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Abstract

Herpes simplex virus-1 (HSV-1) infection is known to cause skin blisters, keratitis as well as
deadly cases of encephalitis in some situations. Only a few therapeutic modalities are available for
this globally prevalent infection. Very recently, a small molecule BX795 was identified as an
inhibitor of HSV-1 protein synthesis in an ocular model of infection. In order to demonstrate its
broader antiviral benefits, this study was aimed at evaluating the antiviral efficacy, mode-of-action,
and toxicity of BX795 against HSV-1 infection of three human cell lines: HelLa, HEK, and HCE.
Several different assays, including cell survival analysis, imaging, plaque analysis,
Immunoblotting, and qRT-PCR, were performed. In all cases, BX795 demonstrated low toxicity at
therapeutic concentration and showed strong antiviral benefits. Quite interestingly, cell line-
dependent differences in the mechanism of antiviral action and cytokine response to infection were
seen upon BX795 treatment. Taken together, our results suggest that BX795 may exert its antiviral
benefits via cell-line specific mechanisms.
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1. Introduction

Herpes Simplex virus-1(HSV-1) is a double-stranded DNA virus that is notorious for
causing infectious blindness, orofacial blisters, and in rare cases, encephalitis (Yadavalli,
Ames et al., 2019;Koganti et al., 2019;Costa and Sato, 2019). It is among one of the most
common and equally serious human pathogens that persist for the lifetime of infected
patients (Whitley and Bernard, 2001). According to the World Health Organization, 3.7
billion people under age 50 had HSV-1 infection in 2012. The prevalence of HSV-1
increases with age, and its transmission can occur via asymptomatic individuals. After
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primary infection at a mucosal site, the virus travels retrograde to the trigeminal ganglia to
establish latency (Sun et al., 2019;Agelidis et al., 2019;Wald and Corey, 2007). Latent
virions can reactivate at any time to cause health consequences, and there is no preventive
vaccine or cure available against the virus (Noska et al., 2015; Kane and Golovkina, 2010).

Acyclovir, valacyclovir, famciclovir, ganciclovir, and trifluridine (TFT) are some of the
nucleoside analogs that have been in use for the treatment of HSV-1 symptoms for years.
These analogs inhibit viral thymidine kinase and hence halt HSV-1 DNA replication (Azher
et al., 2017;Sharma et al., 2012;Koganti et al., 2019;Jordheim et al., 2013). Although
nucleoside analogs are very useful, they do suffer from significant limitations. For example,
they are teratogenic and cannot be prescribed during pregnancy (Clive et al., 1983;Straface
etal., 2012). Acyclovir is nephrotoxic and cannot be given to patients with renal
failure(Fleischer and Johnson, 2010;Yildiz et al., 2013;Spiegal and Lau, 1986). TFT can
cause ocular toxicity after prolonged use (Maudgal et al., 1983;Udell, 1985;Jayamanne et
al., 1997). All these side effects of nucleoside analogs and 50-90% global prevalence of
HSV-1, demands the discovery of new treatment options with safer and alternative
mechanisms(Jaishankar and Shukla, 2016;Cunningham et al., 2006; Jiang et al., 2016).

Recently, we serendipitously found that an off-target effect of BX795 suppresses HSV-1
growth in human corneal epithelial cells (HCEs) and blocks the development of Kkeratitis in a
murine model of infection (Jaishankar et al., 2018). However, the study was limited to
demonstrate the antiviral efficacy of BX795 in corneal cells with a singular effective
concentration. In this study, we demonstrate the antiviral efficacy of BX795 in multiple cell
lines of human origin and show a correlation between dose response and antiviral activity.
Our results discussed below demonstrate safety, antiviral efficacy, and mechanism of action
of BX795 against HSV-1 infection of three different cell lines.

Materials and Methods

2.1. Cells, Viruses, Media

2.2.

HEK, HeLa, and Vero cells were maintained in DMEM supplemented with P/S and 10%
FBS. HCEs were passaged in MEM, also supplemented with 1% P/S and 10% FBS. The list
of reagents and their sources is given in Table 1.

MTT Assay

MTT assay was performed to assess the viability of cells in the presence of BX795. HCE,
HeLa, and HEK cells were seeded in 96 wells flat bottom plate at a density of 4x 10%/well.
Upon confluence, the cells were treated with indicated concentrations of BX795 diluted in
DMEM. At 24 hours post-incubation, 10ul of MTT reagent (5mg/ml) dissolved in fresh
DMEM was added to each well after removing culture medium and incubated for 3 hours till
purple formazan crystals started to appear. Formazan crystals were dissolved using 100ul of
acidified isopropanol (1% glacial acetic acid v/v).

The dissolved formazan crystals (80ul) were transferred to a fresh 96well plate and
absorbance was recorded at 560nm by a microplate reader (Tecan GENious Pro).
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2.3. Plaque Assay

2.4,

Plaque assay was performed to determine the total amount of infectious virus released with
and without BX795 treatment. Infectious cell pellets were suspended in 1000ul of Opti
MEM and lysed using a probe sonication system for 30 seconds at 70% amplitude.
Sonicated cells were serially diluted in Opti MEM and added to a confluent monolayer of
Vero cells in a 24 well plate. Three hours later, 5% methylcellulose laden DMEM was
overlaid on these cells and incubated at 37°C and 5% CO-, for three days. Cells were fixed in
100% methanol for 10 minutes and stained with crystal violet to determine the extent of
plaque formation. Plaques were counted, and plotted as plaque-forming units using
GraphPad.

Immunoblotting

Immunoblotting was performed to determine the action of BX795 on different cellular and
viral proteins. Cells were collected using incubation with Hank’s buffer for 10 minutes and
pelleted (800 g for 10 minutes) in a micro-centrifuge tube. Cell pellets were dissolved in
radioimmunoprecipitation assay buffer (RIPA, Sigma-Aldrich) and protease inhibitor
(100:1) for 30 minutes on ice. The mixture was centrifuged at 14,000 g at 4°C for 20
minutes, and whole-cell protein extract (supernatant) was collected. Protein samples were
denatured in p-mercaptoethanol and NUPAGE LDS Sample Buffer (Invitrogen, NPO0007)
incubating them at 80°C for 10 min. The denatured proteins were quickly centrifuged,
allowed to cool and loaded in equal amounts to 4 to 12% SDS—polyacrylamide gel, and ran
for three hours at the constant speed at 70V. The proteins were transferred to nitrocellulose
membrane from the gel using an iBlot 2 dry transfer instrument (Thermo Fisher Scientific,
USA). The nitrocellulose membrane was blocked for an hour in blocking buffer (5% nonfat
dry milk, 0.1% tween 20, and 1xTris-buffer saline) at room temperature. Membranes were
incubated with anti-GAPDH (glyceraldehyde-3-phosphate dehydrogenase) antibody, anti—
HSV-1 gD, and ICP-0 mouse monoclonal antibody overnight at 4°C. Blots were washed
using washing buffer (1X TBS, 0.1% tween 20) 3 times (10 minutes each) on the following
day and incubated at room temperature in secondary antibody at the dilution of 1: 5000 for
one hour at room temperature. Bands were visualized by the addition of Super Signal West
Pico maximum sensitivity substrate (Pierce, 34080) using Image Quant LAS 4000 imager
(GE Healthcare Life Sciences).

2.5. Quantitative Reverse Transcriptase Polymerase Chain Reaction (QRT-PCR)

To extract cellular RNA and evaluate transcripts levels in the presence of BX795, TRIzol
was used according to the manufacturer’s protocol. Extracted RNA was quantified using
NanoDrop (Thermo Fisher Scientific, USA). RNA from all the samples were equilibrated
with molecular biology grade water (Corning, USA). The RNA was reverse transcribed to
cDNA using the High-Capacity cDNA reverse transcription kit (Applied Biosystems, Foster
City, CA) using manufacturer’s protocol. Fast SYBR Green Master Mix on QuantStudio 7
Flex system (Applied Biosystems) was used to perform real-time PCR with Fast SYBR
Green Master Mix (Applied Biosystems).
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2.6. Statistical Analysis:

GraphPad vision version 6.01 for Windows (GraphPad Software, La Jolla, CA) was used to
analyze the data. The statistical significance was determined using a two-tailed t-test and
One-way ANOVA, and a p-value of <0.05 was taken as the threshold for statistical
significance.

3. Results

3.1. BX795 at therapeutic concentration is well tolerated by human cell lines.

To determine any toxic effects, we assessed viability of HCE, HEK, and HeLa cell lines
upon BX795 treatment. All cell lines were plated in 96 well plates and treated with
increasing concentrations of BX795, ranging from 1.25uM to 80uM. Based on CCsgq (cell
cytotoxicity at 50%) calculations our results suggested that the therapeutic concentration of
BX795 (10uM) does not adversely affect the viability of HCE, HEK, as well as HelLa
(Figure. 1). Even at 40puM concentration, more than 50% of cells remained viable in all three
cell lines. The 50% cytotoxic concentration of BX795 for HCE, HEK, and HelLa was found
to be, 51uM, 76.5uM, and 46.35uM respectively. (Figure. 1A, B, & C).

3.2. BX795 demonstrates broad spectrum inhibition of HSV-1 infection in human cell
lines.

We next investigated antiviral efficacy of BX795 in HCE, HEK, and HeLa cell lines. All cell
lines were seeded in 6 well plates at the density of 0.5x10%/well and allowed to grow. Upon
confluence, HSV-1 GFP reporter virus 17 GFP (0.1 MOI) was used to infect cells and
subsequently cells were treated with BX795 (10uM) at 2hpi. Similar to HCEs and HeLa,
first HEK cells were imaged using a fluorescence microscope at 24hpi and were collected
using Hank’s buffer for gRT-PCR, immunoblots, and plaque assay. Significant decrease in
GFP reporter expression of HSV-1 was seen on imaging. qRT-PCR and immunoblots
showed reduction of ICP-0 and gD transcripts levels, as well as downregulation of ICP-0 and
gD protein expression in BX795 treated samples respectively (Figure. 2A, B, & C). The
expression of gD in HEK is not as downregulated as in HCE and HelLa. However, as
compared to non-treated HEK cells, the gD expression in BX795 treated HEK cells is
approximately 50% lower. In addition, a smaller number of infectious virus particles were
also observed in HEK cells as a result of the BX795 administration (Figure. 2D).

3.3. BX795 treatment directly suppresses HSV infection while reducing cytokine
induction.

Upon HSV infection certain cytokines such as interferons —a, —p and IL-6 are induced as
part of the essential antiviral defense mechanisms. Cytokine induction can generate unduly
stress conditions, which may not be healthy for cells. A non-toxic and effective antiviral
drug should not only block infection but also, as a direct measure of efficacy, reduce
cytokine induction. Thus, to ensure that BX795 treatment inhibits infection and reduces
cytokine production; we decided to quantify the cytokine response in our cell lines. A gRT-
PCR analysis was performed to assess IFN- a, IFN- B, and IL-6 transcript levels in three
different cell lines (Figure 3). Our results showed that BX795 treated cells demonstrated
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differential expression of the transcripts levels of IFN- a, IFN- B, and IL-6. Interestingly
transcript levels of the cytokines found to be increased in HelLa as compared to HEK and
HCE as a result of BX795 treatment (Figure 3). While this anomaly was not expected it does
show interesting differences in the way individual cell lines respond to infection and
treatment.

3.4. Two separate cell line-specific mechanisms cause antiviral effects.

Since inhibition of AKT phosphorylation and its downstream effectors was suggested as a
possible mechanism behind the antiviral action of BX795 (Yadavalli et al., 2019;Jaishankar
et al., 2018), we, decided to examine these proteins to investigate any cell-type differences in
the mechanism of action of BX795. We performed immunoblots analysis to assess the total
and phosphorylated levels of AKT, 4E-BP1 and p70 S6 kinase in HCEs, HeLa and HEK cell
lines. The immunoblots showed decreased phosphorylation of AKT, 4E-BP1, and p70 S6
kinase with BX795 treatment at therapeutic concentration (10uM) in HeLa and HCE.
Additionally, BX795 not only decreased the phosphorylation of p70 S6 kinase but also
reduced the expression of total p70 S6 kinase in HCE cells. In contrast, we observed
constitutive phosphorylation of AKT, p70 S6 kinase, and hyperphosphorylation of 4E-BP1
in infected as well as non-infected HEK cells and BX795 did not affect the total and
phosphorylation levels of AKT, 4E-BP1, and p70 S6 kinase in HEK cells (Figure 4).

3.5. Antiviral efficacy of BX795 increases with increasing concentration

Next, in order to characterize BX795 as a dose-dependent antiviral compound, the dose-
effect relationship of BX795 and HSV-1 infection was studied in HCE, HEK, and HeLa cell
lines. All cell lines were seeded at the density of 0.35x10%/well in 12 well plates and
allowed to grow. Upon confluence, cells were infected with HSV-1 GFP reporter virus 17
GFP (0.1 MOI), and subsequently, at 2hpi cells were treated with different concentrations of
BX795 ranged from 2.5uM to 20uM. Similar to HCEs and Hela, first HEK cells were
imaged using a fluorescence microscope at 24hpi and were collected using Hank’s buffer for
plaque assay. The decrease in GFP reporter expression of HSV-1 was seen with an
increasing concentration of BX795 with the highest GFP reporter expression at 2.5uM and
lowest at 20uM on imaging in all cell lines. Plaque assay further supported our findings on
images with a linear decrease in viral plaques with an increasing concentration of BX795 in
ocular and non ocular cell lines (Figure 5).

3.6. Antiviral efficacy of BX795 is comparable to Acyclovir in HCE, HEK, and HelLa cells

Since Acyclovir is the current standard of care for HSV infections, we decided to examine
its relative antiviral efficacy against BX795. HCE, HEK, and HeL a at the density of
0.35x10%well in 12 well plates were seeded and allowed to grow until they turned

confluent. All cell lines were infected with HSV-1 GFP reporter virus 17 GFP (0.1 MOI) and
treated with acyclovir (50uM) and BX795 (10uM). Cells were imaged at 24hpi and collected
using Hank’s buffer for plaque assay (Figure 6). It was evident that antiviral efficacy of
BX795 was comparable to acyclovir which signify the validity and reliability of our
experiments with BX795.
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4. Discussion

BX795 is an emerging antiviral agent that has demonstrated excellent antiviral activity
against HSV-1 infection of murine corneas, both /n vitroand in vivo. It exerts antiviral
activity by inhibiting the synthesis of viral proteins (Yadavalli, Suryawanshi et al.,
2019;Jaishankar et al., 2018), whereas other available treatment options for HSV-1 inhibit
viral DNA synthesis (Chatis and Crumpacker, 1992;Poole and James, 2018). In this study,
we extended our work on BX795 to determine its antiviral efficacy, cytotoxicity, cytokine
response, and mechanism of action on various human cell lines. This line of investigation is
important to understand the broader antiviral efficacy of BX795 and its mode(s) of antiviral
action. We found that the previously identified therapeutic concentration of BX795 (10uM)
exerts similar antiviral efficacy in all cell lines tested. These results depicted that the
antiviral efficacy of BX795 was not limited to any specific cell types. Our choice of HCE
cell line in this study was meant to compare and contrast an ocular cell line using identical
HSV-1 strains and assay conditions as the other two cell lines. As HSV-1 causes oral,
neurologic, respiratory, vaginal, and skin infections in addition to ocular infection, our
studies shed more light on the activity of BX795 in the aforementioned cell types (Hopkins
et al., 2018;Koujah et al., 2019;Lobo et al., 2019). Our results demonstrate that antiviral
efficacies are very similar in ocular vs. non ocular cell types.

BX795 has already been used as an anti-cancer drug and has been studied to decrease the
viability of oral cancer cell lines (Bai et al., 2015) Therefore, it was important for us to
determine whether HEK, HelLa, and HCE will remain viable at the therapeutic concentration
of BX795. Our viability assay results showed that survival of HCEs, HeLa, and HEK was
not affected at the therapeutic concentration of BX795, which is also supported by some
previous findings (Jaishankar et al., 2018;Su et al., 2017). The CCs for HeLa, HEK, and
HCE (46.35uM, 76.5uM, and 51uM) were far above the antiviral concentration of BX795
(10uM), suggesting that the therapeutic window for this drug is safe. The nontoxicity and
antiviral efficacy of the therapeutic concentration of BX795 on different human cell lines
show the use of therapeutic concentration of BX795 can be extended beyond ocular
infection.

HSV-1 infection activates the immune system and cytokines play an important role in this
process to protect the cells from viral infection. As cytokines have both pre-inflammatory
and post-inflammatory role, we decided to determine the cytokine response to HSV-1
infection in HeLa, HEK, and HCEs upon BX795 treatment. The cytokine response of HeLa
contradicted the results of HCE and HEK. Transcripts levels of IFN-a., IFN-B, and IL- 6
elevated in infected HelLa cells with BX795 administration and lowered in HEK and HCE.
The different cytokine response, along with viral suppression of infected HeLa cells with
BX795 treatment depicts BX795 antiviral mechanism is independent of cytokine response.

We next investigated the difference in the mechanism of antiviral activity of BX795 in
different human cell lines. HSV-1 has been previously implicated in hijacking the host
protein synthesis machinery for its own benefit. HSV-1 activates AKT via phosphorylation
at the serine-473 site in addition to producing its own AKT mimetic Us3 protein kinase,
which in turn activates p70 S6 Kinase and also causes hyperphosphorylation 4E-BP1. (Zhou
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and Huang, 2010;Narayanan et al., 2009;Diehl and Schaal, 2013). Us3 protein kinase has
also been studied to cause hyperphosphorylation of 4E-BP1(Walsh and Mohr, 2011;Norman
and Sarnow, 2010). Previous work on BX795 reported it could prevent the phosphorylation
of AKT and hyperphosphorylation of 4E-BP1 and in this way, hinders viral protein
synthesis. In this study, proteins isolated from all HSV-1 infected and BX795 treated cell
lines were immunoblotted for AKT, 4E-BP1, and p70 S6 Kinase and their phosphorylated
forms, respectively. We found that BX795 decreased the phosphorylation of AKT, 4E-BP1,
and p70 S6 Kinase in HeLa and HCEs, whereas no change in the phosphorylation status of
any of these proteins was observed in HEK cells. These results showed that HSV-1 is
benefited by phosphorylating AKT and its downstream proteins 4E-BP1 and p70 S6 kinase
in HeLa and HCEs and BX795 counteract these viral targets. They also direct our attention
towards a possible different mechanism through which BX795 exerts its anti-HSV-1 efficacy
in HEK cell type. Further studies are needed to determine the mode of anti-HSV-1 action of
BX795 in HEK cells. Regardless of no change in phosphorylation levels of AKT, 4E-BP1,
and p70 S6 Kinase in HEK cells, BX795 antiviral efficacy remained the same in all cell
lines, including HEK cells.

Interestingly, BX795 not only decreased the phosphorylation of p70 S6 Kinase but also
reduced the expression of this protein in HCEs. p70 S6 Kinase is a downstream target of
mTORC1 and plays an important role in protein synthesis by phosphorylating S6 which
regulates mRNA translation. To increase its own protein synthesis, HSV-1 augments
phosphorylation of p70 S6 kinase, which in turn phosphorylates S6 protein (Tovilovic et al.,
2013). S6 protein is the component of ribosomal subunit 40S and phosphorylation of S6
protein activates protein synthesis (Sweet et al., 1990;Sturgill and Wu, 1991;Erikson, 1991).
The decreased expression of p70 S6 Kinase upon BX795 treatment of HCE might be due to
decreased transcription of this protein which shows BX795 may suppresses transcription and
translation in the host cell. More studies need to be conducted to shed light on how BX795
decreases the expression of p70 S6 kinase.

We also compared the antiviral efficacy of BX795 in all cell lines at different concentration.
The BX795 concentration ranged from 2.5uM to 20uM. The drug remained ineffective at
2.5uM in all cell lines however, the magnitude of antiviral efficacy of BX795 increased with
increasing concentration of BX795 in ocular as well as non ocular cell lines. Our dose-effect
relationship depicted 10uM as the best therapeutic dose of BX795 as BX795 showed
optimum antiviral efficacy at this dose in all cell lines. The anti-viral efficacy of BX795 was
also compared to acyclovir which was used as positive control. The therapeutic
concentration of BX795 (10uM) was found to be comparable to the therapeutic
concentration of acyclovir (50uM). The almost similar efficacy of BX795 with current
standard of care for herpes simplex virus proves that BX795 is the potent anti-HSV drug.

5. Conclusion

Our results conclude that BX795 exerts potent anti-HSV-1 effects in different human cell
lines. Difference in cytokine response of Hela cells and difference in phosphorylation levels
of virally hijacked host proteins in HEK cells infer that BX795 is a versatile drug which
exerts its anti-HSV-1 effects through several mechanisms in a cell-type specific manner.
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Abbreviations

HSV-1 Herpes Simplex Virus

HelLa Henrietta Lacks

HCE Human corneal epithelial

HEK Human embryonic kidney

gRT-PCR Quantitative reverse transcriptase polymerase chain reaction
GAPDH Glyceraldehyde 3-phosphate dehydrogenase
IFN-a Interferon alpha

IFN-B Interferon beta

IL-6 Interleukin 6.

ICP-0 Infected cell polypeptide

gD Glycoprotein D

gB Glycoprotein B

FBS Fetal bovine serum

P/S Penicillin and streptomycin

PFU plaque forming units

CCxp Cytotoxic concentration
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Highlights

. BX795 demonstrates attributes of a potent small molecule inhibitor of herpes
simplex virus-1 (HSV-1) infection.

. At therapeutic concentration BX795 is well tolerated by human cell lines.

. It demonstrates strong antiviral efficacy while inducing differential cytokine
responses in human cell lines.

. The mechanism of antiviral activity of BX795 in HEK cells is different from
HCE and HelLa cell lines.
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Figure 1: The therapeutic concentration of BX795 (10uM) is well-tolerated by human cell lines.
MTT assay was performed on HelLa, HEK, and HCE cell lines to check the percentage

viability in the presence of BX795. Cells were seeded in 96 wells plates at a density of
4x10* and treated with BX795 for 24hours. Percentage viability A) HCE. B) HEK. C) HelLa

at different concentrations of BX795.
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Figure 2: BX795 is effective against HSV-1 infection of HCE, HEK and HeLa cell line.
HCE, HEK and HeLa cells were infected with 17GFP strain of HSV-1 upon confluency.

10uM concentration of BX795 was added to infected cell lines 2hpi and images were taken
at 24hpi after which cells were collected using Hank’s buffer. A) Fluorescence microscope
images of infected and treated HCE, HEK, and HeLa cell lines. B) Viral transcripts levels of
immediate early gene ICP-0 and late gene gD mRNA of infected and treated HCE, HEK,
and HeLa cell lines were estimated by gRT-PCR C) Total protein levels were quantified via
western blotting method where the samples were immunoblotted for ICP-0 and gD protein
in non infected, infected and infected as well as treated and treated only HCE, HEK, and
HeLa cell lines. GAPDH was used as the loading control. D) Infectious virion particles in
infected and treated HCE, HEK, and HeLa cell lines were quantified via plaque assay.
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Student’s T-test was used to compare transcripts levels of viral proteins as well as plaque
assay in non-treated and treated cells. **<0.005 ***<0.0005 ****<0.00005.
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Figure 3: BX795 administration directly suppresses infection while reducing cytokine induction
in HCE and HEK cell lines.

Hela, HEK, and HCE were infected with HSV-1 GFP reporter virus 17 strain (0.1MOI). At
2hpi, cells were mock-treated or treated with the BX795 at the concentration of 10uM in the
fresh culture medium. At 24hpi cells were collected, and Interferon-a, Interferon-g, and
interleukin-6 expression levels was measured in HeLa, HEK, and HCE using qRT-PCR.
Transcript levels of Interferon-a, Interferon-p, and interleukin-6 in response to BX795
administration as well as schematic of cytokine response of A) HeLa B) HEK. C) HCEs.
Student’s T-test was used to compare transcripts levels of cytokines in non-treated and
treated cells *<0.05 **<0.005 ***<0.0005 ****<0.00005.
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Figure 4: BX795 inhibits virion synthesis of HSV-1 by hindering the phosphorylation of AKT,
p70 S6 Kinase, and hyperphosphorylation of 4E-BP1 in HeLa and HCEs but not in HEK cells.

HelLa, HEK, and HCE cells lines were infected with 0.1MOI HSV-1 GFP reporter virus 17
GFP and mock-treated or treated with BX795 at the concentration of 10uM at 2hpi in the
fresh culture medium. Total protein levels of AKT, 4E-BP1, and p70 S6 Kinase and their
phosphorylation status were analyzed by immunoblotting at 24hpi. Immunoblots of the
phosphorylated and total protein levels of AKT, 4E-BP1, and p70 S6 kinase in A)HeLa. B)
HEK. C) HCE. D) Schematic of the BX795 target in HeLa and HCE.
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Figure 5: Comparison of the dose-effect relationship of BX795 in HeLa, HEK, and HCE cells.
HelLa, HEK, and HCE cell lines were infected with 0.1MOI HSV-1 GFP reporter virus 17

GFP and mock-treated or treated with BX795 at the concentration range from 2.5uM to
10uM at 2hpi in the fresh culture medium. Images were taken with a fluorescence
microscope, and cells were collected using Hank’s buffer. A) Images of HCE cell line
infected and treated with BX795 concentration ranged from 2.5uM to 20uM. B) Dose effect
relationship of BX795 in HCE at the concentration range from 2.5uM to 20uM using plaque
assay. C) Images of HEK cell line infected and treated with BX795 concentration ranged
from 2.5uM to 20uM. D) Dose effect relationship of BX795 in HEK at the concentration
range from 2.5uM to 20uM using plaque assay. E) Images of HeLa cell line infected and
treated with BX795 concentration ranged from 2.5uM to 20uM. F) Dose effect relationship
of BX795 in HeLa at the concentration range from 2.5uM to 20uM using plaque assay. The
data is presented as means + SD. One-way ANOVA was used to compare plaques in HCE,
HEK and HeLa at different concentration of BX795 with nontreated cells. **<0.005
***<0.0005.
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Figure 6: BX795 demonstrates similar antiviral efficacy as Acyclovir.
HCE, HEK, and HeLa cell lines were seeded in 12 well plates and allowed to grow

overnight. Upon confluence, cells were infected and treated with either Acyclovir (50uM) or
BX795 (10uM) at 2hpi. Cells were imaged at 24hpi and collected using Hank’s buffer for
plaque assay. A) Images of infected and Acyclovir or BX795 treated HCE cells. B) Images
of infected and Acyclovir or BX795 treated HEK cells. C) Images of infected and Acyclovir
or BX795 treated HelL a cells. D) Viral titers of infected and Acyclovir or BX795 treated
HCE cells. E) Viral titers of infected and Acyclovir or BX795 treated HEK cells. F) Viral
titers of infected and Acyclovir or BX795 treated HeLa cells. One-way ANOVA was used to
determine the significance to mock-treated cells. *<0.05 **<0.005 ***<0.0005.
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Table 1:

REAGENTS

SOURCE

Henrietta Lacks Cells (HeLa)

African green monkey kidney (\Vero) cells

Human Corneal Epithelial Cells (RCB1834 HCE-T)
Human Embryonic Kidney Cells (HEK)

HSV-1 (17 GFP)

MEM

OPTI MEM

DMEM

1% Penicillin and streptomycin (P/S)

10% fetal bovine serum

BX795

Anti-HSV-1 gD mouse monoclonal (Dilution - 1:1000)
Anti-HSV-1 ICP-0 mouse polyclonal (Dilution - 1:1000)
Anti-mouse phospho-P 70 S6 Kinase (Dilution - 1: 500)
Anti-mouse P 70 S6 Kinase (Dilution - 1: 500)
Anti-Akt rabbit monoclonal (Dilution - 1:1000)

Anti-phospho-Akt- Ser*”® rabbit monoclonal (Dilution - 1:500)

Anti-4E-BP1 rabbit monoclonal (Dilution - 1:1000)

B. S. Prabhakar (The University of Illinois at Chicago)
P. G. Spear’s laboratory at Northwestern University
K. Hayashi (National Eye Institute)

ATCC

P. G. Spear’s laboratory at Northwestern University
Gibco

Gibco

Gibco

Sigma-Aldrich

FBS, Sigma-Aldrich

Selleckhem

Abcam

Santa Cruz Biotechnology

Cell Signaling Technology

Anti-phospho-4E-BP1-Thr37/46 rabbit monoclonal (Dilution - 1:500)

Anti-GAPDH rabbit polyclonal (Dilution - 1:1000)

Protein tech
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List of Primers used to amplify cDNA transcripts levels from HSV-1 infected and BX795 treated HEK, Hela,

Table: 2
and HCEs.
Targets Directions  Sequences (5"-3")
GAPDH forward CAC CAC CAACTG CTT AGC AC
reverse CCCTGT TGC TGT AGC CAA AT
IFN-a forward GAT GGC AAC CAG TTC CAG AAG
reverse AAA GAG GTT GAA GAT CTG CTG GAT
IFN- forward CTC CAC TAC AGC TCT TTC CAT
reverse GTC AAAGTT CATCCTGTCCTT
IL-6 forward AAC TCC TTC TCC AGA AGC GCC
reverse GTG GGG CGGCTACATCTTT
HSV-1 forward GTG CTG CGC CAA GAA AAT
ICP-0 reverse TCA ACT CGC AGA CAC GACTC
HSV-1gD forward TAC AAC CTG ACCATCGCT TC

reverse

GCCCCCAGAGACTTGTTGTA
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