
ORIGINAL ARTICLE

Effect of siRNA targeting dengue virus genes on replication
of dengue virus: an in vitro experimental study

Om Prakash1 • Danish N. Khan1 • Turya Singh1 • Suruchi Shukla1 •

Shantanu Prakash1 • Jain Amita1

Received: 21 December 2020 / Accepted: 20 May 2021 / Published online: 28 August 2021

� Indian Virological Society 2021

Abstract Dengue is a notorious viral infection, which

affects a large segment of world populations in absence of

vaccines and anti-viral treatment. The current study eval-

uates role of effective siRNA in dengue virus replication.

Eight siRNA were synthesized against five different genes

(Capsid, CprM, NS1, NS3 and NS5) of all serotypes of

dengue virus. All serotype of DV were transfected with all

synthesized siRNA in vitro, using BHK-21 cell lines.

Culture fluid from test and control was tested by Real time

PCR for CT value comparison in siRNA treated cell line

(test) and untreated cell line (controls). Percent knockdown

(%KD) was calculated by DDCT methods to know the

difference in test and control CT value. It was found that

siRNA targeted against capsid gene worked best and

showed inhibition of all four DV serotypes. DV-1, DV-2,

DV-3 and DV-4 showed 93.8%, 99.3%, 87.5% and 93.8%

knock down (%KD) respectively by siRNA targeted

against capsid gene. Additionally, Si2 (target CprM gene

60-899) and Si 6 (target NS1 gene 3007-3025) were also

showing inhibition of replication. Most serotypes of DV

(with few exceptions) were not inhibited by siRNA tar-

geted against NS-1, NS-3, and NS-5 genes. Animal studies

using siRNAs are warranted to establish their therapeutic

role.
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Abbreviations

RNAi RNA interference

BHK-21 Baby hamster kidney cell

siRNA Small interfering RNA

DV Dengue virus

CPE Cytopathic effect

PBS Phosphate buffer saline

DMEM Dulbecco’s Modified Eagle Medium

Introduction

Dengue virus (DV) infection is responsible for significant

mortality and morbidity in world. Due to lack of effective

strategy, scientists are unable to find specific remedy

against it. Dengue virus is a mosquito borne, single, posi-

tive-strand RNA virus of the family Flaviviridae, genus

Flavivirus [6]. Four known serotypes (DV 1–4) of the virus

are circulating in India [8]. The viral genome is about

11,000 bases of single stranded RNA that codes for three

structural protein, capsid protein C (114 Amino acids),

membrane protein (166 Amino acids), envelope protein

(495 amino acids) and seven non-structural proteins, NS1

(352 amino acid), NS2a (218 amino acid), NS2b (130

amino acid), NS3 (619 amino acid), NS4a (127 amino

acid), NS4b (249 amino acid) and NS5 (899 amino acid). It

also includes short non-coding regions on both the 50 and 30

ends.

All over the world multiple tools are being tried to

manage dengue virus infection. RNAi (RNA interference)

is one such strategy which has shown promising results in

inhibiting other virus replication [4, 13]. RNAi is sequence

specific, effective gene silencing process that plays
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important role in defence against viruses [18]. Several

studies have been done for prevention of dengue virus

replication through RNAi [9, 25, 29]. RNAi works in cells

by either suppressing transcription or by activating a

sequence specific RNA degradation process. There are two

important components of RNAi; miRNA and siRNA.

siRNA (small interfering RNA) can be synthesized artifi-

cially, hence can be a successful tool in inhibiting viruses

in vitro. Therefore, the present study was planned to study

the effect of siRNA targeting five genes (Capsid, CprM,

NS1, NS3 and NS3) of dengue virus genome on all four

serotypes of dengue virus in vitro.

Materials and methods

siRNA design and synthesis

The nucleotide sequence of standard strains of all four

DENV serotypes were retrieved from NCBI database

(https://www.ncbi.nlm.nih.gov/genome/?term=dengue?

virus) with accession numbers; EU081255.1 (DV-1),

FJ467493.1 (DV-2), KU216209.1 (DV-3) and KT794007.1

(DV-4). Selection of best possible siRNAs against the

chosen target positions for all four DV serotypes were

carried out with the help of I-score designer. It includes

nine different siRNA designing scores of Ui-Tei, Amarz-

guioui, Hsieh‘Takasaki, s-Biopredsi‘ I-Score‘ Reynolds‘

Katoh and DSIR (https://www.med.nagoyau.ac.jp/neuro-

genetics/i_Score/i_score.html) accessed on 20.3.2017. To

design best possible siRNA, target sequences were also

screened using Gene runner, siRNA scales, I-score

designer and Reynolds’s guidelines [21]. Eight best

designed siRNA as shown in Table 1 were synthesized and

purified by HPLC (synthesized by Ambion, USA). Nega-

tive control (Cat#AM4611) siRNA was labeled with FAM

and purified for visualization after transfection (synthe-

sized by Ambion, USA).

Cell lines maintenance and virus propagation

BHK-21cells procured from the National Institute of

virology, Pune, India were cultured in 25cm2 cell culture

flasks (Corning, USA) and routinely maintained at 37 �C in

a 5% CO2 incubator (New Brunswick, USA). Freshly low

passaged BHK-21 cells were used in the experiment. Cells

were passaged in mid-exponential phase of culture at every

3–4 days at a split ratio of 1:4 after treatment with 0.25%

trypsin solution and fed with fresh 5 ml complete cell

culture medium containing minimum essential media

(DMEM) supplemented with 10% FBS, 3.8 g/L sodium

bicarbonate, 100 U/ml penicillin, and 100 lg/ml strepto-

mycin at 37 �C in 5% CO2 [20]. Standard strains of Den-

gue serotypes 1–4 were procured from ATCC (10801

University Boulevard, Manassas, Virginia, USA) in 1 ml

Cryovials (NR-86-D4, NR-82-D2, NR-80-D3 and NR-84-

D1). All four dengue serotype were propagated in BHK-21

cells. For virus propagation, BHK-21 cells were inoculated

with 200 ll viral stock of 50PFU/ ll of standard strains of

Dengue serotypes 1–4. Post inoculation flasks were incu-

bated for 2 h at 37 �C in a 5% CO2 incubator to allow virus

adsorption. Later, 5 ml of maintenance medium was added

and the flask was incubated in 5% CO2 incubator at 37 �C
and observed regularly to monitor the cytopathic effect

(CPE). Once majority of cells showed CPE, virus titration

was done by TCID50 and plaque assay [20]. Culture fluid

was harvested and store at -70 �C.

Transfection by FAM labeled siRNA

To check the adaptability of BHK-21 cell lines for trans-

fection, this experiment was done before transfection

experiments. BHK21 cells were seeded over 22 mm round

cover slips placed in wells of 6 well tissue culture plates

(Nunc, USA). Plates were incubated at 378 C in a 5% CO2

incubator to allow adherence and to reach 70–80% con-

fluence of cells at the time of transfection. 1.5 ll

Table 1 Nucleotide sequences

of designed siRNA
S.No Sequences 50-30 Target gene Position Part no Lot No

si1 UUUCUCUCGCGUUUCAGCAtt Capsid 60–401 4,390,827 AS0295E1

si2 UCAAUAUCCCUGCUGUUGGtt CprM 60–899 4,390,827 AS0295E2

si3 UCUAUCCAAUAGCCCAUGUtt NS1 2385–3440 4,390,827 AS0295E3

si4 UCCAACCUCCUCCAUAUGAtt NS3 4485–6341 4,390,827 AS0295E4

si5 AAAUGAGCCUCAUCCAUUAtt NS3 4485–6341 4,390,827 AS0295E5

Si6 UCCAAUAGCCCAUGUCAGCtt NS1 3007–3025 4,390,827 AS02EZ29

Si7 UGGAACAAACCACACUGUUtt NS3 5592–5610 4,390,827 AS02EZ30

Si8 AAUAUGACCAUCCUCCCCUtt NS5 7819–7837 4,390,827 AS02EZ31
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LipofectamineTM 3000 (Invitrogen, USA) and 2 ll FAM
labeled negative control siRNA was added in a tube and

kept at dark for 20 min to allow the siRNA-Lipofectamine

complex formation. In the meantime, cells were rinsed

thrice with serum free medium. The siRNA- Lipofectamine

complex was overlaid on cells in an even manner and was

incubated at 378C for 2 h in a CO2 incubator. After this

incubation transfection mixture was replaced with main-

tenance medium and plate was further incubated. Plate was

taken out of the incubator after the completion of prede-

termined time period (at 24 h, at 48 h and at 72 h). Cover

glass were removed from the culture wells after 24 h, 48 h

and 72 h of incubation and examined to determine the

minimum time taken for transfection. For examination

cover slips were washed thrice with 0.05 M PBS (pH 7.4).

Cells were fixed using chilled methanol. The dried cover

slips were taken out and mounted onto 1 mm clean flat

glass slides using mountant (65% glycerol in PBS) and

observed under a fluorescent microscope [34]. The suc-

cessful transfection means at least 75% cells should show

the fluorescence. Successful transfection was not achieved

till 72 h of incubation; hence, further experiments were not

terminated before 72 h.

Experimental design

Five experimental groups were designed as per the details

provided in Table 2. All experiments of transfection were

done in 24 well plates with 70–80% confluent BHK-21 cell

lines. Each experiment was repeated in triplicate. Before

the transfection experiments were setup, siRNA and

Lipofectamine 3000 transfection reagent (Invitrogen,

Thermo Fisher scientific, USA) were prepared for each

experiment. Total 5 nM of lyophilized commercially syn-

thesized siRNA was suspended in 100 ll of RNase free

water to make 50 lM Stock. Total 20 ll of 50 lM stock

was diluted with 80 ll RNase free water for preparation of

working stock. 2 ll of working siRNA, 96.5 ll DMEM

and 1.5 ll Lipofectamine 3000 transfection reagents were

used for each test and control well. Tubes with mix were

lightly vortexed and incubated for 10–15 min. before use.

100 ll mixture solution of siRNA, Lipofectamine and

DMEM was dispensed in each test and control wells con-

taining 70–80% of confluent cells as per plan shown in

Table 2. Plates were kept at 37 �C in 5% CO2 for 4 h. After

4 h of incubation, the solution was removed and plates

were washed by 1X PBS followed by addition of 250 ll of
10% DMEM. Thereafter plates were incubated for 24 h at

37 �C in 5% CO2. The plates were washed with 19 PBS

and challenged with 200 ll of each DV serotype of 50PFU/

2 ll [34]. Plates were then incubated for 2 h at 37 �C in 5%

CO2. After 2 h, all wells were washed with 19 PBS. Fresh

2% DMEM was added in all wells and incubated at 37 �C
in 5% CO2. Total 100 ll culture fluid was removed from

each well at 72 h for Real time PCR for CT value com-

parisons in siRNA treated wells (test) and untreated wells

(controls).

Quantitative Real Time PCR analysis for viral
load

RNA was extracted from culture fluid taken from test and

control wells, by Qiagen kit (Valencia, CA, USA). The

extracted RNA was subjected to real time RT-PCR. CDC

(Centers for Disease Control and Prevention, Atlanta,

Georgia, USA) approved primers and probe was used.

Amplicons sizes were 112 bp, 78 bp, 74 bp and 89 bp

respectively for D1, D2, D3 and D4 [23]. Amplification

conditions were: 45 cycle of denaturation at 95 �C for 15 s,

annealing at 55 �C for 20 s and extension at 72 �C for 20 s

using 7500 ABI real time PCR machine (Applied Biosys-

temsTM 7500 Real-Time PCR Systems). Relative mRNA

expression was calculated by using DDCT method [3].

Percent knockdown (%KD) was calculated by subtracting

Table 2 Experimental groups tested for each serotype of dengue virus and each siRNA to study the virus inhibition by si RNA

Group name Experiment condition Purpose

TT (Test group) BHK-21 cell line transfected with dengue specific

siRNA ? dengue virus ? Lipofectamine

To measure % inhibition of DV replication by siRNA

CC (Cell line

control group)

BHK-21 cell line (No virus) (No siRNA) To check cell line stability

VC (Virus positive

control group)

BHK-21 cell line infected with dengue virus (No

Lipofectamine) (No siRNA)

To ensure that virus is growing uninhibited

NC (Negative

control group)

BHK-21 cell line transfected with non- specific scrambled

siRNA ? dengue virus ? Lipofectamine

To rule out non- specific inhibition of DV replication by

any non- specific siRNA

TC (Transfection

control group)

BHK-21 cell line ? Lipofectamine (No virus) ? FAM

labeled siRNA

To ensure direct cellular uptake by BHK-21 cell line

distribution and localization of labeled siRNA
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the normalized DDCT expression from 1 (defined by the

level of expression for untreated sample) and multiplying

by 100 (%KD).

%KD (Knockdown) ¼ ð1� DDCTÞ � 100:

Statistical analysis

All values were presented as mean ± S.D. Statistical sig-

nificance was evaluated using the two-tailed Mann–Whit-

ney U-test; P\ 0.05 was considered significant.

Result and discussion

siRNA transfection

Experiment showed successful transfection of FAM

labeled siRNA in the cell line. Fluorescence was observed

at 24 h, 48 h and 72 h, with maximum FAM fluorescence

was seen at 72 h. Therefore all experiments were set up for

maximum period of up to 72 h (Fig. 1).

Inhibitory effect of siRNA on Dengue virus
replication

The details of inhibitory effect experiments are shown in

Table 3. siRNA1 (target capsid gene 60–401) showed

inhibition of all four serotype of DV replication in vitro

(87.5–99.3% knockdown). siRNA2 (target CprM gene

60–899) showed inhibition of DV-2 and DV-4 (range

93.6–98% knockdown). There was limited inhibition of

DV-1 and DV-3 replication (75% knockdown). siRNA 3

(Target NS1 gene 2385–3440) showed only 50% inhibition

with DV-1 and DV-4 and 75% knockdown with DV-2 &

DV-3. siRNA 4 (target NS3 gene 4485–6341) showed

inhibition of DV-2 and DV-4 (range 96.9–98% knock-

down). There was limited inhibition of DV-1 (75%

knockdown) and DV-3 (50% knockdown) replication.

siRNA 5 (target NS3 gene 4485–6341) showed limited

inhibition of DV-4 replication (75% knockdown). There

was no significant effect on DV-1, DV-2 and DV-3 repli-

cation (50% knockdown). siRNA 6 (target NS1 gene

3007–3025) showed inhibition of DV-1 and DV-3 (range

87–96% knockdown). There was limited inhibition of DV-

2 and DV-4 replication (75% knockdown). siRNA 7 (target

NS3 gene 5592–5610) showed limited inhibition of DV-1,

DV-3 and DV-4 replication (75% knockdown) and no

significant effect on DV-2. siRNA 8 (target NS5 gene

7819–7837) showed inhibition of DV-2 and DV-3 (87%

knockdown). DV-1 and DV-4 showed only 75% knock-

down (Table 3).

Fig. 1 BHK-21 cells transfected with FAM-labeled control siRNA at 24 h, 48 h and 72 h
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RNAi is believed to be an effective endogenous mech-

anism for host cells to defend against virus attack and has

been applied as an exogenous measure to inhibit viral

replication, such as HIV [15], influenza A virus [30], HBV

[32] and SARS-CoV [26]. DV is one of the first animal

viruses that could be efficiently inhibited by RNAi [31].

Some studies done on the siRNA against different target

genes of DV in different cell lines/animals are listed in

Table 4

In the present study, siRNA targeted against capsid gene

(60–401 position) worked best and showed inhibition of

replication all four DV serotypes (Table 3). Mature Capsid

protein is highly basic protein of 12KDa [12]. N-Terminal

region of DV capsid is involved in RNA binding and viral

particle formation [22]. One previous study showed more

than 98% inhibition of all DV serotypes using siRNA

against Capsid gene in comparison to control siRNA. This

study found that highly conserved sequence in DV capsid

gene, if inhibited, can inhibit all DV serotypes in Huh-7

cell and DV-2 in AG129 mouse model [28].

In the present study siRNA against CprM gene was

effective in inhibition only DV-2 and DV-4 serotype

replication (Table 3). CprM, also termed as precursor

membrane protein, comprises an N terminal domain, that

is, predomain (part of membrane of an immature virus)

followed by an M domain, stem region, and two

Table 3 Percent inhibition of dengue virus replication in cells transfected with gene specific siRNA

S.No SiRNA targeting gene/Position in

Genome

DV

serotype

TT(Test

group)

VC(Virus

control)

NC(Negative

control)

DCT = (TT-

VC)

% of Knockdown

(%KD)

1 Capsid gene (60–401) DV1 29.31 – 0.11 25.31 – 0.11 25.21 – 0.06 4 93.8

DV2 28.4 – 0.15 20.7 – 0.23 20.16 – 0.10 7.7 99.3

DV3 24.89 – 0.31 21.2 – 0.23 20.7 – 0.22 3.6 87.5

DV4 27.6 – 0.19 23.2 – 0.20 23.1 – 0.12 4.4 93.8

2 CprM gene (60–899) DV1 28.1 ± 0.25 25.2 ± 0.21 25.1 ± 0.19 2.7 75

DV2 27.5 – 0.16 20.7 – 0.23 20.2 – 0.10 6.8 98

DV3 29.1 ± 0.20 28.1 ± 0.17 27.9 ± 0.30 2 75

DV4 27.5 – 0.20 23.2 – 0.20 23.1 – 0.26 4.3 93.6

3 NS1 gene (2385–3440) DV1 25.0 ± 0.310 24.0 ± 0.21 24.1 ± 0.32 1 50

DV2 22.83 ± 0.24 20.7 ± 0.21 20.2 ± 0.16 2.1 75

DV3 24.4 ± 0.19 22.3 ± 0.18 22.1 ± 0.19 2.1 75

DV4 24.1 ± 0.17 23.2 ± 0.15 23.1 ± 0.18 0.9 50

4 NS3 gene (4485–6341) DV1 27.3 ± 0.18 25.3 ± 0.18 25.2 ± 0.20 2 75

DV2 26.2 – 0.15 20.7 – 0.23 20.4 – 0.15 5.5 96.9

DV3 29.1 ± 0.13 28.1 ± 0.15 27.8 ± 0.32 1 50

DV4 30.0 – 0.22 23.2 – 0.16 23.1 – 0.18 6.8 98

5 NS 3 gene (4485–6341) DV1 25.4 ± 0.2 24.3 ± 0.16 24.1 ± 0.13 1 50

DV2 21.5 ± 0.31 20.7 ± 0.23 20.5 ± 0.15 0.8 50

DV3 24.1 ± 0.20 23.2 ± 0.15 23.1 ± 0.19 0.9 50

DV4 25.7 ± 0.25 23.2 ± 0.20 23.1 ± 0.11 2.5 75

6 NS1 gene (3007–3025) DV1 24.4 – 0.17 20.6 – 0.26 20.9 – 0.29 3.8 87

DV2 26.9 ± 0.19 24.4 ± 0.2 24.8 ± 0.21 2.5 75

DV3 25.8 – 0.13 20.1 – 0.21 20.4 – 0.16 5.7 96

DV4 29.1 ± 0.20 26.2 ± 0.15 26.4 ± 0.13 2.9 75

7 NS3 gene (5592–5610) DV1 28.1 ± 0.16 25.2 ± 0.2 25.4 ± 0.15 2.9 75

DV2 29.1 ± 0.14 27.4 ± 0.16 27.3 ± 0.21 1.7 50

DV3 25.4 ± 0.31 22.8 ± 0.13 22.4 ± 0.23 2.6 75

DV4 22.4 ± 0.17 20.4 ± 0.24 20.6 ± 0.2 2 75

8 NS5 gene (7819–7837) DV1 22.4 ± 0.16 20.4 ± 0.26 20.6 ± 0.19 2 75

DV2 25.1 – 0.21 21.8 – 0.19 21.4 – 0.16 3.3 87

DV3 23.4 – 0.17 20.2 – 0.21 20.4 – 0.23 3.2 87

DV4 26.3 ± 0.13 23.4 ± 0.25 23.6 ± 0.18 2.9 75

Data in bold denotes more than 85% knockdown
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transmembrane helices [16].There is a report to demon-

strate that PrM gene of DENV-1 was successfully targeted

by four synthetic siRNAs. siRNA were transfected in C6/

36 cell line with DENV which showed reduced CPE (cy-

topathogenic effect) and increased cell survival by 2.26

fold. It also estimated reduction in viral RNA by about

97.54% in comparison to virus control group only at 7 dpi

(days post infection) [34].

In the present study, siRNA targeting NS1 gene was

effective against DV-1 and DV-3 serotype. NS1 protein

plays an important role in structural stability and secretion

of NS1 in dimeric form [27] and have a role in immune

evasiveness, viral replication, viral assembly, viral matu-

ration and release [24]. NS3 protein is responsible for

helicase and ATPase/RTPase activities, and should theo-

retically have role in DV replication [7]. To the best of our

knowledge, this is the first report on the role of siRNA

targeting NS3 gene, which was found to be effective

against DV-2 and DV-4 serotypes only.

Both 50NTR and 30NTR have also been proven to be

potential targets for siRNA technology. There are two sites

(sh-3c and sh-5b) in 50NTR region which function as

promoter for RNA synthesis. These sites with their com-

plementary sequences in 30NTR contribute interaction

between two ends of genomic RNA. With the help of

recombinant adenovirus –mediated expression of sh-5b

siRNA, DV 1–4 were inhibited in Vero cell line depicting

that 50NTR can be used as target to inhibit all four DV

serotypes [14]. NS5 possess guanylyl transferase, guanine

N7 methyltransferase and nucleoside 20O methyltransferase

activities required for 50 RNA capping. It also helps virus

in immune evasion [5, 17] and possess RNA dependent

RNA polymerase (RdRp) activity for de novo synthesis of

viral RNA [10]. In the present study siRNA targeting NS5

gene was effective against DV-1 and DV-4. In past small

interfering RNAs (FG-siRNAs) targeting conserved

sequences in the NS4B and NS5 regions of the DENV

genome are shown to inhibit DENV replication. The FG-

siRNAs were effective against DENV-1, -3, and -4, but not

DENV-2. siRNA specifically targeting the NS5 region of

the DENV-2 genome (SG-siRNA) was designed and tested

against two different DENV-2 strains, showing high levels

of inhibition in both mammalian and insect cells [33].

The role of siRNA has been studied and proved to be

effective for various viruses including West Nile virus

(WNV), Japanese Encephalitis Virus (JEV), Influenza

Virus, Human Immunodeficiency virus (HIV) etc. Jain

et al. [11] identified siRNA that can be used as a universal

therapeutic agent against anti-human Influenza virus. It

showed 73.6% and 62.1% inhibition of Influenza A/pdm

H1N1 and Influenza A/H3N2 respectively at 48 h post

infection on MDCK cell line. The siRNAs targeting M

gene have demonstrated effective inhibition of Influenza

virus replication and provides a basis for the development

of siRNA which can be used as universal anti-IAV thera-

peutic agent [11]. Studies done on the role of siRNA on

Hepatitis C virus showed that siRNA targeted against 50

untranslated region (5’UTR) of HCV genome achieved up

to 80% suppression of replication. It also showed efficient

delivery of RNAi into hepatocytes using DNA-based vec-

tors, thereby demonstrating feasibility of siRNA based

gene therapy in inhibiting HCV replication [35]. In a study

Table 4 Compiled results of previous studies showing target genes of Dengue viruses used for silencing/inhibition, cell lines used, techniques

used for studying replication inhibition

Year Cell lines/animals used in

experiments

Targeted

DENV gene

DENV serotype

tested

Method used to detect DENV infection Reference

No

2010 Human monocytes, DC and

macrophages

Envelope DENV-2 Qualitative and quantitative RT-PCR, Flow

cytometry

33

2010 C6/36 prM DENV-1 MMT assay, Real time PCR 8

2011 Huh-7 and Vero Capsid protein DENV(1–4) Immunoblots

Plaque assay

Cell viability assay

TNF measurement

18

2012 Vero, BHK-21 and S2 30UTR DENV-2 qRT-PCR 34

2012 Vero 50NTR DENV(1–4) DV NS1Ag

RT-PCR

Plaque assay

23

2013 Huh-7 and HEK2937 NS4b DENV-2 qRT-PCR, Sequencing, IFN assay Protein

purification, Northern blotting

35

2018 Vero and C6/36 NS4b or NS5 DENV (1–4) Virtual hybridization program, other tools 27
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on Chikungunya virus, the authors found a combination of

siRNAs targeted against E2 and NS1 genes to have an

additive effect leading to early and complete inhibition of

virus replication in virus infected mice when administered

72 h post infection. They suggested that RNAi may con-

stitute a novel therapeutic strategy for controlling CHIKV

infection and transmission [19]. Similarly, siRNA targeting

the NS5 gene showed significant antiviral activity against

Japanese encephalitis virus infection in both cultured cells

and mouse model [1]. siRNA activity was observed in

neurons for shorter duration (3 weeks) and RVG9R-siF-

vEJW-treated animals succumbed to intracerebrally injec-

ted WNV a month after treatment. Thus, an effective

siRNA reduced systemic exposure can be transformative

for treating acute flavivirus neuroencephalitis, particularly

in the elderly. This approach also offers better scope for

strategic clinical testing in confirmed WNV disease [2].

Self life of siRNA is too short. siRNA molecules are

only retained in 8.9% of the cells at the seventh day post

transfection. Therefore, maintaining the continuity of RNA

interference is crucial for the promotion and application of

RNAi technology. There is no effectively vaccine or

therapy for DV infection. In this scenario siRNA appears to

be an attractive treatment modality, as it is safe

chemotherapeutic agent because of its limited side effects

and its specificity for viral genomes. However, limitations

like lack of effective delivery mechanisms to reach target

cells to knock out gene of interest.

In the present study, self-designed siRNA against Cap-

sid gene effectively inhibited all serotypes of DV and

appears promising. Additionally, results for siRNA against

CprM and NS1 are also acceptable. These results provide a

basis for further development of effective siRNA against

Dengue virus.
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