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Dengue fever is a viral vector-borne disease caused by infection of four dengue virus serotypes (DENV1-4) via
blood-sucking of Aedes mosquito. In Burkina Faso, dengue represents an added burden in an epidemiological
landscape dominated by malaria. Although Ae. aegypti and Ae. albopictus are present in Burkina Faso, there has
been no recent entomological study that would provide information about its distribution, especially in the
country’s large cities, where populations of this very urban mosquito have likely become widespread. Additional
new strategy to control the vector should absolutely be developed and involved in integrated vector management
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(IVM), because it is one of the most effective means to deal with the problem while waiting for a vaccine or
another effective dengue control strategy. In the proposed project of fiscal year 2016, based on collaboration
between Japan and Burkina Faso, entomological studies promoting multilateral approaches has been performed to
gather fine knowledge of diagnosis, ethology, immunity, and epidemiology of vector species on effective vector
control, as described below:

1) In vivo pathogen detection system (LAMP: loop-mediated isothermal amplification) rapidly identifying the
dengue virus (DENV) and zika virus (ZIKV) in vector mosquito was established. This method with an optimized
primer set enables us to distinguish different RNA genome of ZIKV, based on high fidelity of Bst DNA polymerase.
2) A mosquito specimen library was constructed in which mosquito samples were deposited when we collected
Aedes mosquitoes via manual catching from approximately 1,000 residences at Ouagadougou, Burkina Faso.
Images of representative samples from each household were digitally captured and used for identification of
mosquito species. /n vivo imaging system to make spatio-temporal map of the proliferation and environmental
adaptation of the virus in Aedes mosquitoes was established using pseudo-type virus and singe-round infection
particle.

3) Several methods for paratransgenesis, the modification of symbiotic organisms to deliver anti-pathogen effector
molecules, were developed for a novel strategy against dengue virus proliferation in mosquito vectors. Wolbachia
pipientis, an obligate intracellular bacterium, has been employed as a biocontrol strategy against dengue because it
limits replication of the virus in the mosquito. We identified a secreted protein of Wolbachia that can suppress
propagation of arbovirus such as ZIKV.

4) We developed a genetically modified strain of 4edes mosquito lacking a candidate gene encoding a taste receptor
protein that can detect host blood, and observed these mosquitos showed impaired blood-sucking behavior. We
established Ae. aegypti strains reared with mice, rabbits, chickens, common marmosets, and horses as sources of
blood meal. RNA-seq analysis showed that expression of a set of neuronal genes are altered in the brain of these
mosquito strains, suggesting that short-term plasticity as a possible key of mosquito host selection.
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