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Abstract: West Nile virus (WNV) is a positive sense, singlessded RNA virus that can
cause illness in humans when transmitted via mésquectors. Unfortunately, no
antivirals or vaccines are currently available, #mefrefore efficient and safe antivirals are
urgently needed. We developed a high throughputescito discover small molecule
probes that inhibit virus infection of Vero E6 &ellA primary screen of a 13,001
compound library at a 10 uM final concentration wasducted using the 384-well format.
Z' values ranged from 0.54-0.83 with a median of OA#&rage S/B was 17 and S/N for
each plate ranged from 10.8 to 23.9. Twenty-sixmonmds showed a dose response in the
HT screen and were further evaluated in a timedaliteon assay and in a titer reduction
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assay. Seven compounds showed potential as smigitat® probes directed at WNV. The
hit rate from the primary screen was 0.185% (24 mmunds out of 13,001 compounds)
and from the secondary screens was 0.053% (7 di,001 compounds) respectively.

Keywords : West Nile virus; high throughput screen; antisralhemotypes

1. Introduction

West Nile virus (WNV) is a positive sense, singlessded RNA virus and a member of the genus
flaviviruses, FamilyFlaviviridae. In nature, birds are the sylvatic reservoir foNWin an endemic
cycle with the primary vector, the mosquito. Theusiis wide spread in Africa, the Middle east and
Russia [1], and since the 1999 outbreak in New Y2s8], WNV has spread from east to west in most
states in North America [4]. Transmission of theugito humans via mosquitoes can cause significant
health problems such as West Nile fever and a mewasive disease [5-7]. Unfortunately, no
antivirals or vaccines are currently available, atmgrefore efficient and safe antivirals are
urgently needed.

The 11 Kb genome of WNV has a single, open readiiagne, which is translated into one
polypeptide (in the order:C-prM-E-NS1-NS2A-NS2B-NN34A-NS4B-NS5 [8]) and processed into
3 structural and 7 non-structural proteins. ThealviNS3 protease mediates post-translational
modification of the polyprotein [9,10] in the cytapm and by host proteases in the endoplasmic
reticulum. WNV replicates in various types of calistissue culture, including Vero E6 [11], BHK,
and insect cell lines. During replication, hosisehay show a cytopathic effect (CPE) from apostosi
[12]. WNV infection can induce apoptosis in sevatdferent cell lines, including, insect cells and
mammalian cells, possibly through thex gene [13].

Development of assays and high throughput (HT)estng platforms for WNV has followed a
path similar to a number of other viruses with auf® on cell-based replicon reporter assays and
biochemical assays. WNV replicons have been createch harbor luciferase or GFP alone [14] or
replicons with luciferase and Neeporters [15]. The replicons were adapted to avébformat, and
the assay was validated with known inhibitors of WN6,17]. The first HT screen of WNV consisted
of diverse set of 200 compounds in which triarylgapline was identified as an inhibitor of viral RN
synthesis [17]. In another study, a small librafyl68 compound pyrolizines were identified which
may inhibit RNA synthesis [18]. In 2006, Gai al., published a screen of a library of over 35,000
small molecule compounds with the WNV replicon witte luciferase and Neceporters [16,19].
They also developed a counterscreen in a 96-wetidowith live virus which was employed to screen
23 compounds. From these screens, several candidatpounds were identified with one class, a
pyrazolopyrimidine, showing promising activity andelectivity as well as promise for
follow-up chemistry.

We have developed a cell based assay using WNV 48I'¢train) in 384-well format that builds
from our prior success with live viral HT screens the influenza virus and SARS CoV [20,21]. The
assay employed cell viability as the end pointhgdPromega’s CellTiter-Glo®, which produces a
luminescent signal in relation to the quantity dfFAin host cells (directly related to cell viaky)it In
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contrast to dye formation or dye-uptake methodsiclwvinave a low dynamic range, the CellTiter-
Glo® assay shows a higher dynamic range with laskdround. We implemented the WNV assay in
the 384-well format in a screen of 13,001 compoundgiverse group of small molecules targeting
various specific steps in virus replication wasdigered in the screening campaign.

2. Results and Discussion
2.1. Assay optimization and implementation of live WNV for HTS

To optimize the assay for robust and reproducibl&data, we explored the assay media, number
of cells per well, multiplicity of infection (MOIl)and incubation time post-infection. We tested
complete DMEM, MEM-E with or without non-essenti@mino acids (NEAA) and MEM-E with
reduced NaHC® (1.3 g/L) [17]. We did not find a significant déifence among the three MEM-E
based media with regard to luminescence (data mows). However, cytopathic effect (CPE) was
more evident in cells grown and infected with WNVNIEM-E than in DMEM. The signal from the
virus control with DMEM showed a higher luminescersignal than that with MEM-E while the
luminescence from cell controls was identical (FggdA). The MEM-E media also shortened the
assay incubation period by two days compared to DIMiEedia and hence was chosen for the HTS.

We tested the MOI from 1.0 to 0.01 in 384-well p&atWe did not witness a significant difference
in cell viability between different MOIs (Figure 1BThe Z value was >0.6 at any MOI tested
confirming the development of a very robust as3dye efficacy of the positive control compound,
mycophenolic acid (MPA), varied depending on infacs dose. At MOI 0.04, MPA showed 30%
protection without decreasing’ Zalue. Based on these findings we have develog#tnized
conditions as described in Materials and Methods.

Figure 1. Assay optimization for assay media, incubationgegrand MOI. (A) Vero E6
cells were infected with WNV at 0.05 MOI using tBé-well plate format and developed
on successive days. Virus cultured in MEM-E produaehigher CPE between day 3 and
day 5 than in DMEM. (B) Assay robustness with Ztéa and inhibition profiles using
MPA (positive control) and different amounts ofusrin a 384-well plate format. Z” factor
was higher than 0.75 in a 0.01~1 MOI range. Théitory activity of MPA was greater at
the lower MOI.
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2.2. Sngle dose HTSresults

A primary screen of a 13,001 compound library 20@M final concentration was conducted using
the 384-well format. Zvalues ranged from 0.54—0.83 with a median of .OA%&rage S/B was 17 and
S/N for each plate ranged from 10.8 to 23.9 witme@an of 16.94 and standard deviation of 2.95
(Figure 2A and 2B). These statistical values indicthat the assay provided high quality and the
required robustness and reproducibility of an HESag. In this assay the overall average inhibitions
were 0.7% with a standard deviation of 4.184% &edcbntrol drug MPA showed 44.6% inhibition on
average. The percent inhibition cutoff was 13.25%t represents the viral meanthree standard
deviations, a common method of statistically defgnhits in a single dose screen. Using this cutoff
method, 13.25%, 92 compounds were identified asea@?NV inhibitors (Figure 2C).

Figure 2. Assay performance and robustness and % inhibgrofiles of compounds in
the primary HTS. (A) The average luminescence reggdior cell control, virus control and
control drug, MPA at 5 pg/mL of 47 plates depicteith standard deviations (B) Assay
robustness depicted with' ¥alues with a median of 0.74. (C) Percent inhanitranging
from 79% to -10% with a mean of 0.70%.
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2.3. Dose response assay

To confirm the activity and to test the cytotoxyitthe top 110 inhibitory compounds were
evaluated in a dose response assay using the ddestreen. The secondary assay revealed 24
compounds with a dose dependent response andhfifiediosecompounds showed Egvalues less
than 30 uM. Three compounds, however, were cytotaith low CGy values ranging from 16.21 to
36.75 uM. Remaining 21 compounds gave;g3@lues greater than 50 uM (Table 1). Ten compounds
showed an 3§ (Selectivity Index 50, ratio of Ggto EGo) >5 and these were evaluated further
(Table 1).



Molecules 201Q 15 1694

Table 1. Twenty-four compounds selected from the primany dose response screening.

Supplier ID ECs CCxo Slsg
SRI-2176 1.9 16.21 8.53
SRI-10806 6.15 36.75 5.98
SRI-22003 12.18 >100 >8.2
SRI-11928 12.83 23.39 1.82

SRI-795809 13.88 >100 >7.2

SRI-1001309 16.94 >100 >5.9
SRI-16635 184 >100 >54
SRI-16537 18.64 >100 >5.4

SMR000370276 18.9 >100 >5.3

SRI-1665808 19.58 >100 >5.1
SMR000394098 * 19.6 >100 >5.1
SMR000059052 * 20.01 >100 >5.0

SRI-12784 22.91 >100 >4.4
SRI-12896 23.43 >100 >4.3

SMR000027739 * 29.58 >100 >3.4
SMR000171908 30.35 >100 >3.3

SRI-4578 * 30.39 >100 >3.3
SRI-2967 34.11 >100 >2.9
SRI-18457 34.22 >100 >2.9
SRI-6050 37.34 60.02 1.61
SRI-19093 40.96 >100 >2.4
SRI-6488 41.99 >100 >2.4
SRI-1055 51.58 >100 >1.9
SRI-13037 58.68 >100 >1.7

* Compounds were not available at the time of nepdying from the suppliers.

2.4. Time of addition assay

The compounds selected by the primary and dosemespscreening were re-supplied from the
suppliers as a solid form except 4 compounds; SNMR98098, SMR000059052, SMR000027739 and
SRI-4578, which were not available at that timelb(€al). Time of addition assays were conducted in
a dose response format with the 20 compounds. Igadifuted compounds were added to Vero E6
cells at -1, 4, 8 and 18 h post-infection. Lumiregdcdata was calculated (as above) to obtaig EC
values for each compound at each time point oftexidiSeventeen compounds showed,E@lues
less than 30 uM and 5 compounds were not active.

Interestingly, some compounds showed no significdr@nge in E€ over the time of addition
(Figure 3A). A similar pattern was seen with theigiee control (MPA). The E€ of MPA was within
a range of 2.0~5.0 uM regardless of when it wasedddh contrast, other compounds showed a
dramatic change in Bgaccording to the time of addition (Figure 3B). SIRD93 showed a minor
change (3.2 to 6.4 uM) in Eg; and the remaining six compounds in this categhigwed an E&
value of over 60 uM when the compounds were add@et post-infection. The Eg values of the
compounds in this class were less than 25 uM whercdmpounds were delivered prior to 8 h post-
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infection. We classified the compounds accordinthtopattern of change in the values of the &S
shown in Table 2 and Figure 3.

Figure 3. Examples of changes in Ef{at different times post-infection. Dose response
assay in 384-well format was executed for each tpomt and the Ep calculated as
described in the text. (A) Compounds failed to bxhsignificant change in Efg within

18 h post-infection. Meanwhile, the other compoustiswed sudden increase in §C
between 8 and 18 h post-infection (B). * gg@alculated was higher than 60 uM. For
graphical purpose, the lines were extended beyordeb of graph.
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Table 2. The pattern of E§g change depending on the time of addition.

ECso change pattern Example

No Change : EC5@ ~ EC5Qy,~ MPA , SRI-12784
ECS5Qn ~ EC5Qgn,
Increase : EC5¢; ~ EC5Qy,, < EC5Qy, < | SRI-1665808, SRI-795809, SRI-
EC505¢h 1001309, SRI-22003,
SMR00171908, SMR000370276

EC50Q, represents the Eg£value of the compound when it is administrated &t post-infection.

See Figure 3.
2.5. WNV NS2b-NS3pro assay

The results from the time of addition assay ledousxamine the NS3 protease as a potential target
of the hit compounds. NS3 protease is an imporaalyme responsible for the maturation of viral
proteins at early stage during the replicationiois/in the host cells. We tested the compoundsifior
inhibitory activity on NS3 protease using a FREBdahin vitro, enzymatic assay. As a result, we
identified SRI-19093 with an inhibitory effect ohet protease and with §gof 0.42 uM, suggesting
the molecular target of these two compounds mathéeNS3pro of WNV (Figure 4). We also tested
N-phenylanthranilic acid for NS3pro inhibitory adty as this moiety was common for two
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compounds, SRI-19093 and SMR000171908, but we coofidletect any significant activity in this
system (data not shown).

Figure 4. Dose response anti-NS2b-NS3pro activity of SRIIEAGs,, denoted in the
figure, was measured as 0.44 pM. Standard Curwas, Farameter Logistic Curve was
used for plotting regression curves and calculaiiig values.
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2.6. Titer reduction assay

Finally, we employed a titer reduction assay to ficon the antiviral activity of the seven
compounds confirmed in the assays. The titer ofpitogieny virus produced in the presence of the
compounds was measured in TgJBormat. Infection of Vero E6 cells using a 0.1 Mf@bulted in
around 3.3 x 1D TCIDsymL in two days post-infection. Treatment of infettcells with the
compounds decreased the progeny titer up to 1@(Fabure 5). For example, SMR000370276 and
SRI-22003 showed 98.8% inhibition followed by SRRBE3 and SRI-1665808 at 93.7 and 90.4%
inhibition, respectively, at 15 uM concentratio®RIS9093 was most potent in this assay withyd&i
2.14 uM and SRI-7968 was least active withof=€f 26.16 uM. The positive control drug, MPA,
worked extremely well as a potent inhibitor with BGyo of 0.94 UM in this assay. The titer reduction
assay confirmed the antiviral activity of the hoingpounds selected through our pathway (Figure 6).

Figure 5. Titer reduction assay in a dose response formaisWas grown in the presence
of compound and then harvested 48 h post-infectdinus titer was measured as

TCIDsg/mL. Each data point represents the mean from @rpets performed in duplicate.
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Figure 6. Schematic diagram of discovery for anti-WNV profresn a 13,001 compounds
library. The numbers represent the number of com@stested or categorized.
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* All of the compounds with weak correlation in tlerrelation analysis have turned out to be
“replication dependent” in the time of addition @gs

** SRI-16635 was inactive in the time of additiossay (data not shown) but showed anti-NS2b-
NS3pro activity in the protease assay.
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Table 3. Structures and Inhibitory Activities of Selectedm@pounds.
Dose response Dose response in NS2B- ECso change
in CPE based Titer reduction NS3pro  pattern over
Compound I.D. Structure Slg * the course of
infection
ECso CCx ECso ECqo ECso
M) (uM) (HM) (HM) (HM)
@N Not
SRI-22003 T N‘J:%\©% 12.18 >30 4.70 5.13 >6 active Increase
Structure not Not
SRI-795809 disclosed 13.88 >30 1.14 26.16 >30 active Increase
Structure not Not
SRI-1001309 disclosed 16.94 >30 5.46 16.69 >6 active Increase
(@)
Cj N Not
0 0
SMR000370276 N 18.9 >30 : 6.07 >5 : Increase
@:}~ . solution active
O:s
% fi
Structure not Not
SRI-1665808 disclosed 19.58 >30 1.29 7.22 >30 active Increase
HO
N+—< >7NH o)
SMR000171908 o 30.35 >30 1.16 6.73 >25 alc\:lt(i)\te Increase
SRI-19093 NHH v 40.96 >30 0.13 2.14  >200 0.44 Increase
MPA >30 0.03 094 100  Not no change
0 active
N- @NHHO o
Phenylanthranilic 6 NT NT NT NT NT >50 not active

acid
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2.7. Discussion

Herein we report the discovery of several new chgpes from an HT screen of a 13,001
compound library that inhibit WNV replication (T&bB). The endpoint we developed and employed
in the HT screen was CPE caused by viral replinatiehich has advantages over other target based
HTS. A CPE based antiviral screen is expecteduoiddte a wider range of antiviral compounds than
other target based assays. A CPE based assa)elig ik discover cytotoxic compounds since the
cytotoxic compounds will decrease the endpointaigmd are read as inactive. This has an advantage
over reporter-based assays in that they can résel pasitives. In fact, we found only 14 compounds
with CGCsg less than 30 uM among 110 compounds subjectdtbtddse response assay. The pathway
for probe discovery is depicted in Figure 7. The thl0 compounds, based on their inhibitory
activities were examined by a dose response amdosytity assay. Twenty-four compounds showing
a dose response inhibition were further evaluated iime of addition assay and in a titer reduction
assay. Finally, seven compounds are presentedtia®/BiV probes. Hit rate for the secondary assay
and the final confirmation were 0.185% (24 compauadt of 13,001 compounds) and 0.053% (7 out
of 13,001 compounds) respectively.

We categorized the 7 compounds into 3 chemicalpgdaased on their chemical structures (Table
3). The first group are uridine derivatives; SRB809, SRI-1665808 and SRI-1001309 (full chemical
structure not disclosed). Similar compounds havwendenown for WNV antiviral activity [22]. The
second group is composed of SRI-19093 (Redoxal)SivMBR000171908. SRI-19093 was also active
against flaviviruses with inhibitory activity onhdidroorotate dehydrogense [23]. The third group of
compounds, SRI-22003 and SMR000370276, are new atlypes with anti-flavivirus activity.
SMRO000370276 has shown activity in other HTS assaysh as anti-TNE~specific NF-kB induction
and NOD1 and 2 inhibition assays (AID: 1852, 15%8 4566 http://pubchem.ncbi.nim.nih.gov/). All
seven compounds screened in the time of additiggeraxent were confirmed to have anti-WNV
activity based on the titer reduction assay angy&@lues between 2.14~26.16 uM. This suggests that
HTS and following assays are an effective methadpfobe discovery and evaluation. None of the
compounds showed anti-WNV activity as good as tbsitiye control drug, MPA, however, the
mechanism of MPA is not specific to the virus makihe probes we identified of significant interest.

Our time of addition analysis showed interestingtgras in the value of B These studies
suggest possible targets for each compound. Weeshdivat there are two types of patterns ind£C
that change according to the time of addition; dmnhpounds with minimal change in Efand 2) the
compounds with an increased & QVIPA reflected the first pattern and nucleosideivdgives, SRI-
1001309 and SRI-795809 produced the second palfibis suggests that compounds that do not have
a change in their Bfgmay target the host while those that change, taingevirus.

We identified one compound, SRI-19093, that inkithiviral protease in vitro and time of addition
studies. These results suggest it might targetvitad protease NS2B-NS3pro. SRI-19093 exhibited
low activity in the primary, dose response ¢gGf 41 uM), and time of addition assays.
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3. Experimental
3.1. Cellsand Virus

All work with WNV was performed at BSL-3 followin@DC guidelines. Vero E6 cells (ATCC
CRL 1586) were maintained in Dulbecco’s modifiedyiess medium (DMEM) supplemented with
10% fetal bovine serum (FBS) and 2 mM L-glutamMéNV strain NY-99 was used for the assays
and was propagated in a complete Minimum Esselgalium Eagle (MEM-E) media obtained from
Sigma-Aldrich (St. Louis, USA), supplemented with%d FBS, 100 units/mL penicillin, 100 uG/mL
streptomycin and 2 mM L-glutamine. The virus staecks divided into 1 mL aliquots and stored at
-80 °C.

3.2. Viral Assay

Virus plaque forming units were measured usinggar averlay method described previously [17]
with minor modifications.

3.3. Compound Library Composition and Plating

For primary HT screening, two compound sets weedusr a total of 13,001 compounds: the
Southern Research Institute (SRI) proprietary caimpdibrary composed of 12,343 compounds and a
selection of 658 compounds from the National logts of Health Molecular Libraries Screening
Network library of 200,000 compound that were azfiv a previous screen against Bluetongue virus
(http://pubchem.ncbi.nlm.nih.gov/assay/-assay.idiZd51&loc=ea_ras/). The SRI proprietary
library consists of the historical, unique compasid@signed and synthesized at SRI over many years
as potential drug candidates. The members of tbiteation have high biological relevance,
particularly to cancer and infectious disease. Majasses of compounds that are represented in this
collection include nucleosides, purines, pyrimidingteridines, imidazoles, pyridines, quinolines,
triazines, disaccharides, guanidines, ureas arhoetes.

The stock concentrations of both compound sets WenmaM in 100% DMSO. In the single dose
primary screen, the stock compounds were dilut@@0dLin a 10x solution using the Biomek FX giving
a 100 pM working concentration in 1% DMSO. A 3 pigaot of the working concentration plus an
additional 2 puL of assay media was transferred @atch well. Control stocks were prepared in assay
media at a 6 fold higher than the target concdontra0.6% DMSO for cell and viral control and
30 pg/mL mycophenolic acid (MPA) at 0.6% DMSO farsfiive control. MPA was purchased from
Sigma-Aldrich Co. (St. Louis, USA) and solubilizad 100% DMSO to a 5 mg/mL stock
concentration. Controls were added separatelydasfisay plate in 5 pL aliquots via the Biomek FX.
With the addition of 20 pL of cells and 5 pL of wg; the final test concentration for the compounds
was 10 uM and for MPA was 5 pg/mL. The final DMS@sna0.1%, which is well below the 0.5%
maximum allowable for this assay.

After reviewing the data from the primary screed0 Icompounds were selected for a dose-
response study. The same compound stocks (10 mid#% DMSO) were used to select 7 pL of the
compounds into a low-volume, 384-well plate. Thesaloesponse plates were prepared using a
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“stacked-plate” format using a 1:2 dilution setiesa total of ten concentrations. By using thigrat,
each entire plate represents one of the ten camatiems in the dilution series. A 5 pL aliquot afoh
of the serial dilution plates was transferred ® #issay plates along with an equal volume but agpar
transfer of controls. With the addition of 20 pLa#lls and 5 pL of virus, the final test concentras
for the dose response screen were 30 uM, 15 uMu®I53.75 pM, 1.875 uM, 0.9375 uM,
0.4688 uM, 0.2344 pM, 0.1172 uM, and 0.0586 uhMaa0.3% DMSO.

3.4. High-Throughput Screen

Vero E6 cells were suspended in complete MEM-EQ&,@00 cells/mL and dispensed at 15 pL
into black, clear-bottom, tissue culture treate84-8ell plates (6,000 cells/well) using a Matrix
WellMate® (Matrix, ThermoFisher). The plated cellere maintained overnight at 37 °C with 5%
CO, in an actively humidified incubator. Test composingere then transferred aub per well for a
final DMSO concentration of 0.1% (see above). Balelte consisted of 32 wells representing the Cell
control, 24 wells for Virus control, 8 wells for gitive control (MPA), and 320 wells for testing
individual compounds. Cell plates were transfeired the BSL3 and infected by addition of 1D of
WNYV suspension at 2.4 x 1@fu/mL in complete MEM-E using a Matrix WellMate®lates were
incubated for 96 h at 37 °C and 5% £10 promote virus replication. 30 pL of CellTiter«&®
(Promega, Madison, WI) was added to each well usiridatrix WellMate and incubated at room
temperature for 30 min. Luminescence was measuset la Perkin Elmer Envision plate reader
(Wellesley, MA) with an integration time of 0.1 s.

3.5. Antiviral Efficacy and Cytotoxicity in Dose-Response and Time of Addition Assays

Cytotoxicity and antiviral efficacy were performed a dose-response format in parallel.
Compounds were serially diluted in complete meM&N-E) with a 0.5% DMSO final concentration
and adding 5 pL to cell plates, identical to ttecked plate method [21]. A ten point, two-fold ditun
series of compound concentrations ranging from BDtp 0.059 UM were used in the assay. Virus
(0.04 MOI) or media was added for antiviral effert cytotoxicity respectively. The plates were
incubated 96 h in a 5% GOncubator at 37 °C. Cell viability was measuredsted above. The
serially diluted compounds were also used for tohaddition studies adding to the infected cells in
384-well plates at -1, 4, 8 and18 h post-infectioith WNV (0.02 MOI). The plates were then
developed as above 96 h after infection. Thego&@lue was calculated for each time of additiompoi

3.6. Satistics and Data Analysis

The Z value was employed to evaluate the assay's roesstmnd was calculated from 1-
(3xstandard deviation of cell contraif + 3* standard deviation of the virus control Y [mean cell
control signal |ic) minus mean virus control signal,§]). The signal/background (S/B) was calculated
from the mean cell control signald divided by the mean virus control signgl) The signal/noise
(S/N) was calculated from mean cell control sigipg) minus mean virus control signal,j divided
by the (standard deviation of the cell control sigf.)®> minus the standard deviation of the virus
control signal ¢,)?)"? [24]. The effective concentration at which theglinhibited cell death at 50%
in the presence of virus (B and the cytotoxicity of the drug alone at 50% ¢gQvere calculated
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using ActivityBase software (IDBS, Inc,Guildford, K CPE inhibition (%) and cell viability were
calculated as described in elsewhere [25]. Thedstahcurve analysis function in SigmaPlot™ was
used to calculate the inhibitory concentrationsgl@nd 1G, values) for the protease and titer reduction
assays.

3.7. WNV NS2b-NS3pro Assay

A recombinant NS3 protease expressed and purifeed E.coli with the cofactor NS2b (residues
49-96) and a fluorescence resonance energy tra(lSRET) based assay kit were purchased from
AnaSpec Inc (CA, USA). We followed an assay protgeiblished on line at PubChem by University
of Pittsburgh Molecular Library Screening Centdtgt//www.ncbi.nim.nih.gov/, AID:577). The assay
was performed in a 384-well format with 10 ng/m@INS2b-NS3pro enzyme.

3.8. Titer Reduction Assay

Compounds that showed specific inhibitory effeatsvus replication steps were further validated
for their efficacy using a TCIE reduction assay. Vero E6 cells were seeded inra€llplate in a
volume of 1 mL and incubated overnight at 37 °C &fel CQ. The next day media was aspirated
from the cells and they were infected by adsorpatbW/NV (0.1 MOI) for one hour in 100 pL media.
After aspirating the virus and washing the cellthwihosphate buffered saline, media was replenished
containing compounds at various concentrations. glates were incubated for 48 h. Progeny virus
titer was measured by TCipassay in 384-well plate format with 6 wells pelution of virus.
CellTiter-Glo® reagent was employed to determineeth death which is a sign of infection. A well
with a luminescence signal less than the meaneitn-infected control signal, minus 5 times the
standard deviation of the control, was regardeal pssitive infection. The TClgwas calculated with
the numbers of positive infection and negativeatiten by the Reed-Muench method [26].

4. Conclusion

In summary, we report our approaches in the dewedmp and use of an HT screen to discover
specific and effective anti-WNV probes. As a resflHTS and secondary assays, we have identified
7 compounds as specific and effective anti-WNV psolb-urther optimization of these compounds is
needed to develop effective antiviral treatment WKV infection. In addition, the compounds we
have identified should serve as novel moleculabgsoto help us understand the biology of WNV.
Future studies will focus on how these compoundgetavirus replication and the mechanism of action.
In conclusion, identification of previously knowndnovel moieties from a screening library is proof
that the WNV assay is an effective HT screen.
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