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Abstract—Present concerning facts of Dengue virus has 
proved this as a worldwide emerging threat, which 
causes Dengue fever.This is an illness not sufficiently 
covered in medical curriculum and there is no 
universally acceptable significant diagnostics, vaccines 
or treatments of Dengue fever. It has become crucial to 
develop a novel, affordable diagnostic tools, 
therapeutics and vaccines based on the available 
clinical experience Dengue complete genome. The 
promoter is one of the regions of DNA sequence where 
RNA polymerase first attaches during the initiation of 
transcription. For gene expression, the promoter acts as 
an important site. There are severe outbreaks of 
Dengue in Bangladesh and clearly there is a lack of 
sufficient anti-viral drug and vaccine against this virus. 
In this research,we have analyzed of all verified Dengue 
genome sequences of Bangladesh, available in National 
Center of Biotechnology Information (NCBI), USA and 
other authenticdatabases, to look for potential 
promoters for vaccine and therapeutic applications. 
Keywords-Dengue fever, dengue virus (DenV), 
promoter, bioinformatics, NCBI, Bangladesh 
 

I. INTRODUCTION 
Recently the incidence of dengue has dramatically grown 
around the world [1].  The World Health organization 
estimates that about 100 million new infections occur 
annually more than 100 endemic countries and around 
5,00,000 peoples are hospitalized with dengue 
hemorrhagic fever of which many of the infected are  
children [1-3].   
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Dengue is an arthropod-born viral disease.  Aedes aegypti 
female mosquitoes are mainly responsible for transmission 
of dengue virus [1].  It is a member of Flaviviridae family 
and genus flavivirus with enveloped by lipoprotein and 
contains single-stranded positive sense RNA virus with 
four different serotypes, where all four serotypes are 
responsible for dengue [2, 4]. The dengue genome is 
consisting of about 11,000 bases of positive-sense single 
stranded RNA (ssRNA) packed by 40-60 nm virion which 
comprising with spherical nucleoside core covered by an 
icosahedral envelope.  DenV has three structural 
proteins (capsid protein C, membrane protein M, envelope 
protein E) and seven nonstructural proteins (NS1, NS2a, 
NS2b, NS3, NS4a, NS4b, NS5).  Nonstructural proteins 
NS3 and NS2B are responsible for auto-processing of the 
virus, mediation of viral genome replication, and virus 
packaging [5]. Classically dengue caused by fever, 
headache, myalgia, arthralgia, eye pain, rash but in severe 
cases dengue virus manifests as defects in plasma leakage 
and hemostasis which characterized by widely recognized 
dengue hemorrhagic fever [4].  Currentlyespecially in 
developing countries, dengue virus (DenV) causes dengue 
fever. Thus, in this research, we have identified the 
putative promoters of Dengue complete genome of 
Bangladesh, a developing country in South-east Asia, 
using existing and customized Bioinformatics tools for 
vaccine and therapeutic applications. 
 

II. METHODOLOGY 
A. Retrieval of complete Dengue virus genome 
sequences 
The retrieval of complete DENV nucleotide sequences 
were obtained from the databases of National Centre for 
Biotechnology Information (NCBI).  
 

B. Putative Promoter determination based on 
transcription start site 
The putative promoters in the Dengue virus complete 
genome of DENV species were identified using the 
PROMOTER SCAN (PSCan) version 1.7 suite of 
programs. The complete genome sequences of 
Dengue virus type 3 isolate PhMH-J1-
97, complete genome, 10,707 bp linear RNA, 
Accession: AY496879.2, GI: 89242735 was the only 
complete genome that was showing the putative promoter 
using the PSCan program[6].  
 

C. Analysis of complete DENV genomes G - C content 
The Dengue virus type 3 isolate PhMH-J1-97, complete 
genome-size of DENV species was analyzed in FASTA 
format which were extracted from Genbank database. The 
GC content was compared and the complete Dengue virus 
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type 3 isolate PhMH-J1-97, complete genome was 
analyzed. 

 
Fig 1: Flowchart of prediction of putative promoter on 

Dengue virus complete genome. 
 

II. RESULTS AND DISCUSSIONS 
Using the search “Dengue complete genome Bangladesh” 
at NCBI databases, we have found nine complete Dengue 
genome nucleotide sequences (Table 1). The putative 
promoters in the Dengue virus complete genome were 
identified using the PROMOTER SCAN (PSCan) program 
[7]. The complete genome sequences ofDengue virus type 
3 isolate PhMH-J1-97, complete genome, 10,707 bp linear 
RNA, Accession: AY496879.2, GI: 89242735 was the 
only complete genome that was showing the putative 
promoter.  
 

Table 1: Nine complete Dengue genome nucleotide 
sequences 

Dengue virus 
type 3 

complete genome 

Accession GI 10,707 
bp 

linear 
RNA 

Isolate mutant 
BDH02-01 

DQ401689.1 
 

89274855 
 

 
 
 
 
 
 

No 
promot

er 
found 

Isolate mutant 
BDH02-03 

DQ401691.1 
 

89274859 
 

Isolate mutant 
BDH02-04  

DQ401692.1 
 

89274861 

Isolate mutant 
BDH02-07 

DQ401693.1 
 

89274863 
 

Isolate BDH02-1  AY496871.2 
 

89242727 
 

Isolate BDH02-4  AY496874.2 
 

89242731 
 

Isolate BDH02-7  AY496877.2 
 

89242733 
 

Isolate BDH02-3 AY496873.2 
 

89242729 
 

Isolate PhMH-J1-
97  

AY496879.2 
 

89242735 Promote
r 

 

III. ANALYSIS OF G-C CONTENT 
The GC base pairs are more stable than AU base pairs, due 
to having three hydrogen bonds and AU on the contrary 
have two. This makes high GC-content RNA structures 
more tolerant to high temperatures. The genomic 

comparisons of Dengue virus type 3 isolate PhMH-J1-97, 
complete genome G-C % of the 46.9 % [7]. 
 

Table 2: Genomic comparisons of Dengue virus type 3 
Total count, all bases in 

Dengue virus type 3 isolate PhMH-
J1-97, complete genome 

10707 % G ~ C 
content 

Adenine (A) count: 3441  
Thymine (T) count: 2244 
Guanine (G) count: 2772 46.9 

 
Cytosine (C) count: 2250 

 
 

Fig 2: Analysis of G-C content dengue virus type 3 isolate 
PhMH-J1-97, complete genome. 

 

IV. PREDICTION OF PUTATIVE PROMOTER ON 
DENGUE VIRAL GENOME 

Analysis of dengue virus isolates Dengue virus type 3 
isolate PhMH-J1-97, 10,707 bp linear RNA, 
Accession: AY496879.2, GI: 89242735complete genome 
using Proscan, Version 1.7[7]. The promoter region 
predicted on forward strand in 1042 to 1292 using the 
promoter Score: 138.54 (Promoter Cutoff = 53.000000). 
Thus, the significant signals of Dengue virus type 3 isolate 
PhMH-J1-97, complete genome, positive strand are 
depicted. 

Table 3(a): Complete genome positive strand 

Name TFD #  Strand Location Weight 
E4F1 S01249 + 1134 3.764000 

APRT-
CHO_US 

S00215 + 1155 1.860000 

AP-2 S01936 + 1156 1.108000 
EIIF S00659 + 1281 50.000000 

 

Table 3(b): Complete genome positive strand 

TFD 
Site ID 

Factor(s) Site System Sequence 

S01249 E4F1 E4F1 CS MAMM ACGTMAC 
S00215 Unknown APRT-CHO 

US 
MAMM GCCCCACC 

S01936 AP-2 AP-2 CS6 MAMM CCCMNSSS 
S00659 EIIF EIIF-EIIaE1 MAMM GCGCGAAA 
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Fig 3: Schematic representation of prediction of putative 

promoter on Dengue viral genome positive strand [Dengue 
virus type 3 isolate PhMH-J1-97, complete genome]. 

The significant signals of Dengue virus type 3 isolate 
PhMH-J1-97, complete genome negative strand are as 
follows: 

Table 5(a): Complete genome negative strand 

Name TFD #  
Strand 

Location Weight 

myosin-specific S00608 - 1098 1.115000 
EivF S00399 - 1140 3.227000 

EivF/CREB S00104 - 1140 1.564000 
PuF S02016 - 1163 1.391000 

JCV_repeated_seq S01193 - 1163 1.658000 
AP-2 S01936 - 1239 1.091000 
E2F S00147 - 1288 50.000000 

element_II_rs-4 S01507 - 1288 25.816999 
 

Table 5(b): Complete genome negative strand 
TFD 

Site ID 
Factor(s) Site System Sequence 

S00608 Myosin-
specific 

a-actin US AVIAN/ 
MAMM 

GTCGCC 

S00399 EivF EivF CS MAMM GTKACGT 
S00104 EivF/CREB EivF/CRE 

CS 
MAMM GTKACGW 

S02016 PuF PuF RS MAMM GGGTGGG 
S01193 unknown JCV 

repeated 
sequence 

MAMM GGGNGGRR 

S01936 AP-2 AP-2 CS6 MAMM CCCMNSSS 
S00147 E2F E2F CS.1 MAMM TTTCGCGC 
S01507 Unknown element II 

rs-4 
MAMM TTTCGCG 

 

 
Fig 4: Schematic representation of prediction of putative 

promoter on Dengue viral genome, negative strand 
[Dengue virus type 3 isolate PhMH-J1-97, complete 

genome]. 

 
The significant signals of Dengue virus type 3 isolate 
PhMH-J1-97, complete genome positive and negative 
strands are described with their associated functions.  
Myosin specific genes encode for a family of protein called 
myosins [8]. Myosin is a hexameric protein that composed 
of two pairs of non-identical light chains and a pair of 
myosin heavy chains (MYH). The genes that code for 
myosin are member of MYH family. It has contractile 
properties. Chemical energy is converted into mechanical 
energy through the hydrolysis of adenosine tri phosphate 
(ATP) [9]. It causes motility by binding with another 
protein named “actin” as like as lock and key [8-9]. Almost 
all eukaryotic cells comprise myosin isoforms. Certain 
isoforms perform specialized functions in specific cell 
types, while other isoforms are universal [8]. These genes 
encode a protein with a myosin head like domain and an 
IQ domain [10]. The other genes that translate myosin are 
MYH3, MYO5A, MYO5B, MYO7A MYH6, MYH7, 
MYH9, MYH11 [11].  

E4F1 (E4F Transcription Factor 1) is a protein 
coding gene. P53 is a related pathway of this gene. Gene 
Ontology (GO) represents that this gene involves in 
nucleic acid binding and ligase activity [12]. E4F1 gene 
uniquely expresses zinc finger protein. Zinc finger is a tiny 
protein. In order to stabilize the fold, this protein is 
coupled with one or more zinc ions (Zn2+) [12-14]. DNA 
binding activity is regulated by the action of E1A. E1A 
induces phosphorylation and regulates the 50-kDa amino-
terminal created by proteolytic cleavage. In the absence of 
E1A, full length gene transcription by the E4 promoter is 
blocked where the 50-kDa product performs as a 
transcriptional activator [12]. 

An early gene iv factor (EivF) binds to an element 
that involves in cAMP induction and EIa-dependent 
activation during transcription. Using a functional 
transcription assay, the factor EivF was purified fromHeLa 
cells and measured 72,000 to 65,000 dalton. 
Transcriptionally active and purified EivF also binds with 
DNA sequence promoter and shows responsiveness to 
cAMP [15].Transcription factor cAMP response element 
binding protein (CREB) has ability to bind with certain 
DNA sequences called cyclic adenosine mono phosphate 
response elements (cAMP-RE) and regulate gene 
expression [16-17]. In 1987, CREB was narrated as a 
transcription factor that was cAMP responsive and 
controlled the somatostatin gene [18]. CREB is intimately 
related in structure and function with ATF-1 (acting 
transcription factor-1) and CREM (cAMP response 
element modulator) proteins. CREB are evolved with 
many animals as well as human [19]. This protein has a 
role in long term memory establishment and neuronal 
plasticity in the brain that seems to be effective in 
developing spatial memory [19].  

Adenine phosphoribosyl transferase (APRT) 
locus arises spontaneously at high frequencies in CHO 
(Chinese hamster Ovary) cells. The functional APRT gene 
is identified on Z7 chromosome and Z4 APRT allele is 
missed or deactivated [20]. APRT gene acts like 
microRNA (miRNA) and stands for limiting the 
transcription process of RNA [21-23]. Activating enhancer 
binding protein 2 alpha (AP-2 alpha) is a transcription 
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factor that is also known as TFAP2A. This protein is 
encoded in humans by the TFAP2A gene [24]. The protein 
performs as a transcription factor that attaches with the 
DNA at a specific sequence and initiates transcription 
cascades. Its attaching spot is GC-rich cis-regulatory 
gene regions of some cells and virus [25]. 

The founding member of PuF protein family is 
Pumilio protein which attaches with RNA. It consists of 
eight repeated PuF domains that plays significant role in 
post-embryogenesis and embryogenesis period of 
eukaryotes [26]. This protein is also present in other 
species. Distinct features and numbers of the PuF domains 
in each species play certain roles in each species [26]. PuF 
proteins attach with the 3' un-translated region (3'UTR) of 
specific mRNAs and block the translation process. This 
results in unequal cell division and thereby modulating cell 
fate specification [27-28].JCV repeated sequence promoter 
may influences early viral gene expression got from the 
cells of human brain tissue. Cellular transcription factors 
and non-coding viral regulatory domain restricts JCV gene 
expression [29]. 

Cell specific tropism has been identified in JCV 
for the large tumor antigen (T antigen) that is encoded by 
the transcription of early viral gene [30]. The mechanism 
by which nuclear oncogene EIA activates transcription of 
several viral and host promoters is a significant matter in 
the conduction of eukaryotic gene expression and virus 
host cell interactions. Identification of similar host 
transcription factors and cis acting portion of the promoters 
that target for EIA action is important for the EIA-
mediated control of coordinately regulated genes. Strong 
transactivation of the EII early promoter by several EIA 
sensitive portions suggests that the EII early promoter is 
stringently regulated in virus-infected cells [31].E2F is a 
group of genes. In higher eukaryotes, E2F encode a family 
of proteins that function as transcription factors. Among all 
the genes, three are activators and six are suppressors. The 
suppressors are named as E2F3b, E2F4-8 and activators 
are named as E2F1, 2, E2F3a [32]. Small DNA tumor virus 
produces some transforming proteins which aim at the E2F 
family proteins. E2F family proteins also help in the action 
of tumor suppressor proteins and regulation of cell cycle 
[33]. E2F transcription factors are perhaps well known for 
their function in cell cycle advancement, cellular 
proliferation, DNA synthesis and transition into S phase 
[34].  

V. CONCLUSION 
In this research, for the first time ever reported, we have 
identified the putative promoters of complete dengue 
genomes using bioinformatics tools. We also analyzed and 
discussed putative promoters’ motifs of complete dengue 
genomes of Bangladesh. These results can be useful for 
species specific dengue viral diagnostics, treatment such as 
gene therapy and future vaccines against dengue virus.   
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