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Abstract

Objectives A composite core collection (CCC) in sesame (Sesamum indicum L.) will help utilize genetic resources
efficiently. This study reports, using genomics tools, a representative minimal set (CCC) that capture maximal genetic
diversity from a set of 5,856 sesame accessions being conserved at the National Genebank (NGB) of the ICAR-NBPGR.
The CCC will serve as a valuable resource for researchers and breeders to facilitate sesame improvement for traits such
as yield, disease resistance, stress resilience, and nutritional content. Ultimately, this work contributes to the broader
goal of improving sesame for an ever-increasing demand for vegetable oil, to meet our food security challenges.

Data description This study presents ddRAD-seq data for a total of 5,856 sesame accessions that includes 2,496
accessions (a subset of 5,856 accessions) that was reported by us recently. Using next-generation sequencing (NGS)
short-reads over 2.16 Terabases of sequence data were generated, with each sample averaging 1.2 million reads.
The study identifies a set of 1,768 sesame accessions as the CCC that captures maximal diversity, genotypic and
phenotypic. This will aid researchers in trait discovery, association studies, pre-breeding, and parental selection for
complex traits viz, yield, disease resistance, stress resilience, and other economically important traits.
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Objective

Sesame, a member of the Pedaliaceae family, is one of
the oldest oilseed crop being cultivated for its vegetable
oil in the pan-tropics [1]. Sesame seed composition is
unique and comprises oil (42-55%), protein (18-25%),
and a high content of lignans (sesamolin, sesamin, or
sesamol); hence valued for its nutritional content [1-3].
The genetic gain through breeding approaches for oilseed
and pulse crops is lower when compared to cereal crops,
arguing for the need of supplemental tools to accelerate
crop improvement. However, its cultivation faces numer-
ous challenges, including yield instability and susceptibil-
ity to biotic and abiotic stresses, lack of high-yielding and
locally adapted varieties [4, 5].

Identification of a diverse set of accessions for desirable
traits from a reservoir of genetic resources for their utili-
zation in breeding programs will be useful in improving
the genetic gain. Such collections have been the source
for developing varieties with improved yield and produc-
tivity, oil quality, early maturity, and resistance to dis-
eases/pests [4].

The core collection studies reveal significant genetic
diversity and population structures. The characteriza-
tion of phenotypic and molecular genetic diversities in
sesame leads to the development of core collections, as
reported earlier [6]. Furthermore, researchers also aim
to determine diversity for specific traits of interest like
seed oil content, using a broader germplasm collection
[7]. Germplasm collections in large numbers warrants for
a prior study on genetic diversity and population struc-
ture for its efficient utilization [8]. The NGB, located in
India, conserves thousands of sesame accessions. Iden-
tifying a diverse subset using phenotypic and genotypic
approaches will facilitate its use in breeding programs for
crop improvement. Here, we describe a composite core
collection (CCC), using genomics-assisted approaches,
from a set of 5,856 sesame accessions.

Data description

Recently, we genotyped 2,496 sesame accessions using a
double-digest Restriction-site Associated DNA-sequenc-
ing (ddRAD-seq) approach [9], with the methodology
finalized through a pilot-scale study involving 48 acces-
sions [10]. We report here the genotyping of an addi-
tional set of 3,360 accessions, providing 5,856 genotyped
accessions in total, using the same strategy as reported
earlier [9]. Here, we have pooled all these 5,856 acces-
sions (Dataset 1 [11]), and performed genotyping analy-
sis using short-read sequencing technology. With the
ddRAD-seq approach, 2.16 terabases (Tb) of data were
generated, with an average data of 369.9 Mbp per sample
(DataSet 2 [11-13]). This data was used for genotyping
through variant calling using Zhongzhi 13 [14] as a ref-
erence. For detailed methodology on variant calling and
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genomics-assisted coreset development, readers may
refer Ruperao et al.,, (2024) [9]. The raw variants were
separated as single nucleotide polymorphism (SNPs) and
InDels. The SNPs were further filtered to be biallelic, with
minor allele frequency (MAF) more than 0.01 and Qual
more than 30 using Bcftools v 1.17 [15]. This narrowed
the number of SNPs to 205,295 filtered SNPs spanning
the sesame genome (Dataset 3 [11]). The frequency of
SNP coverage was estimated at one SNP per 1.6 Kbp with
more transitions than transversions (Dataset 3, 4; [11]).
Among the genome-wide SNPs, it was observed that
Chr. 2 has the largest number of SNPs (39,129), for chro-
mosome-wise details, please refer Dataset 3. All these
SNPs were structurally annotated with reference to the
genomic regions they belong to, for easier further utiliza-
tion (Dataset 4 [11]). Within the genome’s uneven gene
density (Dataset 5 [11]), 13,820 were reported as genic,
and the remaining were intergenic SNPs (Datasets 4, 5,
6; [11]). Furthermore, 4,117,836 raw indels were observed
with an average size of 3 bp length of indels (Dataset 3
(11]).

The SNP variants were subjected to the core-develop-
ment pipeline as described in Ruperao et al. (2024) [9],
wherein we have compared the diversity between total
collection and core collection (generated using SNP
dataset) that supports the strength of genomics-assisted
core development. A genomics-assisted coreset was
developed using the complete set of 5,856 accessions
(1,163 accessions) (Dataset 1 [11]). In parallel, a core-
set comprising of 773 sesame accessions was developed
independently using phenotypic data (Dataset 1 [11]). In
addition, a trait-specific set of accessions (206) was iden-
tified to possess desirable trait features (Dataset 1 [11]).

Using both these coresets (genotypic and phenotypic)
and the trait-specific set, a composite coreset collec-
tion comprising 1768 sesame accessions was established
after excluding overlaps (Dataset 1 [11]). This set will be
of great utility for sesame researchers to utilize in crop
improvement programs and trait association studies to
mine novel alleles or genes and their linked markers.

Limitations

The limitation of this approach is the lack of coverage of
the genome throughout. So, the results presented in this
study pertains to the regions of the sesame genome cov-
ered through the ddRAD-seq approach. Although using
the whole genome resequencing data would give a robust
dataset for generating a CCC, when we consider the cost-
benefit balance, ddRAD-seq approach is the most popu-
lar one when we handle thousands of germplasms. This
is because, the ddRAD-seq approach presumes that the
rate of the nucleotide variation (SNPs) across the genome
is near uniform. Hence, it considers that the fractional-
part of the genome is a true-representative of the whole
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genome with special reference to the rate of SNPs. How-
ever, the choice of the restriction enzymes for genome
enrichment in a ddRAD-seq technique may vary depend-
ing on the species.

Table 1 Overview of data file/data sets

Label Name of data file/ File type Data repository and
data set (file identifier
extension)
Data DataSet1_Finalxlsx Excel file https://doi.org/10.2142

file 1 (xlsx) 1/D2/AS65TV [11]

Data ddRAD-seq raw data  Fastq files Sequence Read Archive

file2a  set of 2496 accessions  (.gz) (http://identifiers.org/
bioproject: PRJEB617
39)[12]

Data ddRAD-seqraw data  Fastqfiles  Sequence Read Archive

file2b  setof 3360 accessions  (.gz) (http://identifiers.org/
bioproject: PRJEB828
53)[13]

Data DataSet2_FinalxIsx Excel file https://doi.org/10.2142

file 2¢ (xlIsx) 1/D2/AS65TV [11]

Data DataSet3_Finalxlsx Excel file https://doi.org/10.2142

file 3 (xlsx) 1/D2/AS65TV [11]

Data DataSet4_Final xIsx Excel file https://doi.org/10.2142

file 4 (xlsx) 1/D2/AS65TV [11]

Data DataSet5_Final.pdf Image file  https;//doi.org/10.2142

file 5 (pdf) 1/D2/AS65TV [11]

Data DataSet6_Final.pdf Image file  https//doi.org/10.2142

file 6 (pdf) 1/D2/AS65TV [11]

Abbreviations
CccC Composite core collection

ddRAD-seq  Double digest restriction-associated DNA sequencing

GWAS Genome-wide association studies

Indel Insertion-deletion

MAF Minor allele frequency

NGB National Genebank

NGS Next-generation sequencing

QTL Quantitative trait loci

SNP Single nucleotide polymorphism

Ts/Tv ratio It is a proportion of transitions (A<->G, C<->T) to transversions

(A<->C, A<->T, G<->C, G<->T) in a given set of nucleotide
substitutions
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