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ABSTRACT 

INHIBITION OF TC-83 ALPHAVIRUS BY SMALL MOLECULE SARACATINIB 

AND PISCIDIN PEPTIDE CANDIDATES 

Leykie I. Green, M.S. 

George Mason University, 2024 

Thesis Director: Dr. Aarthi Narayanan 

 

Venezuelan Equine Encephalitis Virus (VEEV) is an encephalitic alphavirus that is 

known to cause disease in the central nervous system (CNS). It is naturally transmitted by 

infected mosquitoes and causes disease in equines and humans on a regular basis in 

various parts of the world. VEEV also has the potential to be aerosolized, and when 

infection is acquired via the respiratory route, the chances of CNS penetration are higher, 

with increased incidences of morbidity and mortality. Even if infected individuals clear 

the infection, there is a potential for long term neurological sequelae in survivors, thus 

increasing the disease burden. There are currently no FDA-approved therapeutic 

intervention strategies to treat the encephalitic manifestations of VEEV infection-induced 

disease. This thesis project focused on establishing early stage efficacy measurements for 

a candidate small molecule inhibitor, Saracatinib, which is already FDA-approved for the 

treatment of cancer. In addition, this project also involved screening a small library of 
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synthetic antimicrobial peptides (AMPs) derived from a parent piscidin peptide. Piscidins 

are fish-derived, naturally occurring AMPs that have been demonstrated to have 

antibacterial and immunomodulatory properties. My project was based on the hypothesis 

that Saracatinib and synthetic piscidin-derived AMPs will demonstrate antiviral activities 

against VEEV. This project was performed using the attenuated TC-83 strain of VEEV, 

in the context of several human-derived cell lines of the blood brain barrier (BBB). 

Analysis of antiviral activities of Saracatinib in the nontoxic range demonstrated that 

endothelial cells were highly responsive to treatment and showed significant reduction in 

viral load in treated cells. Screening of the synthetic piscidin library has identified four 

candidates that showed a statistically significant reduction in viral load in a human 

astrocyte cell line. Cumulatively, these data provide the foundation for further 

development of Saracatinib and prioritized synthetic piscidin AMPs as therapeutic 

intervention strategies against VEEV infection.
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INTRODUCTION 

Venezuelan equine encephalitis virus (VEEV) as a re-emerging priority pathogen: 

 Venezuelan equine encephalitis virus (VEEV) is a new world alphavirus that 

causes disease in humans, in addition to horses, donkeys and mules, thus posing a 

significant One Health concern (1-3). In cases of naturally acquired infections, mosquitos 

infected with the virus transmit them to another uninfected species when they bite. VEEV 

infection is known to cause sporadic cases mostly in Latin America, especially during 

heavy rainfall.  In addition to being transmitted by mosquitoes, VEEV can also be 

infectious as an aerosol (4, 5). In both routes of infection, VEEV shows tropism towards 

the central nervous system (CNS) resulting in localized infections in the brain, and 

damage to the CNS tissue, including the blood brain barrier (BBB). Even in the case of 

individuals who clear the acute infection, there is potential for long term neurological 

sequelae thus greatly increasing the disease burden (6, 7). There is currently no FDA-

approved therapeutic strategy available to treat VEEV infection. The TC-83 strain of 

VEEV which is used in this project is a live attenuated strain of virulent VEEV which 

was previously used to vaccinate at-risk personnel (8). But due to high incidences of 

adverse events, TC-83 is no longer used as a vaccine candidate. This lack of therapeutic 

and vaccine approaches to treat VEEV infection poses a major global One Health 
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challenge, and requires investigation into diverse approaches to arrive at therapeutic 

solutions.  

The cellular composition of the human BBB: 

This project places emphasis on the cellular components of the human BBB as the BBB 

is known to be disrupted in VEEV infections (9-12). The cells of importance at the BBB 

with reference to VEEV infection are pericytes, microglia, brain endothelial cells, and 

astrocytes (13). The endothelial cells coat the interior lining of the blood vessels that 

form the BBB and are responsible for regulating bidirectional transport of critical 

components including oxygen and nutrients to and from the brain (14, 15). Pericytes are 

located on top of endothelial cells and are believed to help in angiogenesis and neuronal 

stabilization for activity (15). This is because they are modulators of capillary diameter 

and blood flow. These cells are also responsible for controlling the blood pressure near 

the brain and regulating the permeability in the BBB. SVG p.12 are astrocytes, which are 

reported to contribute to the maintenance of structural integrity of the BBB as they 

communicate with both the endothelial cells and the pericytes (14, 15). They have barrier 

properties since they ensheathe most of the brain’s microvasculature and they also play a 

role in what enters and exits via the BBB. Human microglial cells, clone 3, also known as 

HMC3s, are known to originate from the immune system. They play a pivotal role in the 

microenvironment for the BBB by initiating inflammation if there is an infection, trauma, 

or cellular malfunction. For the purposes of this project, these four cell types will be 

employed, to evaluate the efficacy of prioritized therapeutic options, as determined by 

changes to viral load in the context of infection. 
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Small molecule and peptide-based strategies as potential therapeutic options: 

Evidence available in the literature based on publications from our laboratory and several 

colleagues in the field have demonstrated the antiviral potential of multiple small 

molecules, antimicrobial peptides (AMPs), and antibodies in in vitro and in vivo VEEV 

infection models (16-22). In this project, we focused on the small molecule Saracatinib 

(C27H32CIN5O5) to assess its ability to inhibit VEEV viral load in different cell types of 

the human BBB. Saracatinib, a src pathway inhibitor, is already FDA approved for the 

treatment of pulmonary fibrosis, thus making it an ideal candidate for repurposing to treat 

VEEV infections (23). Fortuitously, during an independent kinome screen performed for 

other small molecules, our laboratory identified Saracatinib as being potentially capable 

of altering several signaling pathways that may be critical for VEEV infection. This 

prompted us to specifically query Saracatinib for antiviral properties against VEEV, 

using the TC-83 strain.  

Our laboratory has previously published that synthetic AMPs derived from 

naturally occurring AMPs have the potential to inhibit VEEV in multiple cell culture 

models (24). Therefore, we were interested to assess is Piscidin peptide-derived synthetic 

AMPs will also be potential candidates to develop as therapeutic options for the treatment 

of VEEV infection.  The lead piscidin peptide which was used as the guide for the design 

of the synthetic derivatives was derived from the mast cells of Striped Bass. Naturally 

occurring Piscidin peptides are believed to have antimicrobial and immunomodulatory 
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properties (25-30). It is believed that their mechanism of action is the toroidal pore 

formation where the peptide permeabilizes the membrane of the cell and disrupts the 

membrane, therefore killing the microorganism. In the context of antibacterial outcomes, 

the peptide’s positive charge initially allows it to bind to the negatively charged bacterial 

surface. Then the amphipathic traits allow them to survive in both hydrophilic and 

hydrophobic environments, therefore allowing the peptide to create pores on the bacterial 

cell membrane. In this project, 33 synthetic piscidin AMP derivatives will be assessed for 

their potential to inhibit VEEV TC-83 infection in astrocytes and thus position prioritized 

candidates for further development as therapeutic options to treat VEEV infection.  
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HYPOTHESIS 

This project will address two distinct hypotheses: 

1. I hypothesize that Saracatinib will elicit an inhibitory effect on the TC-83 strain of 

VEEV in the nontoxic range, in a cell type independent manner. The inhibitory 

effect will correlate with lower viral titer as evaluated by an independent assay 

(plaque assay). 

2. I hypothesize that the initial library of AMPs will yield viable peptide candidates 

that will be successful in decreasing VEEV TC-83 load in a dose dependent 

manner in the context of an infected cell line. I anticipate that the primary screen 

will yield viable peptide candidates that can be subjected to independent 

preclinical development as therapeutic options to treat VEEV infection.  
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AIMS 

Aim 1: To determine the cell type independent therapeutic potential of Saracatinib in 

reducing TC-83 viral load in multiple cell types relevant to the central nervous system. 

1a: To determine concentration-dependent cytotoxicity of Saracatinib in human-

based astrocyte, microglia, pericyte, and brain microvascular endothelial cell 

lines. 

1b: To independently validate the inhibitory potential of Saracatinib in the 

candidate cell lines by performing plaque assay of culture supernatants. 

Aim 2: To down select synthetic piscidin AMPs that are able to inhibit VEEV TC-83 

virus in one cell type that is relevant to the central nervous system.  

2a:  To conduct a broad tolerance assessment for all peptides in the synthetic 

peptide library in the context of astrocytes and identify tolerance ranges for each 

peptide that can produce nontoxic outcomes. 

2b: To perform luciferase assay to down select synthetic piscidins that can elicit 

an inhibitory effect on VEEV TC-83 in the astrocyte cell line, in the well tolerated 

range, followed by a plaque assay of culture supernatants. 

2c: To perform in-depth cytotoxicity assessments for the down selected peptides 

and independently verify inhibition of VEEV TC-83.  
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METHODS AND MATERIALS 

Cells and Virus: 

The cell lines and the VEEV TC-83 virus that will be employed in the studies included in 

this project have been previously described in publications from our laboratory (13, 16, 

18-21). As such, the methodologies described in those publications will be followed. The 

cell lines included in this effort are microglial cells (HMC3), African green monkey cells 

(vero), pericyte cells, astrocyte cells (SVG p.12), and human brain microvascular 

endothelial cells (HBMEC). The HMC3, SVG p.12, and pericyte cell lines will be 

maintained in Eagle’s Minimum Essential Medium (EMEM), fetal bovine serum, 

penicillin and streptomycin as an antibiotic, and L-glutamate. The endothelial cells will 

be maintained in EGM2, supplemented with ascorbic acid, hEGF, GA-1000, 

hydrocortisone, hFGF-B, VEGF, HEPARIN, and R3-IGF-1. Vero cells will be 

maintained in Dulbecco’s Modified Eagle Medium (DMEM) with fetal bovine serum, 

penicillin and streptomycin as an antibiotic, and L-glutamate. All cell lines will be 

maintained at 37°C and 5% CO2.  

Inhibitors, Toxicity Assay/CC50 determination 

 Saracatinib was obtained from SelleckChem. Most of the piscidin peptides were 

synthesized by GenScript, while a handful of peptides are from ChinaPeptides. Cell 

cytotoxicity in the presence of inhibitors will be assessed as previously described (13, 16, 

18-21). Briefly, the cells will be treated with the appropriate inhibitor for 18 or 24 hours 

and Cell Titer Glo will be used to measure the adenosine triphosphate (ATP) levels. The 
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desired concentrations of the Saracatinib, Piscidin peptide, or dimethyl sulfoxide 

(DMSO) will be added to the media under the appropriate conditions (pretreatment, co-

treatment and post treatment). The regular culture media will be removed from the cells 

and replaced with drug-containing media for 18 or 24 hours. After the indicated hours, 

the media will be removed and cell titer glo assay performed (Promega).  

Drug Treatment for viral inhibition assessment. 

 The drug treatments will be carried out as previously described (13, 16, 18-21). 

The pre-treatment will be carried out at determined concentrations for 1 hour prior to 

infection. The cells will be infected with the TC-83 virus for one hour following 

published protocols. Saracatinib will receive the TC-83 virus independent of the drug 

while the peptides will be mixed with a Luciferase-tagged virus during infection (co-

treatment). After the hour, the treatment or co-treatment will be removed and the post-

treatment (drug containing media) will be delivered directly and maintained until the 

desired time when luciferase readout should be made. The supernatants will be collected 

and frozen until required for the assay.  

Luciferase Nano Glo Assay & Bradford Assay 

Published methodologies will be followed for these assays (13, 16, 18-21). 

Briefly, the cells were lysed with 1X lysis buffer. After ensuring that the cells were lysed, 

50µL of the lysate were transferred to a 96-well plate for the Bradford Assay. For the 

Nano Glo Assay, the Luciferase buffer and vial substrate were mixed according to the 

amount needed and 50µL was placed in each well. The mixture was left for three minutes 
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to interact with the Luciferase-tagged viral particles, and then the plate was covered with 

a protective film after which luciferase activity was measured (Promega). 

Plaque Assay 

 Plaque assays were performed following published protocols (13, 16, 18-21). 

Vero cells plated in a 12-well format were used. Serially diluted supernatant samples 

were used to infect confluent vero cell monolayers. After two days, 1mL of 10% 

paraformaldehyde will be placed in each well for at least one hour and then the plaque 

plugs will then be deplugged carefully. The wells will then be stained with Crystal violet 

for at least fifteen minutes and then gently rinsed off with tap water and plaques were 

counted.  

Statistical Analysis 

 All experiments were performed as triplicate samples. Data processing was 

performed using the GraphPrism software and student T test was used for statistical 

analyses.  
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ANTICIPATED OUTCOMES  

 In the end, it is expected that the antiviral properties of Saracatinib and the 

Piscidin peptides will be better understood. There may be varying levels of viral 

inhibition since a couple of cell lines will be used for the Saracatinib portion with many 

concentrations. On the other hand, the Piscidin peptides may also vary since thirty-three 

peptides will be used at different concentrations.  
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RESULTS 

Cell type independent inhibition of VEEV TC-83 by Saracatinib. 

 To address Aim 1, the experiments focused on Saracatinib treatment of astrocytes 

(SVG.p12), pericytes, HMC3, and HBMEC cells and the impact of the treatment on TC-

83 replication in the treated cells. To that end, as a first step, the cytotoxic concentration 

50 (CC50) value of Saracatinib in each of the above-mentioned cell lines was calculated. 

The CC50 value was determined in the form of an 8-point dilution curve with the 

maximum concentration of Saracatinib that was tested was 200 M. The cells were 

treated with either DMSO (negative control) or increasing concentrations of Saracatinib 

in a 96-well format for 24h after which the survival of the cells was measured by Cell 

Titer Glo assay. The outcomes of the assay are indicated in Figure 1. The HMC3 cells 

had a CC50 value of 49.93µM, the SVG p.12 cells had a CC50 value of 30.97µM, the 

pericytes cells had a CC50 value of 30.74µM, and the endothelial cells had a CC50 value 

of 52.39µM. 
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Figure 1: The CC50 values for Saracatinib in the context of (A) HMC3s that gave a CC50 of 49.93µM, (B) 

SVG p.12 that gave a CC50 of 30.97µM, (C) pericytes that produced a CC50 of 30.74µM, and (D) endothelial 

cells that gave a CC50 of 52.39µM. All four cell lines were treated with Saracatinib for 24 hours and then 

the ATP activity was measured with Cell Titer Glo at the 24-hour mark to detect changes in cell viability. 

The data was processed using GraphPrism. 

  

 

 

 Following the determination of the CC50 values, the inhibitory potential of 

saracatinib calculated in the form of half-maximal inhibitory concentration (IC50) was 

assessed on the same four cell lines. They were pretreated with Saracatinib at 50µM, 

25µM, 10µM, 5µM, and 1µM for 1 hour individually. After the hour, the cells were 

infected with TC-83 for 1 hour at a multiplicity of infection (MOI) of 0.1. Following the 

1h infection timeframe, the cells were post-treated with Saracatinib at 50µM, 25µM, 

10µM, 5µM, and 1µM. Twenty three hours later, the supernatants were collected to 
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quantify the extracellular viral titer of TC-83 by plaque assay. The outcomes of the IC50 

study are shown in Figure 2. The 50µM concentration of the drug in the HMC3 cell line 

demonstrated an approximate a 3-log difference compared to the DMSO, a log difference 

for both 25µM and 10µM. Not much of an impact on viral multiplication was observed at 

the 5µM and 1µM concentrations (Figure 2A). The 50µM concentration in the context of 

SVG p.12 cells had a 1-log decrease, and no difference in the remaining four 

concentrations (Figure 2B). Pericytes had about a 2 ½- log decrease at the 50µM 

concentration, and roughly a 1-log decrease in the 25µM concentration, whereas the 

10µM, 5µM, and 1µM concentrations did not demonstrate any significant inhibitory 

effect (Figure 2C). Lastly, the HBMECs demonstrated consistent inhibition in all four 

concentrations tested (Figure 2D). Specifically, the 50µM has roughly a 4-log decrease, 

the 25µM, and 5µM have a 2 ½ -log decrease, while the 10µM and 1µM have about a 2-

log decrease compared to the DMSO (Figure 2D). Cumulatively, the IC50 dataset 

demonstrates that Saracatinib elicited varying levels of viral inhibition in all four central 

nervous system relevant cell types tested, thus adding support to the hypothesis that 

Saracatinib will exert an inhibitory effect on VEEV TC-83 in a cell type independent 

manner.  
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Figure 2: The IC50 values for Saracatinib in the context of VEEV TC-83 infected HMC3s (A), SVG p.12 

(B), pericytes (C), and ndothelial (D) cells. All four cell lines were pretreated for 1h, infected with TC-83 

(MOI: 0.1), and post-treated for 23h. The supernatants were analyzed by plaque assay to quantify viral 

load. Triplicate datasets were processed on GraphPad and T-test was performed to calculate significance.   
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Screening of the synthetic piscidin AMP library for candidates with inhibitory potential 

against VEEV TC-83. 

 As a first step, gross tolerance of the SVG.p12 astrocyte cell line to increasing 

concentrations of the piscidin peptides was determined by measuring cellular tolerance 

for up to 24h. The approach was similar to the cytotoxicity assessment as described for 

Saracatinib. For the gross tolerance assessment, the astrocytes were plated in a 96-well 

format, treated with three concentrations of each peptide (100 g/mL, 50 g/mL, and 25 

g/mL), and the treated cells assessed for viability by Cell Titer Glo assay after twenty 

four hours. Of the 33 peptides analyzed, the highest concentration tested was in many 

cases less tolerated by the cells, with viability dropping by >75%. Several peptides were 

somewhat tolerated by the cells at the intermediate concentration, while the lowest 

concentration tested appeared to be mostly well tolerated by the cells with the survival 

being greater than 80%. The gross tolerance assessment data are shown in Figure 3.  
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Figure 3: Gross tolerance of SVG p.12 to the synthetic piscidin peptides as determined at three increasing 

concentrations. The SVG p.12 cells were treated for 24 hours with the indicated peptide and then the ATP 

activity was measured with Cell Titer Glo at the 24-hour mark.  

 

 

 

 

  

 



17 

 

 Following the tolerance assessments, the impact of peptide treatment on VEEV 

TC-83 in infected astrocytes were determined. To perform the efficacy assessments, a co-

treatment strategy was employed in addition to the pre- and the post-treatment stages. 

During the co-treatment stage, the peptide was present in the viral inoculum. Twenty-four 

peptides were chosen for 25g/mL concentration of peptide, five peptides were chosen 

for 10g/mL concentration of peptide, and four peptides were chosen for 50µg/mL 

concentration (Figure 4). P1, P4, P5, P6, and P18 showed the most Relative Luminance 

Unit (RLU) reduction compared to the DMSO, while P27, P28, and P30 showed the least 

fluorescence reduction (Figure 4A, B). The 0µg/mL had to be repeated due to a missing 

peptide, P29, and to verify the RLU for P21. P12 had little to no reduction compared to 

the DMSO, while P2 and P8 gave about a log reduction in Figure 4C. P31 and P33 had a 

2 ½-log reduction compared to DMSO (Figure 4C). P3 had a three-log difference 

compared to the DMSO and P17 had a little over a two-log difference compared to the 

DMSO as well (Figure 4D). P21 and P29 did not inhibit viral growth in this experiment 

since it is similar to DMSO (Figure 4E). 

 

 

 



18 

 

 

 
Figure 4: TC-83 viral load in infected astrocytes following peptide treatment as determined by luciferase 

quantification assay. Above are data shown for 25µg/mL, 50µg/mL, and 10µg/mL for the indicated 

peptides.  The Luciferase results were divided by the Bradford results well by well. Each graph represents 

one 96-well plate. (A,B) Twenty-four peptides were chosen for 25µg/mL concentration. (C) Five peptides 

were best for 10µg/mL, and (D,E) four peptides were selected for 50µg/mL.  

 

 

 

 Careful analysis of data shown in Figure 4 allowed us to down select four 

peptides, P1, P4, P5, and P6 for more in-depth assessment of cellular tolerance in the 

form of the 8-point concentration CC50 assessment as previously described for 

Saracatinib. P1 produced a CC50 of 33.19 µg/mL. P4 gave a CC50 of 38.01 µg/mL. P5 

gave a CC50 of 39.36 µg/mL. Lastly, P6 gave a CC50 of 42.23 µg/mL. The plot near 

12µg/mL in P5 (Figure 5B) is higher than the calculated slope because there was an 

inconsistency with one of the DMSO wells. One of the samples produced a cell viability 



19 

 

that was higher than the other two samples, causing the data set for the DMSO at that 

concentration to have higher cell viability than the calculated amount (Fig5C). In 

addition, P4, P5, and P6 developed a CC50 close in range due to the fact that they are 

derivatives of the same peptide. Therefore, it can be inferred that they had similar 

mutations.  

 

 

 

 

Figure 5: CC50 values for the four candidates: P1, P4, P5, & P6 in astrocyte cells: A) P1 produced a CC50 

of 33.19µg/mL. B) P4 gave a CC50 of 38.01µg/mL. C) P5 gave a CC50 of 39.36µg/mL. D) P6 gave a 

CC50 of 42.23µg/mL. Peptides P4, P5, and P6 are all derivatives of P1 resulting in CC50 values close in 

range. 
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 As a next step, we performed inhibitory potential assessment for the four down 

selected peptides, P1, P4, P5, and P6 to address whether the inhibition shows dose 

dependency. To that end, the infected astrocytes were treated with each peptide at either a 

high concentration (25 µg/mL) or a low concentration (10 µg/mL), and viral load 

quantified by luciferase assay. The outcomes of the dose dependency study are shown in 

Figure 6. At the higher concentration tested, the data indicate that P1 and P4 show a 4-log 

reduction in Figure 6A. P5 and P6 have a 3 ½ and a 3-log reduction respectively. On the 

other hand, the 10µg/mL demonstrated less viral inhibition. P1 showed about ½ log 

reduction, both P4 and P5 showed no inhibition, and P6 showed the highest amount of 

inhibition with a 1-log reduction (Figure 6B). Cumulatively, the data in Figure 6 show 

that the four down selected peptides show dose dependent inhibition of VEEV TC-83.  

 

 

 

 

Figure 6: Luciferase assay based assessment of dose-dependent viral inhibition by down selected piscidin 

AMPs. A) P1 and P4 had approximately a 3 ½ log reduction in RLU, P5 had about a 3-log reduction and 

P6 had about a 2 ½ log reduction in RLU. B) P1 demonstrates at most half a log reduction in RLU, while 

P4 and P5 pose no viral reduction in RLU compared to DMSO, and P6 demonstrates roughly a log 

reduction in RLU compared to DMSO. 
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 As a final step, we performed quantification of extracellular virus titer by plaque 

assay for the same four peptides under the same conditions as described for the luciferase 

assay (data shown in Figure 6). This step was performed to differentiate between the 

intracellular virus (which is measured by the luciferase assay) and the extracellular viral 

load (which is measured by the plaque assay). The plaque assay outcomes at 25g/mL 

(Figure 7A) and 10g/mL (Figure 7B, C) are shown in Figure 7. Treatment with the four 

candidate peptides at 25g/mL resulted in no detectable plaques, suggesting that there 

was robust inhibition of the extracellular virus. At the lower concentration tested, P1 gave 

about ½ log reduction, P4 and P5 produced no inhibition compared to the DMSO, and P6 

gave about 1 ½ log reduction (Figure 7 B). P5 and P6 were replaqued due to potential 

inconsistencies in the first round of experiments. Figure 7C demonstrates the outcomes of 

the repeated assay. P5 did not show any inhibition and P6 had about 1 1/3- log reduction. 

Overall, there is a correlation between the intracellular and extracellular viral loads for 

the four prioritized piscidin synthetic peptides. The outcomes of these studies were able 

to successfully down select four piscidin synthetic AMPs that can be subsequently 

positioned for in-depth preclinical studies as an inhibitory strategy for VEEV.  
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Figure 7: Plaque assays of the four peptide candidates at 25µg/mL and 10µg/mL. (A) At the higher 

concentration tested, no detectable plaques were observed for P1, P4, P5, and P6. (B) At the lower 

concentration of peptides, P1, P4, and P5 did not result in any significant decrease in viral titer while P6 

demonstrated roughly 1 log difference compared to the DMSO.  
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CONCLUSIONS AND FUTURE STUDIES  

 The data collected by the experiments described in the results section support the 

hypotheses that were put forward for Saracatinib and the piscidin synthetic peptides. 

Specifically, in the context of Saracatinib, a cell type independent inhibition of VEEV 

TC-83 was observed in the four central nervous system related cell lines that were tested. 

Interestingly, the endothelial cells showed the best response to Saracatinib inhibition 

while the SVGs were the least responsive. The various cell types also demonstrated 

different cytotoxicity profiles to Saracatinib, which will need to be taken into 

consideration in any further preclinical assessments as a treatment strategy against 

VEEV.  

 Thirty three synthetic piscidin peptides were evaluated for any potential to inhibit 

VEEV TC-83 in the context of astrocytes. Our data show that several peptide candidates 

show the potential to inhibit TC-83, but four candidates emerged as priorities. P1, P4, P5, 

and P6 showed dose dependent inhibition of VEEV TC-83 without eliciting too 

significant toxicity to the cells.  

 Moving forward, Saracatinib will need to be assessed in depth for its potential to 

interrupt viral life cycle in infected cells, and potentially inhibit inflammatory outcomes 

in the astrocyte and the microglial cells. Given the high responsiveness of the endothelial 

cells to Saracatinib, it will also be interesting to determine if the treatment strategy can 

preserve endothelial integrity at the blood brain barrier in the context of VEEV infection. 

In the context of the synthetic piscidins, the impact of the AMPs in the context of other 
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cell types will need to be assessed. Importantly, an interesting perspective will also be to 

ascertain which specific stage of the viral life cycle is inhibited the peptides. Pending a 

thorough investigation of the in vitro aspects for Saracatinib and the down selected 

piscidin synthetic AMPs, in vivo efficacy will have to be determined in appropriate 

models of VEEV infection. 
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