and GC content with permuted 
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bp from the gap flanks. P-values were calculated as the number of instances where 
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Figure S5. Read support for the copia Insertion (DEL0053315). A homozygous deletion (DEL00053315) was bioinformatically 
predicted in multiple Setaria samples which correspond to an LTR-rich locus around Chr03:33.2 Mb in ME034V. The left (a) and right (b) 
flanking regions illustrate alignments of ME034V Oxford Nanopore (ONT) reads, and paired Illumina reads from ME034V, SRR4116495, 
SRR4105312, SRR4104901 (Table S4). Pairs with too long of an insertion size (denoted by long gray bars connecting reads) and split 
reads (cyan box at read terminus) are indicated. SNPs are colored boxes of purple, green, dark blue, and orange while gaps are black.
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Figure S6. Genome view of copia insertion (DEL0053315). Synteny alignments between ME034V and A10 (a), ME034V and S. 
italica (b), and S. italica and A10 (c) showing the homozygous deletion (DEL00053315) of copia-rich region in A10. Blue-grey bars 
connect the two genomes when DNA sequence with >70% identity is observed (red line indicates threshold). Bars above the top track 
indicate sequence identity along the chromosomal segment from 0-100%, with the color indicating wither single copy (blue) or double 
copy (cyan) matches. Green tracks represent LTR elements while gray tracks are all other repeats repeat element classes. Orange 
tracks indicate the 1:1 homologous region to the predicted deletion site.
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Figure S7. Genome view of copia insertion (DEL00051066). Synteny alignments between ME034V and A10 (a), ME034V and S. 
italica (b), and S. italica and A10 (c) showing a homozygous copia insertion unique to the A10 assembly. Blue-grey bars connect the 
two genomes when DNA sequence with >70% identity is observed (red line indicates threshold). Bars above the top track indicate 
sequence identity along the chromosomal segment from 0-100%, with the color indicating wither single copy (blue) or double copy 
(cyan) matches. Green tracks represent LTR elements while gray tracks are all other repeats repeat element classes. Orange tracks 
indicate the 1:1 homologous region to the predicted deletion site.
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Figure S8. Read support for copia insertion (DEL00051066). A copia insertion in the A10 assembly relative to ME034V and S. italica 
was discovered after assessing the deletion locus DEL00051066. The insertion was identified in multiple Setaria samples around 
Chr03:29.1 Mb in ME034V. Left (a) and right (b) flanking regions illustrate alignments of ME034V ONT reads, ME034V paired Illumina 
reads, and other Setaria cultivars (see label on track for identifier; Table S4). Overlapping split paired reads, indicative of an insertion, are 
denoted with a bright blue box at the end of the read. SNPs are colored boxes of purple, green, dark blue, and orange while gaps are 
black.
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Figure S9. Genome view of gypsy insertion (DEL00033261).  Synteny alignments between ME034V and A10 (a), ME034V and S. 
italica (b), and S. italica and A10 (c) showing the presence of the gypsy element in all three genomes. Blue-grey bars connect the two 
genomes when DNA sequence with >70% identity is observed (red line indicates threshold). Bars above the top track indicate 
sequence identity along the chromosomal segment from 0-100%, with the color indicating wither single copy (blue) or double copy 
(cyan) matches. Green tracks represent LTR elements while gray tracks are all other repeats repeat element classes. Orange tracks 
indicate the 1:1 homologous region to the predicted deletion site.
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location Chr02:32.4 Mb in ME034V) is missing in three other S. viridis samples SRR4151933 (cultivar Feldman_MF156), SRR4175238 (cultivar 
Estep_ME018), and SRR4150956 (cultivar Feldman_MF137). Left (a) and right (b) flanking regions illustrate alignments of ME034V ONT 
reads, ME034V paired Illumina reads, and other Setaria cultivars (Table S4). Pairs with too long of an insertion size (denoted by long gray bars 
connecting reads) and split reads (bright blue box at read terminus) are indicated. SNPs are colored boxes of purple, green, dark blue, and 
orange while gaps are black. 
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