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         In current situation where dramatic changes in the 
environmental conditions are very common finding the 
alternate options in increasing crop productivity is main area 
that needs to be emphasized to feed the overwhelming 
populations and ensure their food security. Among 
environmental conditions like various biotic and abiotic 
stresses are playing major role in decreasing crop productivity. 
Efforts are being made to develop the strategies to cope up 
these problems. To initiate these current advanced 
biotechnological approaches, tools and techniques are playing 
very much important role. With these researchers are able to 
sequence the whole genome of various crops. Using various 
bioinformatics and other computational tools these sequences 
are being annotated to bring them in the meaningful form and 
tell the presence of various genes, proteins and their structures. 
Recently a genome of the domesticated crop plant sugar beet 
(Beta vulgaris) has been reported [1]. It is also possible to 
compare homologous plant genes [2]. On the basis of gene 
structure it is easy to find out the number of genes that have 
single exon only (i.e. single exon genes) and are not interrupted 
by introns [3]. It is also important to see the presence of single 
exon genes and their role in the said genome. To find the 
number of Transcription Factors and their role in the said 
genome is also important [4].  
        During the set of unfavorable condition like any biotic and 
abiotic stresses on a crop at any point of time during their life 
cycle results differential expression of various genes. This 
differential expression analysis can be analyzed using various 
modern biotechnological approaches like Reverse 
Transcription-PCR, Real Time RT-PCR and Microarray etc. 
Using microarray data and recent computational approaches 
now it is very easy to find out the various genes that have been 
up-regulated by a certain factor (up-regulated genes) and 
down-regulated by same or other factor (down-regulated genes) 
while other remaining genes that come in between these 
conditions (Unchanged genes). Expression of these genes 
might again be checked for validation using molecular biology 
techniques. Further, promoter regions of all up-regulated genes, 
down-regulated and unchanged changed might be retrieved to 
find the motifs/consensus motifs [5].   

These motifs are playing important role by interacting with 
various Transcription Factors and thereby regulation of genes. 
Once motifs/consensus motifs have been identified by in silico 
study, their presence can also checked by sequence specific 
molecular biology technique like Molecular Beacon Probe 
based Real-Time PCR [6]. Due to development of recent 
sophisticated computation tools it is easy to see the protein – 
DNA interactions as well. Since interaction of promoter motifs 
and Transcription factors are playing important role in the gene 
regulation. Therefore, 3D structure of sequence having 
promoter motif as well as 3D structure of Transcription Factor 
protein (if not available in the various databases) can be 
developed using various bioinformatics tools. Subsequently, 
the interaction of protein with motif might be studied through 
online server. This Protein-DNA interaction will suggest about 
the binding affinity of Transcription Factor protein towards 
motif present in the promoter region of the said gene [7].  
          Microarray based gene expression studies are already 
being conducted to find out the detailed responses of various 
genes present in whole genome sequenced crop [8]. Many 
crops are also in pipe line for which whole genome sequencing 
is under processes. Due to development of Next Generation 
Sequencing Platform whole genome sequencing and gene 
annotation is faster compared to characterization of gene 
responses and their involvement in particular function. Plant 
Transcription Factor Database and Rice Oligo Array Database 
have been developed and are publically available for scientific 
community. However, there are still some Transcription Factor 
genes in rice genome which are least studied about their 
detailed responses to various environmental stresses and 
involvement in gene regulation [9]. Therefore, efforts towards 
expression of these Transcription Factors and their involvement 
in gene regulation and co-expression networking need to be 
carried out [10].   
         Finding the genes that are co-expressed in different 
tissues and different environmental condition is very 
muchimportant because they might have coordinated role in 
similar biological processes. Genes having correlated 
expression patterns can be best identified by applying 
co-expression network analysis using transcriptome data. 
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Subsequently, highly coordinated genes can be further 
subjected to module identification in the co-expression 
network. Depending on the topological properties various hub 
genes can also be identified. Motif enrichment analysis can also 
be performed to find the cis-elements in the promoters of 
coordinately expressed genes. This will suggest about stress 
mediated up-regulated gene expression that is being 
coordinated through different pathways in the said crop [11].   
          Some of the differentially expressed and validated 
genes might be further checked about their spatial and temporal 
expression using susceptible as well as tolerance cultivars. 
Once the importance of genes has been established this might 
be again used to develop the knock-down and silence lines 
using molecular biology approaches like RNAi etc. These 
control and mutant lines might be further used to see the 
involvement of this gene in morphological, physiological, 
biochemical and molecular changes as well as various 
metabolic pathways using modern biotechnological, 
bioinformatics, systems biology approaches. Once novelty of 
gene is confirm this can be used develop the transgenic/ 
genetically modified crops using recent molecular biology, 
genetic engineering and functional genomics approaches. 
Genetically modified crops are subjected to several locations 
for checking their performance and final yield. It’s positive and 
negative impact on human, environment as well as on society is 
also accessed before releasing to the farmers.   
          Worldwide eminent scientists working in reputed 
laboratories are using different approaches to minimize the 
losses imposed by biotic and abiotic stresses and increase the 
yield. International collaborations like CGIAR Consortium of 
International Agricultural Research Centers has also been set 
up that have key mandate to reduce the rural poverty, increasing 
food security, improving human health and nutrition, and 
ensuring more sustainable management of natural resources. In 
this aspect, a main rice quantitative-trait locus Submergence 1 
(Sub1) from FR13A-derived breeding line has been identified 
that confers tolerance of submergence for about 2 weeks. 
Within the sequenced Sub1 locus three putative 
ethylene-responsive transcription factor (ERF) genes were 
identified and designated SUB1A,SUB1B, and SUB1C. 
Among these three ERFs, SUB1A is responsible for conferring 
submergence tolerance to rice [12, 13]. Using marker-assisted 
selection approachSub1-introgression lines have been 
developed and being used as tolerant rice cultivar under 
submergence affected areas in the many regions of the world 
giving comparatively better yield. Molecular maker survey of 
SUB1A and its temporal and spatial expression analyses in 
nodes and internodes has also been reported [14]. 
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