
D ATA  N OT E Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​
v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​​i​c​e​​n​s​e​s​​/​b​​y​-​n​c​-​n​d​/​4​.​0​/.

Ruperao et al. BMC Genomic Data           (2025) 26:57 
https://doi.org/10.1186/s12863-025-01347-w

BMC Genomic Data

*Correspondence:
Parimalan Rangan
r.parimalan@icar.org.in
1Center of Excellence in Genomics and Systems Biology, International 
Crops Research Institute for the Semi-Arid Tropics (ICRISAT),  
Hyderabad 502324, India
2Bio Science Research Centre, Sardarkrushinagar Dantiwada Agricultural 
University, Sardarkrushinagar 385506, India
3ICAR-National Institute of Plant Biotechnology, PUSA Campus,  
New Delhi 110012, India
4ICAR-National Bureau of Plant Genetic Resources (NBPGR), PUSA 
Campus, New Delhi 110012, India
5TNAU-Regional Research Station, Vriddhachalam 606001, India

6ICAR-NBPGR, Regional station, KAU Campus, Thrissur 680656, India
7Genebank, International Crops Research Institute for the Semi-Arid 
Tropics (ICRISAT), Hyderabad 502324, India
8Excellence in Breeding Platform, CIMMYT, Hyderabad 502324, India
9Department of Biotechnology, Ministry of Science and Technology, 
Government of India, New Delhi 110012, India
10ICAR-Indian Agricultural Statistical Research Institute, PUSA Campus, 
New Delhi 110012, India
11Queensland Alliance for Agriculture and Food Innovation, The 
University of Queensland, St. Lucia, QLD 4072, Australia
12Institute of Biotechnology, Sher-e-Kashmir University of Agricultural 
Sciences and Technology of Jammu (SKUAST-Jammu), Chatha, Jammu, 
India

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.

Keywords  Core collection, ddRAD, Genetic diversity, Sesame breeding, Sesame composite core collection, Trait-
association
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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 

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/

data set
File type 
(file 
extension)

Data repository and 
identifier

Data 
file 1

DataSet1_Final.xlsx Excel file 
(.xlsx)

​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​1​4​2​​
1​/​​D​2​/​A​S​6​5​T​V [11]

Data 
file 2a

ddRAD-seq raw data 
set of 2496 accessions

Fastq files 
(.gz)

Sequence Read Archive 
(​h​t​t​p​​:​/​/​​i​d​e​n​​t​i​​f​i​e​​r​s​.​​o​r​g​/​​
b​i​​o​p​r​o​j​e​c​t​:​ ​P​R​J​E​B​6​1​7​
3​9) [12]

Data 
file 2b

ddRAD-seq raw data 
set of 3360 accessions

Fastq files 
(.gz)

Sequence Read Archive
(​h​t​t​p​​:​/​/​​i​d​e​n​​t​i​​f​i​e​​r​s​.​​o​r​g​/​​
b​i​​o​p​r​o​j​e​c​t​:​ ​P​R​J​E​B​8​2​8​
5​3) [13]

Data 
file 2c

DataSet2_Final.xlsx Excel file 
(.xlsx)

​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​1​4​2​​
1​/​​D​2​/​A​S​6​5​T​V [11]

Data 
file 3

DataSet3_Final.xlsx Excel file 
(.xlsx)

​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​1​4​2​​
1​/​​D​2​/​A​S​6​5​T​V [11]

Data 
file 4

DataSet4_Final.xlsx Excel file 
(.xlsx)

​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​1​4​2​​
1​/​​D​2​/​A​S​6​5​T​V [11]

Data 
file 5

DataSet5_Final.pdf Image file 
(.pdf )

​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​1​4​2​​
1​/​​D​2​/​A​S​6​5​T​V [11]

Data 
file 6

DataSet6_Final.pdf Image file 
(.pdf )

​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​1​4​2​​
1​/​​D​2​/​A​S​6​5​T​V [11]
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