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Sesame is an ancient oil seed crop belonging to family Pedaliaceae. It is valued for high
quality oil and seeds are rich source of unsaturated fatty acids, minor nutrients such as
vitamins and minerals which consists of essential health and medicinal values. In the
present study, genome-wide identification of genes, transcription factors and transposable
elements was performed using draft genome assembly of Swetha variety of sesame. A total
of 24579genes were identified among which 8244 genes had significant matches in Plant
TFDB corresponding to 58 transcription factor families. In addition, a total of 25069
transposable elements were identified from scaffolds of draft assembly of sesame. Our
study enhances the genomic resources of sesame and provides ample amount of
information about genes and transposable elements which could serve as a valuable basis

Introduction

Sesame (Sesamum indicum L.) belonging to
the family pedaliaceae, is an ancient oilseed
crop cultivated for its edible oil, seed and
flavorsome. It is commonly known as
Gingelly and widely as “Queen of Oilseeds”
due to its high degree of resistance to
oxidative rancidity (Bedigian and Harlan
1986). It is an excellent source of highly
nutritive edible oil (50-60%) is rich in
polyunsaturated fatty acids (PUFA) besides,
medicinally important antioxidants, sesamin,
sesamolin, and tocopherol (Fukuda et al.,
1985). Sesame seeds are rich source of

nutritional components that offer numerous
nutritional and physiological benefits. Sesame
seeds contain high amounts of protein, dietary
fiber, and vitamins, in addition to
phosphorous, iron, magnesium calcium,
manganese, copper and zinc. Despite having
high nutritional value, research on this
valuable oilseed is still at infancy. Completion
of the whole genome sequencing of
Arabidopsis  thaliana was a  major
breakthrough, being the first plant genome to
be sequenced. Understanding how the genome
comprehensively encodes development and
other environmental responses is the foremost
challenge for all plant genome projects.
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Repetitive DNA, particularly mobile genetic
elements, represent substantial portions of
many plant genomes (Bureau et al., 1996).
Though the evolutionary roles of these mobile
genetic elements yet to be defined clearly
(Lonnig and Saedler, 1997), the earlier studies
reported that they could serve as a major
source of mutation (Wessler, 1996; Britten,

1997). In flowering plants, transposable
elements (TEs) are the most abundant
genomic  components. For  instance,

approximately 80% of the maize genome
(Meyers et al., 2001) and 40% of the rice
genome is occupied by TEs (Sasaki, 2005).
Based on transposition mechanisms, mobile
elements are classified into two basic groups
i.e. DNA transposons which are mobilized via
DNA intermediates (Federoff, 1989) and retro
transposons that are mobilized through RNA
intermediates (Weiner et al., 1986). Although
whole genome sequence information is
available for oil seed crops such as soy bean
(Schmutz et al., 2010), castor (Chan et al.,
2010), Brassica rapa (Wang et al., 2011) and
jatropha (Sato et al., 2011), the ample amount
of genomic information is lacking for sesame
crop. Hence, the present study was undertaken
to identify genes, transcription factors and
transposable elements which can greatly aid in
further understanding of their functions and
mechanisms.

Materials and Methods
Gene prediction and functional annotation

The draft assembly of Swetha variety of
sesame (Bioproject: PRIJNA219369,
Biosample number SAMNO02357081) has been
collected from NCBI website
(http://www.ncbi.nIm.nih.gov/) and used for
further analysis. The assembled scaffolds were
used for GENSCAN gene prediction (Burge
and Karlin, 1997) based on Arabidopsis model
matrix. The functional annotation was
performed through BLASTX against the NCBI

non-redundant (Nr) protein database. Gene
Ontology (GO) terms were assigned using
Blast2GO software (Conesa et al., 2005) and
functional classification was achieved through
WEGO software (Ye et al., 2006). GO terms
were used to classify the functions of the
predicted genes. The GO mapping provides
ontology of defined terms suggesting gene
product properties in three categories viz.,
biological process, cellular component and
molecular function. GO mapping was
performed to retrieve GO terms for
functionally annotated genes using BLASTX.
The resulted accession IDs were used for the
retrieval of gene names. The identified gene
names were searched against the species
specific entries of the gene product tables of
GO database.

Identification of transcription factors and
transposable elements

The genes identified in the present study were
searched against Plant TFDB 4.0 (Jin et al.,
2013) using BLASTx with E-value threshold
of 0.1 to identify the putative transcription
factors. The identified transcription factors

were  further classified into different
transcription factor families. A combination of
homology-based and structure-based

approaches was followed to identify TEs from
the draft genome assembly (Wicker et al.,
2007).

Results and Discussion

A sequence similarity search was conducted
against the NCBI non-redundant protein (Nr)
database, the Swiss-Prot protein database,
using BLASTx algorithm with an E-value
threshold of 10™. In this study, a total of
24579 genes were predicted from whole
genome assembly of Swetha variety of
sesame. Blast2Go software was used to assign
Gene ontology terms to classify the functions
of the predicted genes.
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Fig.1 Distribution of GO terms of genes
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Fig.2 Distribution of transcription factors in sesame
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The GO terms were classified into 59 biological process category,
functional groups (Figure 1) including process was the most prevalent (30.4% of

biological processes (25), cellular components
(19), and molecular functions (15). In the
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the molecular function category, binding was
the most prevalent (46.4%), followed by
catalytic activity (39.5%), structural molecule
activity (4.95%) and transporter activity
(4.95%). In the cellular component category,
cell was the most dominant term (33.7%),
followed by organelle (26.45%) and
macromolecular complex (6.1%). The
predicted genes were found to involve in
pathways such as fatty acid biosynthesis,
purine metabolism, starch and sucrose
metabolism etc. Furthermore, a total of 8244
genes had significant matches in Plant TFDB
corresponding to 58 families (Figure 2). Most
abundant TF family was FAR1 (1132)
followed by MADS (517), bHLH (499), NAC
(420) whereas HRT (7) and SAP (2) were
least abundant TF families. We also identified
20530 retrotransposons (Class 1) and 3006
DNA transposons (Class 1) from the
scaffolds of draft assembly of sesame.

In the present study, a total of 24579 genes
were predicted and functionally annotated.
The identified genes in this study will not
only facilitate the understanding of genetic
basis of fatty acid biosynthesis, but also
accelerate genetic improvement through
marker-assisted  selection in  sesame.
Transcription  factors and  transposons
identified in this study will serve as valuable
source for the sesame research community to
understand the structural and functional
characterization of TEs and their interaction
with genes in sesame and related oilseed
crops.
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