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“Genetic strategies to control mosquito-
borne arbovirus transmission in the field”

The research work in my laboratory focuses on the molecular interactions
of arthropod-borne (arbo)viruses such as dengue, chikungunya, and Zika
viruses with the mosquitoes Aedes aegypti and Ae. albopictus. These
mosquito-borne viruses are important human pathogens, some of which
have been responsible for recent explosive disease outbreaks throughout
the tropical regions of the world. Our goal is to understand the molecular
basis of mosquito vector competence for arboviruses to develop novel
strategies aiming at interrupting the viral disease cycle in the insect. One
research effort has focused on the mosquito’s innate RNA interference
(RNAI) pathway and its manipulation to block arbovirus replication in
relevant mosaquito tissues. An important tool for this research is the
germline transformation of mosquitoes. As a result, we generated
transgenic Ae. aegypti lines that are inheritably refractory to either
dengue 2 virus or Zika virus. We are also exploring other antiviral effector
designs based on modified catalytic RNAs and, in collaboration with the
Rothenburg laboratory at UC Davis School of Medicine, Recombinant
Enhanced Antiviral Restrictors (REAVRS). In addition, we are developing
and optimizing single-component and split gene drive systems for Ae.
aegypti based on CRISPR/Cas9 technology to potentially drive antiviral
effectors through mosquito populations. Another research effort
addresses a long-standing question in arbovirology/vector biology: how
do arboviruses traverse the tissue (organ) barriers in their insect vectors?
Specifically, we are looking at the mechanism(s) underlying the
dissemination of arboviruses from the midgut of Ae. aegypti.
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