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The yellow fever mosquito, Aedes aegypti (Ae. aegypti) is a major disease vector for dengue virus, Zika 

virus, yellow fever and chikungunya. One of the poorly understood aspects of mosquito blood-feeding 

behaviours is how they target an optimal site in order to penetrate the skin and blood vessels without 

alerting the host animal. Here we provide new findings that the piercing-sucking stylet of Ae. aegypti is 

an essential apparatus for the final stage in blood feeding behaviour. Indeed, the stylet possesses olfactory 

receptor neurons that express two conventional olfactory receptors of Ae. aegypti (AaOrs), AaOr8 and 

AaOr49, together with the olfactory co-receptor (AaOrco). In vitrocalcium imaging using transfected cell 

lines demonstrated that AaOr8 and AaOr49 were activated by volatile compounds present in blood. Gene 

expression inhibition of these Ors interferes with blood-feeding behaviours. In silico protein modeling 

and mutaganasis also demonstrated structural interactions between these Ors and ligands. Taken together, 

we identified olfactory receptor neurons in the stylet involved in mosquito blood feeding behaviors, 

which in turn indicates that olfactory perception in the stylet is necessary and sufficient for mosquitoes to 

find host blood in order to rapidly acquire blood meals from a host animal.
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