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Background

Results

Chikungunya virus (CHIKV) is a mosquito-borne pathogen that causes
~1.1 million human infections annually. Human infections can develop
arthralgia and myalgia, which results in debilitating pain for weeks,
months, and even years after acute infection. No therapeutic treatments
or vaccines currently exist for many alphaviruses, including CHIKV.
Targeting the phagocytosis of CHIKV by macrophages after mosquito
transmission plays an important role in early productive viral infection
in humans, and could reduce viral replication and/or symptoms. For
more than a year, our team has used computational analyses to predict
pharmaceutical treatments for debilitating viral infections. Specifically,
our research navigates the complexities of identifying safe therapeutic
treatments for people infected with CHIKV.

We will observe the viral infection in human macrophages cells to
confirm our prediction of an overall decrease in viral production and
viral-induced apoptosis when cells are treated with small molecule
therapeutics. Based on our therapeutic simulation we expect the
combination of Vorinostat and Dasatinib or Vorinostat with Telmartain
will have the greatest therapeutic effect on the infected macrophage
cells. We expect that the data generated from this project will
contribute to the development of an effective prophylactic and/or
therapeutic treatment for CHIKV that is suitable for tropical climates
and developing nations.

Methods
We have validated these past predictions empirically, by quantifying the
cytopathic effects of three drugs: Vorinostat, Dasatinib, and Telmisartan
on CHIKV-infected human macrophages (derived from U937). These
experiments also enable us to qualitatively measure virion production
using fluorescence microscopy and an E2-mCherry molecular clone of
CHIKV.

A

Dasatinib trade name Sprycel, is a tyrosine kinase inhibitor.
Dasatinib has been found to block CHIKV replication and
reduce infection-induced apoptosis in cells.4 Dasatinib
interacting ABL Kinase Domain.

B

Vorinostat, trade name
Zolina, is a histone
deacetylase inhibitor.
Has been observed to
inhibit CHIKV replication
in human skin
fibroblasts. Vorinostat
interacts with the
HDAC2 complex,
entering the catalytic
site and is stabilized by a
Zinc ion.

Future Steps
C

All results will be included in our publication. We expect that these
results will contribute to the understanding of the CHIKV infection
pathway and in the creation of reasonable treatment methods for
populations in high-risk locations.
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Fluorescence Images- A: U937 dyed with green membrane fluorescence and
Hoechst blue nucleus dye (4X). B: Derived human macrophages dyed with
green membrane fluorescence and Hoechst blue nucleus dye(4X). C/D: U937
dyed with green membrane fluorescence and Hoechst blue nucleus dye (20X).

Telmisartan common name Micardis/Pritor, is an angiotensin
II receptor antagonist. Telmisartan has been found to reduce
the blocking affinity of CHIKV to the nsP2 protein.5
Telmisartan acts as an agonist for PPAR gamma complex.
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