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Attractive synopsis:
Genetically-engineered mosquitoes based a miRNA approach were developed to control
arboviruses spreading.

Research projects in relation with AMR:

The ineffectiveness of chemical control methods against mosquitoes makes urgent the need
for novel vector-based approaches for controlling vector-borne diseases. Genetically-
engineered mosquitoes have been proposed as possible solutions for stopping arboviruses
spreading within urban cycles. Our team has developed a miRNA-based approach that
results in a dual resistance phenotype in mosquitoes to dengue (DENV) and chikungunya
(CHIKV) viruses. Transgenic mosquitoes contain artificial antiviral miRNAs capable of
targeting ~97% of DENV and CHIKV strains. Challenge experiments showed reductions in
transmission of both viruses. Development of such strains with gene editing tools could help
in designing population replacement strategies for sustainable control of multiple arbovirus
diseases.
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Attractive synopsis:
Our research investigates the genetic and environmental determinants of mosquito
resistance to arboviruses of medical significance.

Research projects in relation with AMR:

Our research uses experimental models and tools to (1) elucidate the genetic basis of
mosquito resistance to flavivirus infection; and (2) assess the influence of the biotic
environment on mosquito-arbovirus interactions. In (1), we combine gene mapping
techniques and reverse genetics (including CRISPR/Cas9 gene editing in vivo) to dissect the
genetic basis of natural mosquito resistance to dengue and Zika viruses. In (2), we use
bacterial/viral metagenomics and functional experiments to examine the role of two
microbiota components on mosquito-arbovirus interactions: bacterial exposure at the larval
stage and co-infection with insect-only viruses.
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