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Supplementary Figure 1: 

 

 

Supplementary Figure 1. Comparative gap density of four millet genomes. The number of 100 bp gaps 
per MB of chromosomal length is plotted for 843B (B), ICMR06777 (I), Corteva Tift Assembly (T) and Tift-
2017 Assembly (PT). While each colored line is a 100 bp gap, the color signifies the number of such gaps 
occurring either consecutively or in proximity to each other. Consecutive gaps lead to increase in width of 
the line and a color change. Thus, dark green is a gap of length between 100 to 56500 bp. Yellow is a gap 
of length between 282600 - 339000 bp, while red is a gap of length >452100 bp. Tift-2017 has more 100 
bp gaps than the other assemblies and therefore has shorter length of chromosomes. 
 

 

 

  



Supplementary Figure 2: 

 

 

 

 

 



 

 

 

 

 

 



 

 

Supplementary Figure 2: Comparing the genome assemblies of Tift (green), ICMR 06777 (yellow), 843 B 
(blue) and Tift-2017 (red). These TagDots highlighting the structural variation among three genomes and 
showing the contiguity and alignment in pericentric regions. 

  



Supplementary Figure 3: 

 

 

 

Supplementary Figure 3: Gene distribution in core, variable, and singleton clusters for assembled millet 
genomes.   



Supplementary Figure 4:  

 

Supplementary Fig 4a. Distribution of the GO annotations for biological processes in 790 unique genes of 
the new Tift assembly  

 

Supplementary Fig 4b. Distribution of the GO annotations for molecular function in 790 unique genes of 
the new Tift assembly  



Supplementary Figure 5: 

 

            

Supplementary Figure 5. Comparison of gene annotation BUSCO Scores. 4896 Poales BUSCO’s are 
assessed for their coverage in the protein sets after gene annotation from four millet assemblies. The Tift, 
ICMR06777 and 843B protein sets showed an ~92% complete coverage of BUSCO’s compared to ~78% by 
Tift-2017. 
 

  



Supplementary Figure 6:  

 

Supplementary Figure 6. Distribution of transcript AED scores for Tift, ICMR06777 and 843B. HQ = High-
Quality, MQ = Medium-Quality, LQ = Low-Quality. Typically, HQ transcripts are very well evidence 
supported and rarely require manual curation to correct their gene models. MQ transcripts require 
manual curation however, curation complexity decreases as the AED value approaches 0.25 and >90% of 
the transcripts have a corrected gene model after structure curation. LQ transcripts receive the least 
amount of evidence support and require an extensive curation effort to correct their gene models. 
 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 7:  

 

 

 

Supplementary Figure 7. a) Correlation of AED and F1 metrics. b)  Correlation of AED and F-M index. 
While AED measures the level of dissimilarity between the final gene model structure and the alignment 
of evidence (cDNA or protein), the F1 and F-M indices measure the level of congruency between the two. 
These measures are sensitive to the number of true exon predictions and therefore are better estimates 
of accuracy in predictions. AED is very strongly inversely correlated to the F1 measure and to the F-M 
index (AED/F1 = -0.9241 and AED/F-M = -0.9626) suggesting that the support is well segregated for each 
transcript and there is less overlap between evidence from adjoining transcripts. 
 

 

 

 

 

 

 

 

 

 



Supplementary Figure 8:  

 

 

Supplementary Figure 8: Comparative repeat landscape of the millet lines. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 9:  
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Supplementary Figure 9: Comparative genome mapping of millet with a) maize, b) rice, c) sorghum and 
d) foxtail millet. In all plots, x-axis is pearl millet genome. 

 

 

 

 



Supplementary Figure 10: 

 

Supplementary Figure 10: Principal component analysis plot of 1028 pearl millet lines including pearl 
millet germplasm association panel (PMiGAP), B-lines and R-lines.    

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Figure 11: 

 

Supplementary Figure 11a: SNPs loci coverage of pearl millet germplasm. 448 lines from association 
panel PMiGAP (blue) were sequenced at 1 to 3X coverage depth and 20 lines were excluded from allele 
modelling due to a low coverage. All 580 breeding lines (B- and R-lines, orange) were sequenced at a 
super skim depth (<1X) and resulted in super low percent of SNP loci coverage, and thus excluded from 
allele modelling. 

 

 

Supplementary Figure 11b: Distribution of the number of SNPs used in first round of clustering in Allele 
Modelling haplotyping of gene models. In the 36K TIFT filtered gene models set, 98.2% genes have more 
than 20 (minimum number of SNPs required for haplotype clustering) SNPs for PHASE1 haplotyping. 
 



 
 
Supplementary Figure 11c: Number of haplotypes present at each locus.  
 
 
  



Supplementary Table 1: List of rRNA and tRNA genes identified in Tift, ICMR 06777 and 843 B 
genomes. 
 

ncRNA Categories Tift ICMR06777 843B Tift2017 

antisense_rna 4 0 5 NA 

enzymatic_rna_gene 1 1 1 NA 

group_ii_intron 25 27 47 NA 

mirna_gene 184 208 164 157 

ncrna_gene 2 2 2 NA 

riboswitch 1 1 1 NA 

rrna_gene 194 74 311 126 

snorna_gene 295 274 290 551 

snrna_gene 63 71 85 139 

srp_rna_gene 7 0 0 NA 

transcription_regulatory_region 5 4 4 NA 

tRNA 713 532 705 879 

 
  



Supplementary Table 2: List of fertility restoration/male sterility maintenance genes in 843B and ICMR 
06777. 
 

S.no 843B ICMR 06777 Percent Query 
gene ID gene ID Identity coverage  

  Genes representing R- line pool     
1 dpca1g083060.842.1 dpca1g068620.841.1 98.23 100 
2 dpca2g175040.842.1 dpca2g151750.841.1 100 100 
3 dpca2g187160.842.1 dpca2g162810.841.1 99.19 100 
4 dpca2g107790.842.1 dpca2g092840.841.1 100 100 
5 dpca3g192470.842.1 dpca3g168130.841.1 99.01 100 
6 dpca3g280390.842.1 dpca3g240910.841.1 98.64 100 
7 dpca4g323310.842.1 dpca4g281020.841.1 100 100 
8 dpca5g403200.842.1 dpca5g350470.841.1 100 100 
9 dpca5g403200.842.1 dpca7g480100.841.1 83.33 100 
10 dpca7g499590.842.1 dpca7g434840.841.1 99.47 100 
11 dpca7g570070.842.1 dpca7g495100.841.1 100 100 
12 dpca7g506860.842.1 dpca7g441680.841.1 100 100 
  Genes representing B- line pool 
13 dpca6g423290.842.1 dpca6g370200.841.1 100 100 
14 dpca3g212550.842.1 dpca3g186790.841.1 100 100 

 
Note: Genes from S.nos 1, 3, 5, 6, 9 and 10 showing polymorphism (percent identity differences) 
between ICMR 06777 and 843B are potential genes for male sterility maintenance and fertility 
restoration traits in pearl millet.  


