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Abstract

One of the most important parameter in elongation of cotton fibre is the biosynthesis of ethylene. EIN3 and EIL1
(Ethylene Insensitive3/Ethylene Insensitive 3) are the main transcriptional factors that are specifically playing an
important role in signal transduction in cotton. Expression analysis of the EIN3/EIL1 genes involved in development of
cotton fibre investigated out through RT-qPCR. Further, STRINGTIE is a tool that is use for measuring the different
levels of expression. ClustalW method is a method that is used to determine the sequences of amino acids of EIN3/EIL1
genes by aligning by using the sequences. KEGG (Kyoto Encyclopedia of Genes and Genomes) pathways of the
EIN3/EIL1 genes is also bioinformatics tools that is functionally use for classification and characterization of genes at
functional level with using the principles of functional enrichment analysis. Biological database such as STRING is
designed for to construct the specific PPI networks of EIN3/EIL1 due to known PPIs and analysis to check interactions
among protein. Bioinformatics tool such as BLASTP use for identification of transcription factors of EIN3/EIL1genes.
Biological database such as Plant CARE is especially used to analyze the cis-elements in specific sequences of promoters
of EIN3/EIL1 that are especially involved in transcription of genes.
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mainly involved in regulating the transcription by
activating the other factors that involved in transcription
such as ethylene response factor [3].

INTRODUCTION

Ethylene has a significant role in the growth of
plants such as maintaining the elongation processes as
well as development of cotton fibre [1]. One of the most
important parameter in elongation of cotton fibre is the
biosynthesis of ethylene. Production of ethylene in
appropriate amount significantly increases the fibre
development in Gossypium hirsutum. Inositol synthase
and expansion are involved in fibre development in

EIN3 and EIL1 make strong interactions with
other hormones as well as transcriptional factors by
inducing the cellular signaling and thus regulating the
gene expression in plants [4]. EIN3 and EIL1 also
regulate the signal transduction in Arabidopsis by
regulating the expression of GCC box. EIN3 binding F-

cotton. Ethylene overall controls the gene expression of
inositol synthase and expansion. Fatty acids that are
long chain in nature also involved in elongation of
cotton fibren [2].

EIN3 and EIL1 (Ethylene
Insensitive3/Ethylene Insensitive 3) are the main
transcriptional factors that are specifically playing an
important role in signal transduction in cotton. Both
these factors are involved in regulating the signaling
responses induced by ethylene. EIN3 and EIL1 are

box proteins have a significant role in regulating the
responses induced by ethylene in Arabidopsis [5]

The structure of EIN3/EIL1 comprises mainly
two biochemical features in relation to sequence of
amino acids that maintain the functional activities of
these proteins Firstly, EIN3/EIL1 proteins contain
special sequences of special amino acids at the amino-
terminal that are highly conserved. Secondly, the
sequences of the carboxy terminal of EIN3/EIL1
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proteins are lower and less conserved as compared to
the sequences of the amino terminal [6, 7].

There are several functions of
EIN3/ElL1genes for regulation of biochemical
pathways in some plants such as Arabidopsis and
tomato. Molecular mechanism of transcription is
initiated by responses of ethylene and regulation of
transcription is crucial in Arabidopsis[8]. Biochemical
roles as well as cellular properties of genes associated
with EIN3 and EIL1 have been studied in various plants
such as rice, tobacco, tomato and Arabidopsis [9].

EIN3 plays an important role in regulation of
transcription in Arabidopsis. EIN3 also acts as a main
transcriptional regulator in response to sulphur

metabolism in Arabidopsis. EIN3/EIL1genes show a
relationship with ethylene as well as sulphur
metabolism in plants. Nicotiana tabacum EIL2 is
involved in regulation of expression of some genes in
tomato by binding with the UP9C promoter [10]. The
role of EIN3 and ElLlgenes in the development of
cotton fibre has not completely described. Molecular
regulation of EIN3 and ElL1genes at transcriptional
level in cotton remains unclear. The molecular
mechanism and biochemical process of the
development of cotton fibre in which EIN3 and
ElL1genes play a main role remains unclear. Fibre
mutants are the main useful source for describing the
molecular mechanism in the development of cotton
fibre.
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Fig-1: Molecular regulation of EIN3 and ElL1genes at transcriptional level

The aims of this review article investigated
aspects of the phylogenetic analysis for determination
of the sequences of amino acids of EIN3/EIL1 genes,
investigate the gene expression analysis of EIN3/EIL1
genes involved in development of cotton fibre through
RT-gPCR, functional information about EIN3/EIL1
genes through conducting the bioinformatics analysis
also discussed the interaction among EIN3/EIL1 genes
through constructing the specific PPl networks of
EIN3/EILL.

Molecular Analysis of EIN3/EIL1 genes

Regulation of EIN3/EIL1 levels via the control
of the protein stability by EBF1/2 is a pivotal
mechanism of EIN3/EIL1 adjustment in ethylene
signaling. Simultaneously, it can be affected by

environmental factors resulting in a modulation of
transcriptional response to ethylene. Plants germinating
in the darkness assume a light-regulated developmental
program known as skotomorphogenesis, which
phenotypically results in rapid hypocotyl elongation,
small closed chlorotic cotyledons, and apical hook
formation [8].

Plant materials such as upland cotton that
functionally growing under natural conditions and
cotton flowers according to design of the fibers of the
cotton labeled properly [11]. Cotton flowers tied
carefully before for self pollination. All cotton samples
collected according to following the instructions
following by Perkin Elmer [12]. The samples of cotton
fibre frozen carefully under liquid nitrogen. All other
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sample collection and preparation of samples carried
out under the natural conditions following the fields of
the cotton growing of the cotton [13].

Applied Biosystems-7500 RT-PCR detection
systems use for samples analysis carried out for the RT-
gPCR experimental investigation (Applied
Biosystems,USA). Specific primers designed for
EIN3/EIL1 genes that uses for the experiments
conducting through the RT-gPCR experimentation.
Three replication undergoing the taken for every sample
during the experimental investigation. Expression
analysis of the EIN3/EIL1 genes involved in
development of cotton fibre investigated out through
RT-qPCR. Further, STRINGTIE is a tool that is use for
measuring the different levels of expression [14, 15].

ClustalW method is a method that is used to
determine the sequences of amino acids of EIN3/EIL1
genes by aligning by using the sequences [14]. Then
next hylogenetic relationships carefully taken by
analysis with using the MEGA 6 software and neighbor
joining method is used with poisson correction as well
as replicate of 1000 bootstraps [16].

Bioinformatics Analysis of EIN3/EIL1 genes

Gene Ontology is the bioinformatics tool that
is use to access the functional information about
EIN3/EIL1 genes[17].KEGG(Kyoto Encyclopedia of
Genes and Genomes) pathways of the EIN3/EIL1 genes
is also bioinformatics tools that is functionally use for
classification and characterization of genes at functional
level with using the principles of functional enrichment
analysis. Functional enrichment software that is used
for classification and characterization of genes at
functional level [18].

The interactions among proteins using
bioinformatics software helpful for better understanding

However, a central, yet unanswered question is
how EIN3 recognizes and binds to a wide variety of
target DNA. Previous studies have demonstrated that
the N-terminal region of EIN3 (for instance, residues

the functions of specific genes found in plant.
Biological database such as STRING is designed for to
construct the specific PPI networks of EIN3/EIL1 due
to known PPIs and analysis to check interactions among
proteins [19].

Identification of Genes

MapChart software is also used to find out the
location of EIN3/EIL1 genes on chromosomes [20-22].
ExXPASy software is use for examine the molecular
mass, size and biochemical parameter such as
isoelectric point of EIN3/EIL1 genes [22, 23]. WoLF
PSORT software is also sue to predict the subcellular
positions of EIN3/EIL1 genes. SMART software use to
check the main domain of EIN3/EIL1 genes [24].
Biological database such as Phytozome database use for
biochemical identification of specific sequences of
EIN3/ElL1genes. Bioinformatics tool such as BLASTP
use for identification of transcription factors of
EIN3/EIL1genes [25, 26].

Gene Expression Analysis

Biological database such as Plant CARE is
especially used to analyze the cis-elements in specific
sequences of promoters of EIN3/EIL1 that are
especially involved in transcription of genes [26-28].
psRNA Target is use to analyze the gene expression of
miRNA target of the G.hirsutum EIN3/EIL1 [30].

As a highly important transcription factor, one
crucial function of EIN3 is to recognize and bind to
specific target genes. The Ecker group first showed that
EIN3/EILs family proteins regulate gene expression by
binding directly to a primary ethylene response element
recently, they further identified the repertoire of EIN3
target genes, using ChIP-Seq and mRNA-Seq during a
time course of ethylene treatment [25, 26].

Up-regulated
in ein3-1 eil1-1

251

Fig-2: Gene expression analysis of EIN3-1 EIL1 genes upregulation

used by different studies, and also its homolog in
tobacco TEIL is responsible for DNA binding [24, 30],
while the optimal DNA-binding domain (DBD) and the
core DBD of EIN3 are still unknown. In addition, EIN3
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was shown to bind specifically to the fragment of ERF1
promoter (—1213 to —1178) which has two palindromic
repeats flanking one central EIN3-binding site (EBS)
[24]; yet except for ERF1, no other EIN3 target bearing
palindromic repeat sequences has been reported. Thus,
a crystal structure of EIN3 would still be desired for the
inspection—at atomic level-of residues essential to the
function of EIN3 [30]. Consequently, such limited
knowledge regarding to the molecular mechanism of
the interaction between EIN3 and DNA targets still
significantly impede an in-depth view of transcriptional
regulation initiated by EIN3.

CONCLUSION

Ethylene response is a target for a complex
regulation, in which EIN3/EIL1 TFs play a crucial role.
Recent studies shed light on multiple layers of
complexity in tuning EIN3/EIL1 function (including
epigenetic gene silencing and modulation of EIN3/EIL1
stability and activity via PPIs) that facilitate the
“shaping” of ethylene response according to
spatiotemporal and environmental conditions. It helpful
in deigned in elucidating the role of EIN3 and
ElL1genes for better understanding the molecular
mechanism for the development of cotton fibre in future
studies. Also in explaining the interactions of EIN3 and
ElL1genes with different molecular pathways that are
involved for better development of cotton fibre
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