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Abstract

Aim: To evaluate the efficiency of 3 short hairpin RNA (shRNA) interfering with
the herpes simplex virus type 1 (HSV-1) gene coding glycoprotein D (gD) for
inhibiting the gD expression and virus replication in vitro. Methods: Vero cells
were selected for an in vitro model of infection. Three shRNA sequences (shRNA-
gD1, -gD2, and -gD3) targeting specifically the gD gene of HSV-1 were selected for
evaluating the antiviral effects. The antiviral effects of ShRNA in the cells in-
fected with HSV-1 were evaluated by cytopathic effect (CPE) observations and
plaque assays. The transcription level of viral RNA and the gD expression were
studied by RT-PCR, Western blotting, and flow cytometry. Results: With the 3
shRNA at a final concentration of 120 nmol/L, a significant inhibition of CPE in the
HSV-1-infected cells was observed. The EDy,of shRNA-gD1, gD2, and gD3 were
48.74+2.57,57.13+3.24, and 114.64+5.12 nmol/L, respectively. The gD gene decreased
significantly after viral infection in the Vero cells pretreated with shRNA compared
to the virus group. The expressions of the gD protein, determined by Western
blotting and flow cytometry, were also drastically decreased in sShRNA-transfected
cells. Conclusion: Exogenous shRNA molecules can suppress the HSV-1 gD
expression. They are inhibitors of HSV replication during infection in Vero cells.
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Introduction Herpes simplex virus type 1 (HSV-1) is a double-stranded
DNA virus that infects epithelial and neuronal cells. The en-
velope of HSV-1 contains at least 6 virus-encoded glycopro-
teins which are exposed on the virion surface. Glycoprotein D
(gD) from HSV-1 is coded by HSV gene US6. It plays a role in
membrane-related events involved in virus spread. gD is the
entry, receptor-binding protein of the virus'®. The purpose of
this study was to determine whether a short hairpin RNA
(shRNA) could suppress the expression of the US6 gene dur-
ing infection. In the study, we screened 3 shRNA and iden-
tified the most efficient one for the HSV-1 mRNA target S gene.

RNA-mediated gene suppression was first described for
plants as a defense mechanism against viruses and tran-
sposons'!. Subsequently, this mechanism was also de-
scribed in organisms ranging from yeast to mammals. RNA
interference (RNAi) has now opened new avenues in the
fields of virology, cancer research, and drug design™. The
mechanism of RNA-inducible gene silencing is activated by
a double-stranded RNA molecule (21-25 bp in length) corre-
sponding to the sequence of the target gene to be silenced™.
For therapeutic application against viral diseases, the small

interfering RNA must be able to enter infected cells efficiently
and inhibit an ongoing virus infection®. In mammals, RNA-
mediated gene silencing has not yet been demonstrated to
play an active endogenous role in antiviral defense. However,
the components of this ancient system have been retained
and have contributed to multiple aspects of genome regulation.

©2008 CPS and SIMM

Materials and methods

Cells and viruses The African green monkey kidney cell
line (Vero, strain 186) was obtained from Wuhan University
Cell Storage Center (Wuhan, China). Cells were grown in
Dulbecco’s modified Eagle’s medium (DMEM; Sigma, St
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Louis, MO, USA) supplemented with 10% neonatal calf se-
rum and 100 pg/mL penicillin and streptomycin in a humidi-
fied 5% CO, incubator at 37 °C. The test medium used for
experiments contained only 2% serum. Working stocks of
HSV-1 (strain KOS) were propagated at 0.01 plaque-forming
units per cell using Vero cells as the host, and prepared us-
ing standard procedures.

Generation of ShRNA Three shRNA sequences were
screened in order to identify the best sequence for silencing
an HSV-1 gene target. The KOS strain gD coding sequence
targeted by shRNA was identical to the published GenBank
strain 17 HSV-1 sequence (NC 001806) and was found to be
HSV specific by GenBank BLAST analysis. Targeting se-
quences were compared against the GenBank database to
exclude sequences that may affect cellular genes. The target
gene is shown in Table 1. shRNA was transcribed using the
MessageMuter™ shRNA production kit (Epicentre,
Madison, Wisconsin, USA) according to the manufacturer’s
recommendations. Oligonucleotides that contained the T7
RNA polymerase promoter were annealed to a 60 mer
oligonucleotide, which contained an antisense T7 RNA poly-
merase promoter sequence, 21 nucleotides corresponding
to the target sequence (Table 1), an 8 nucleotide loop region,
21 nucleotides complementary to the target sequence, and 2
adenine residues (5’AA [sense 21] AACCAGAAGA
[antisense 21] TATAGTGA). The ends of the annealed du-
plex were filled in using the Exo-Minus Klenow DNA poly-
merase (Epicentre, Madison, Wisconsin, USA) and dNTP to
generate a linear double-stranded DNA that served as a T7
in vitro transcription template. sShRNA was transcribed from
the DNA template in a rapid, high-yield in vitro transcription
reaction. The transcribed RNA spontaneously formed a hair-
pin structure (shRNA) in the solution™. Following clean up,
shRNA was transfected into cultured cells.

Plaque assays The infectious titres of HSV-1 were deter-
mined by plaque assays. The Vero cells were grown in a 24-
well tray to 80%—90% confluence and then transfected with
specific or control shRNA (30-180 nmol/L) by Lipofectin
complex (RNAiFect transfection reagent; Qiagen, Valencia,
CA, USA). After 24 h, the cells were infected with HSV-1 at

Table 1. Sequences and locations of shRNAs.

a multiplicity of infection (MOI) of 10, Cells were overlaid
with2 mL of a 1:1 mixture of 1% methylcellulose and 2xDMEM
to allow only a cell-to-cell spread of virus. The cells were
fixed and stained overnight with a solution of 0.4% crystal
violet in a mixture of formalin (3%, v/v) and ethanol (1.67%, v/v)
in water, and the numbers of plaques were counted at 2 d
postinfection. Overlapping plaques and plaques at the edge
of the well were counted as a single plaque for the purpose
of deriving the number of plaques per well®.

Western blotting analysis The expression of gD was
detected by Western blotting at 24 and 48 h postinfection”,
Briefly, the cells were washed twice with ice-cold phos-
phate-buffered saline (PBS) and lysed in 200 pL of lysis buffer
per well in a 6-well plate. The procedure was carried out on
ice for 15 min and the supernatants were collected by cen-
trifugation at 12 000xg for 5 min at4 °C. The protein concen-
tration was measured by ultraviolet spectrophotometer
(Biochrom, Cambridge, UK). Subsequently, 10 ug of total
protein from each sample was loaded on 10% SDS—-PAGE.
For the Western blotting analysis, gels were electroblotted
to a nitrocellulose membrane, which was soaked for 1 h and
incubated for 1 h at room temperature in the presence of a
goat anti-gD polyclonal antibody (Chemicon, CA, USA;
1:1000dilution). The B-Actin gene (mouse anti-f-Actin mono-
clonal antibody; Santa Cruz Biotechnology, Santa Cruz, CA,
USA; 1:5000 dilution) was used as the internal control. After
incubation, the membrane was washed 3 times, and rabbit
antigoat conjugated with horseradish peroxidase immunoglo-
bulin G (IgG; Chemicon, CA, USA; 1:10000 dilution) was added,
followed by incubation for an additional 1 h. Antibody—anti-
gen complexes were visualized using the EzZWay DAB West-
ern blot kit (Koma Biotechnology, Gangseo-gu, Seoul, KORE).

Flow cytometry assay The viral antigen expression in
HSV-1-infected cells was analyzed by flow cytometry at 24
and 48 h post infection. The anti-HSV-1 gD monoclonal an-
tibodyand goat antimouse IgG—fluorescein isothiocyannate
(FITC) (Sigma—Aldrich, St Louis, MO, USA) were used in
the assay"". Vero cells were grown in 6-well plates and
treated as described earlier for the in vitro plaque assays. At
the end of experiment, the overlay was removed and the cells

Target sequence

Positions

shRNA-gD1 5'-GGAACTACTATGACAGCTTCA-3'
shRNA-gD2 5-GGACGGAGATTACACAGTTTA-3'
shRNA-gD3 5’-GGAATTGTGTACTGGATGCGC-3’

shCRK(negative control)

5-AATCGGGCAGTTGTTTGAGAT-3'

138938 to 138959 of HSV-1 complete genome
139052 to 139073 of HSV-1 complete genome
139534 to 139555 of HSV-1 complete genome
1023 to 1043 of Leishmania CRK1
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were washed with PBS. They were then dissociated from the
plate and followed by 500 puL of 1 mmol/L EDTA-PBS per
well for 5 min at 37 °C. The dissociated cells were fixed with
2% paraformaldehyde (Fisher Scientific, Fairlawn, NJ, USA)
at 4 °C for 30 min, then washed in PBS twice, centrifuged at
1000xg for 5 min, and incubated with 50 uL primary antibody
at 37 °C for 1 h. In total, 50 pUL of the secondary antibody was
added. After incubation for 1 h at 37 °C, the single cell sus-
pension was obtained and analyzed on a FACScan flow cy-
tometer (Beckman Coulter, Fullerton, CA, USA).

Semiquantitative RT-PCR Todetermineif specific hRNA
has a direct effect on inhibiting HSV-1 replication, the level of
viral RNA transcripts in the cells was quantified by
semiquantitative RT-PCR. Vero cells were grown in 24-well
plates. In total, 120 nmol/L shRNA was added prior to virus
infection. Every 4 wells were treated by 1 kind of shRNA.
HSV-1-infected samples were collected at 12 and 24 h
postinfection. The total RNA of Vero cells was extracted by
Trizol reagent (Gibco, Grand Island, NY, USA) and quantified
by spectrophotometry. The RNA was quantified from 500 ng
of total RNA and reverse transcribed to cDNA with random
primers (Promega, Madison, WI, USA) using M-MLV reverse
transcriptase (Promega, USA) at42 °C for 45 min. HSV-1 mRNA
levels were measured by semiquantitative PCR. The PCR pro-
gram consisted of an initial 5 min of denaturation at 95 °C and
28 cycles of 30 s at 95 °C, 45 s at 55 °C, and 45 s at 72 °C. B-
Actin was amplified simultaneously as the internal control.
The sequence of the primers and probes were as follows: HSV-
1gD,5’-ATCACGGTAGCCCGGCCGTGACA-3’ (sense), 5’-
CATACCGGAACGCACCACACAA-3’ (antisense), allowing
amplification of a 220 bp product!?, and B-Actin, 5’-
TCATCACTATTGGCAACG AGC-3’ (sense), 5°-
AACAGCCCGCCTAGAAGCAC-3’ (antisense), generating
a product of 399 bp. The PCR products were then separated
on a 2% agarose gel containing ethidium bromide. Gels were
viewed and photographed under UV illumination using the
Fluor-SR multi imager (Amersham Pharmacia Biotech,
Uppsala, SE, Sweden). The bands were measured by densi-
tometric analysis. The proportion of the gD gene to the -
Actin gene in densitometries were counted. All reactions
were carried out in triplicate.

Statistical analysis All statistical analyses were per-
formed using SPSS13.0 software (SPSS, Chicago, IL, USA).
Data were expressed as mean+SD for all experiments. One-
way ANOVA was used to assess statistical significance be-
tween means. P<0.05 was considered statistically significant.

Results
Cytopathic effect inhibited by shRNA in HSV-1-infected

Vero cells The efficacy of shRNA in inhibiting HSV-1 repli-
cation was first evaluated by transfecting the Vero cells with
shRNA-gD1, -gD2, and -gD3 at a final concentration of 30—
180 nmol/L. At 24 h post-transfection, the Vero cells were
infected with HSV-1 at an MOI of 10. The cytopathic effect
(CPE) in infected cells was observed up to 72 h post-infec-
tion (hpi). No CPE was seen in the cells treated with 180
nmol/L shRNA-gD1, -gD2, and -gD3 at 48 h postinfection.
Silencing results were obtained from the cells treated with
120 nmol/L shRNA. The significant inhibition of CPE was
observed at a dose as low as 30 nmol/L of shRNA-gD1 and
-gD2. Corresponding to Leishmania CRKI1, a proteinkinase
was chosen as a negative control. There was no protective
effect on the Vero cells treated with shCRK. This indicated
that shRNA targeted in the US6 region of HSV-1 genome
was able to inhibit the CPE in HSV-1-infected cells (Figure 1).

Infectious titer of HSV-1 in shRNA-transfected cells
The Vero cells transfected with sShRNA-gD1 resulted in the
replicative inhibition of HSV-1 by 34.2%+4.3%, 67.1%+5.6%,
78.1%=4.7%, and 95.5%=+5.4% (P<0.05 vs shCRK) at concen-
trations of 30, 60, 120, and 180 nmol/L, respectively (Figure
2). Similar dose-dependent effects were observed when the
Vero cells were treated with 30, 60, 120, and 180 nmol/L
shRNA-gD2 (39.7%+4.2%,42.5%+3.6%, 86.3%+5.3%, and
97.3%+2.6%, P<0.05 vs shCRK) and -gD3 (23.5%%+
2.1%,34.6%+3.2%, 57.3%+3.7%, and 65.5%=+4.9%, P<0.05 vs
shCRK). The cells treated with shCRK showed no inhibi-
tory effect on virus replication (P>0.05 vs virus group). The
drug concentrations inhibiting 50 % and 95% plaque forma-
tion were determined by SPSS13.0 (Table 2).

RNA transcripts of HSV-1 in shRNA-transfected
cells shRNA was designed to specifically target the HSV-
1 US6 gene. Stringent selection of the target region was
carried out to ensure effective gene silencing. Vero cells
were transfected with 120 nmol/L shRNA-gD1, -gD2, and
-gD3, respectively. The data showed that the cells trans-
fected with the 3 shRNA resulted in the inhibition of viral
RNA transcription at 12 hpi by 97.42%=+2.83%, 96.57 %+
4.35%, and 85.14%+6.06% (P<0.05 vs virus group),
respectively. When the cells were treated with shRNA at 24
hpi, the efficiencies of gD gene inhibition were
86.62%=+4.31%, 85.63%+5.56%, and 45.75%+4.55%
(P<0.05 vs virus group), respectively (Figure 3). The cells
treated with control shCRK showed no effect on the inhibi-
tion of viral RNA transcription.

Expression of viral gD in shRNA-transfected cells The
expression levels of the gD protein were determined by West-
ern blotting analysis and flow cytometry. A drastic decrease
in the amount of gD in shRNA-transfected cells was ob-
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Figure 1. Inhibition of CPE in HSV-1-infected Vero cells by shRNA-gD1. The Vero cells were first transfected with shRNA and then infected
with HSV-1 at an MOI of 10. The morphological changes of the Vero cells were observed at 48 hpi under the light microscope at 20x
magnification. (A) HSV-1-infected cells treated with 180 nmol/L of shRNA-gD1; (B) HSV-1-infected cells treated with 120 nmol/L of shRNA-
gD1; (C) HSV-1-infected cells treated with 30 nmol/L of shRNA-gD1; (D) HSV-1-infected cells treated with 30 nmol/L shCRK; (E) HSV-1

infected cells; (F) normal cells.

2 shRNA-gD1
=31 shRNA-gD2
= shRNA-gD3

ittt shCRK

Percentage of viral inhibition (%)

Dose/nmol-L™!

Figure 2. Plaque assay at 48 h post-infection. The Vero cells were
transfected with 30 nmol/L, 60 nmol/L, 120 nmol/L and 180 nmol/L of
shRNA-gD1, -gD2, -gD3, and shCRK followed by infection with HSV-1
at an MOI of 10. At 48 hours post-infection, viral titres were determined
by plaque assay. The data shown represent the mean+SD from four
independent experiments. *P>0.05, vP<0.05, °P<0.01 vs viral control.

Table 2. Anti-HSV activities of shRNAs.

served when compared to non-shRNA-transfected cells at
24 hpi (Figure 4). The results of flow cytometry also showed
that the expression of gD was significantly reduced in
shRNA-treated cells (Figure 5). The reductive rates of the
expression of gD in Vero cells transfected with 120 nmol/L
shRNA-gD1, -gD2, and -gD3 were 77.8%=+3.22%, 76.2%+
4.87%, and 69.7%=+3.85% (P<0.05 vs shCRK) at 24 hpi,
respectively. At 48 hpi, the efficiencies of gD gene inhibi-
tion were 63.3%+3.33%, 55.8%+4.5%, and 54.8%+4.45%
(P<0.05 vs shCRK), respectively.

Combination of ShRNA-gD1 and -gD2 on the inhibition
of the gD expression It has been reported that enhanced
antiviral effects of combinations of small interfering RNA
(siRNA) have been observed in HIV infection™. To evalu-

shRNA shRNA-gD1 shRNA-gD2 shRNA-gD3
ED;,(nmol/L) 48.74+2.57 57.13+3.24 114.64+5.12
EDgs(nmol/L) 211.7+6.45 228.16+7.13 302.3+10.6

EDy, (drug concentrations inhibiting 50% plaque formation) was the concentrations that inhibited 50% of virus multiplication.
ED,s (drug concentrations inhibiting 95% plaque formation) was the concentrations that inhibited 95% of virus multiplication.
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Figure 3. RT-PCR analysis for HSV-1 gD gene expression after treated with shRNAs. Semiquantitative RT-PCR was performed to measure
the mRNA levels at 12 h and 24 h post-infection after treating with 120 nmol/L shRNA-gD1, -gD2, and -gD3. Total RNA was extracted and
500 ng mRNA were reversed transcribed as previously described. Ten percent of cDNA was amplified using PCR. Gels were observed and
photographed under UV light illumination. The bands were measured by densitometric analysis. Proportion of gD gene to $-Actin gene in
densitometries were counted. All experiments with subsequent RNA extraction and PCR analyses were repeated three times with similar results.

Results show 1 experiment of 3. ®P<0.05, °P<0.01 vs viral control.

ate whether cotransfection with 2 specific shRNA targeting
different regions of the US6 genome could improve the anti-
viral effect in this study, a combined final concentration of
120 nmol/L shRNA-gD1 and -gD2 was cotransfected into
the Vero cells, followed by infection with HSV-1 as described
previously. The inhibitive efficacy of virus replication was
measured by plaque assay. The results showed that a simi-
lar inhibitory efficacy on HSV-1 replication was observed as
compared with shRNA individually used. This suggests that
there was no enhanced antiviral effect when shRNA-gD1
and -gD2 were cotransfected.

Discussion

RNAI technology holds great promise in biological and
medical fields. The potential of siRNA remains to be estab-

lished in the area of gene therapy. At the present time, RNAi
has been shown to interfere with the replication of a number
of different viruses, including HIV!"*'"¥, Coxsackie virus'”,
HSV!"!, hepatitis B virus''”, and influenza virus"”. This find-
ing is particularly relevant to infectious disease as it is be-
lieved that endogenous RNA interference mechanisms
evolved, at least in part, in protecting cells against infec-
tious pathogens. As shRNA-mediated inhibition of virus
replication is independent of antigenic variation, immune
modulation, and interferon-mediated interference, it has po-
tential application in the therapy and prophylaxis of virus
diseases. For therapy, efficiently delivering and expressing
siRNA in target cells is necessary.

The inhibition of HSV infection by siRNA has been re-
cently reported!'®, The research focused on genes, such as
VP16 and the DNA polymerase genes of HSV-1. The pro-
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Figure 4. Western blotting analysis of intracellular glycoprotein D expression. shRNA-transfected and infected cells showed drastic decreases
in gD at both 24 and 48 h post-infection (p.i) after treatment with 120 nmol/L shRNA-gD1, shRNA-gD2, and shRNA-gD3. Protein was
detected by SDS-PAGE and immunoblotted with the cell lysate as previously described. B-Actin was used as a control to ensure equal amount
of proteins loaded. A representative blot of 3 independent experiments is shown. *P>0.05,°P<0.05, °P<0.01 vs virus group.

teins coded by these genes were key enzymes in the replica-
tion of herpes viruses. In this research, we chose the US6
gene as the targeting gene. During an infectious cycle, HSV-
1 may synthesize more than 70 proteins, which include at
least 11 membrane-associated glycosylated proteins®. The
envelope of HSV-1 contains at least 6 virus-encoded
glycoproteins. It has been shown that soluble forms of gD
can interact with molecules at the cell surface and interfere
with the infection process®”. HSV-1 entry is composed of
several distinct steps™'. After the initial binding event, vi-
rus attachment becomes more stable as gD, and possibly
other virus glycoproteins, bind to their cell surface receptor
()1, Binding of gD to its entry receptor appears to play
2 roles, the first of which is in securing the attachment event,
and the second is in facilitating or initiating penetration of
the virus into the cell. Because gD plays such an important
role in viral entry, we used it as the target to investigate the
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effect of RNAI on the inhibition of HSV-1 replication.

If shRNA can inhibit the gD expression, the inhibition of
virus penetration is a likely possibility. It was reported that
antibodies to gD can alter plaque size and inhibit the forma-
tion of polykaryocytes by syncytium-forming mutants* !,
so we chose to research CPE and use plaque assays to ana-
lyze the effects of shRNA in the present study. The efficacy
of shRNA was tested by observing CPE and conducting
plaque assays at 12, 24, 48, and 72 hpi in preliminary
experiments. CPE was observed in all of the groups up to
72 h postinfection. The plaque reduction assay also certifi-
cated that there was no significant difference among the
shRNA groups and virus-control group.

HSV-1 produced visible plaques on Vero cells at 48 h
postinoculation, which developed central clearing as the vi-
rus spread outward. The cells transfected with shRNA pro-
duced plaques that were characteristically smaller than the
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Figure 5. Flow cytometry analysis of intracellular glyco-
protein D expression. Flow cytometry analysis demon-
strates that ShRNA reduces cell surface gD expression. Vero

cells were transfected with 120 nmol/L shRNA-gD1, -gD2,
and -gD3 and then infected with HSV-1 at an MOI of 10. At
the 24 h and 48 h post-infection, the cells were harvested
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control because of the reduced cell-to-cell spread. Micros-
copy showed that the viral silencing effect of ShRNA was
specific for HSV-1 and did not disrupt cell morphology. The
inhibition of the CPE in Vero cells infected by HSV-1 was
observed to last up to 72 hpi. On d 4 of postinfection, no
CPE difference was observed in the cells transfected with
shRNA as compared to the control. The possible explana-
tion for the slight increase in virus production could be at-
tributed to the fact that transfection of shRNA constructs
into Vero cells was not of 100% efficiency. In order to dem-
onstrate the efficiency of sShRNA transfection in preliminary
experiments, we transfected a control, green fluorescent
protein, in Vero cells. We viewed the cells under a 1X-81
microscope (Olympus, Tokyo, Japan) at an excitation wave-
length of 480 nm at 12 h post-transfection. Semiquantitative
measurements of the percentages of fluorescent cells were
counted in each sample of 200 cells taken from 5 randomly-
selected fields. The result showed that the percentage of
fluorescent cells was 82.4%+4.5%. The efficiency of shRNA
transfection was considered the equivalent of the percent-
ages of fluorescent cells™™. Thus there were approximately
20% cells present in the population that were not transfected
with shRNA, but were infected with the virus. These in-
fected cells can produce infectious viruses, masking some
of the silencing effects of the transfected cells. Nevertheless,
these results indicate that ShRNA continues to exert its ef-
fect after 24 hpi. The Vero cells transfected with control
shRNA (shCRK) had no effect upon viral plaque size follow-

for flow cytometry. Results show 1 experiment from a total
of 3 performed.

ing infection. The result indicates that gD gene-specific
shRNA is a potent inhibitor of gD synthesis.

In order to investigate the inhibitory effectiveness of
using shRNA targeting the HSV-1 gD gene on HSV-1
replication, we used semiquantitative RT—PCR and flow
cytometry to detect the viral protein expression and the pro-
duction of infectious viral particles. The RT-PCR analysis
of shRNA-transfected cells showed diminished levels of vi-
ral RNA transcripts at 12 and 24 hpi as compared to the
control HSV-1-infected cells. To further assess the sustained
gene silencing effect of shRNA, virus replication was also
determined at 48 hpi by RT-PCR. However, there was an
increase in the number of infectious viruses from shRNA-
transfected and -infected cells (compared to 12 hpi). An
analysis of the viral protein expression also showed a sig-
nificant reduction in the viral gD protein at 24 and 48 hpi. We
also tested the gD expression at 72 h postinfection in pre-
liminary experiment. There was an increase of gD expression
observed at 72 hpi, so the effects of inhibition by shRNA
could last for at least 48 h.

The results of cotransfection suggested that there was
no enhanced antiviral effect when a combination of shRNA-
gD1 and -gD2 was used. These particular siRNA probably
could not affect the secondary structure of the targets or
open more space to other shRNA, or the amount of siRNA-
associated proteins was limited for silencing rather than tar-
get accessibility®.

HSV-1 is a human pathogen that infects up to 80% of
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individuals by adulthood worldwide and causes significant
morbidity among immuno-compromised hosts. Unfortunately,
few antiviral drugs for HSV-1 are available. The idea that
shRNA can be a therapeutic drug is now becoming accepted.
Thus the potential of shRNA would be a powerful anti-HSV
tool to fight the disease. However, the major concern is how
to deliver shRNA to target organs and to determine the length
of its effects. Side-effects of treatment are also an issue.

In conclusion, we have shown that sequence-specific
US6 shRNA could be used to interfere with viral protein
synthesis and to inhibit virus replication. Therefore, they
have great potential application for HSV-1 therapy.
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