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Dengue: identifying mosquito genetic factors that
control virus transmission

Dengue is currently the most common insect-borne viral disease of humans worldwide.
Scientists from the Institut Pasteur, the French National Center for Scientific Research (CNRS),
and the Armed Forces Research Institute of Medical Sciences (AFRIMS) have discovered
several genetic factors controlling the transmission of various dengue virus strains in a natural
population of mosquitoes in Thailand. Their results indicate that the transmission of these
viruses in nature depends not only on mosquito genetic factors but also on their specific
interaction with viral genetic factors. This discovery significantly advances our understanding
of dengue biology in nature. From a more general standpoint, this study also refines our view
of the genetic basis of host-pathogen interactions. This work was published August 01, 2013
on the PLoS Genetics website.

Each year, up to 400 million people are infected by dengue
virus, a potentially fatal disease that can be severely
debilitating. Dengue is an emerging disease that is most
prevalent in tropical regions, although it has recently spread
to more temperate zones. In mainland France, the first two
indigenous cases were reported in 2010. There is currently no
vaccine or effective treatment available against dengue.

In order to identify new targets to combat this disease and
interrupt its life cycle, several teams around the world are focusing on interactions between
dengue viruses and their mosquito vectors. Until now, most of the studies on this topic used
relatively “artificial” laboratory insects. However, under the direction of Louis Lambrechts of
the Insects and Infectious Diseases laboratory (Institut Pasteur/CNRS), scientists from the Institut
Pasteur, CNRS, and AFRIMS examined wild mosquitoes collected in Thailand. The scientists
conducted a survey of genetic factors in Aedes aegypti (the primary dengue vector) that
influence virus transmission in nature. To do this, they measured the genetic predisposition of
mosquitoes to transmit different genetic variants of the virus obtained from patients living in
the region where the insects were collected.

The scientists discovered that a set of genetic factors making mosquitoes more or less able to
transmit dengue viruses were present in the natural mosquito population under study.
Surprisingly, the effect of some of these genetic factors depended on which strain of the virus
the insect was exposed to. Consequently, a genetic factor conferring resistance to one virus
strain may turn into a susceptibility factor against another strain. The scientists therefore
concluded that virus transmission is the result of a complex interaction between genetic
factors in both the mosquito and the virus.



These findings significantly improve our understanding of dengue biology in nature and open
up new avenues of application, such as developing strategies to inhibit dengue virus
development in mosquitoes so that they can no longer transmit the virus.

For Louis Lambrechts, CNRS researcher at the Institut Pasteur, "these findings also have
fundamental implications for the genetics of susceptibility to infectious diseases beyond the
mosquito-virus system: they suggest that the effect of host genetic factors may vary
depending on the genetic variations of the pathogenic agent itself”. Therefore, genetic
susceptibility to infectious diseases is not solely an intrinsic characteristic of the host but is also
a trait shared with the pathogen.
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