BIOMEDICAL & VETERINARY SCIENCES

GRADUATE PROGRAM

ANNOUNCES

The Doctor of Philosophy Seminar and Examination of

Christina Chuong

"Effective Strategies for Preventing and Mitigating Emerging
Viruses"

Monday, April 17th, 2023
11:00AM
Fralin Biotechnology Center
Auditorium


https://virginiatech.zoom.us/j/84623074135
https://virginiatech.zoom.us/j/84623074135




Christina attended the University of North Carolina at Chapel Hill where she obtained her B.S. in
Chemistry (Biochemistry focus). She participated in undergraduate research in a protein chemistry
lab lead by Dr. David Williams Jr. and worked on macromolecular structures involved with
epigenetic regulation of gene expression. After graduation, she pursued experiences to further
diversify her skill set and directly apply her scientific training to treat human disease. She joined Dr.
Lawrence G. Lum’s lab at the University of Virginia to study cancer immunotherapy techniques and
its application in clinical trials. With his guidance, she studied the interaction between drug
development and efficacy in phase I and II cancer trials as well as participated in delivering these
treatments directly to patients. This job inspired her to work towards a career where she could
develop innovative solutions and make significant contributions toward improving the lives of
others. She applied to work as a lab technician at Virginia Tech for Dr. James-Weger Lucarelli, to
transition into the Virology field. With his mentorship and encouragement, she then proceeded to
pursue her PhD where she focused on projects related to preventing and treating viral disease. In her
free time, Christina enjoys spending time with her husband (Cailean) and her two puppers (Hiro and
Fenny) and entertaining friends with warm meals, board games, and disc-golfing.
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Lay Language Abstract

The global response to the COVID-19 pandemic, and its far-reaching impact, revealed significant
shortcomings in public health preparedness for emerging viruses. Despite efforts to develop vaccines and
antivirals to prevent and treat disease, current mitigation strategies have proven insufficient to eradicate the
pathogen. The emergence of viral outbreaks caused by viruses such as chikungunya (CHIKV) and SARS-
CoV-2 underscores the ongoing threat posed by emerging infectious diseases. It is clear that improved
countermeasures are urgently needed to address gaps in vaccine and antiviral development. CHIKV is a
mosquito-borne virus that has caused millions of infections across hundreds of countries with emergent
potential to become endemic in the US. Currently there are no vaccines available to the public, therefore, it
is important to generate and administer an effective vaccine before further spread of the virus. To this end,
we developed innovative live-attenuated vaccines (LAVs) against CHIKV using a weakened chimeric
backbone of CHIKV and its close relative, Semliki Forest virus (SFV), along with vaccine-driven expression
of antiviral cytokines to control viral replication. Vaccination of highly susceptible mice with these cytokine-
expressing vaccines produced significantly decreased side-effects compared to the parental virus not
expressing the cytokines. Additionally, these viruses had significantly restricted viral replication capabilities
while robustly protected mice from a semi-lethal CHIKV infection. Our interferon-gamma (IFNy)
expressing vaccine had the greatest impact on viral replication, and we investigated the mechanism leading
to this attenuation. To assess the clinical relevance of our vaccine platform, we redesigned the virus to
express human IFNy and identified a specific pattern of IFNy-stimulated genes are potentially responsible
for limiting CHIKV replication. Furthermore, we demonstrated the broad therapeutic use of [FNy against
other medically relevant alphaviruses. Overall, these studies establish an improved mechanism to create safer
vaccines without compromising efficacy, and highlight the therapeutic potential of IFNy against
alphaviruses. Lastly, in a collaborative effort to respond to the COVID-19 pandemic, we also explored and
characterized the use of a new class of antiviral drugs. With the advent of increasing drug resistance, it is
essential to develop novel and resilient therapeutics. We demonstrated the first antiviral potential of
rhodium organometallics, which were previously shown to be effective against multiple antibiotic-resistant
bacteria. Two complexes demonstrated high virucidal activity against SARS-CoV-2 and low toxicity in
mammalian cell lines. Moreover, these complexes can be further derivatized to improved efficacy, making
them a promising new antiviral strategy.
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