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Research update

Mosquitoes are effective vectors for infectious diseases because of their
strong drive for blood-feeding behavior. Both female and male mosquitoes seek and
feed on nectar as their main nutrient source. However, sexually mature females switch
their food source to vertebrate blood, which is absolutely required for egg production
and completion of the reproductive cycle'. In their pursuit of an ideal blood meal,

female mosquitoes use multiple cues that are emitted from the host, including COo,



odor, and heat?. Even though heat is a robust inducer for host-seeking and feeding
behavior, how mosquitoes detect thermal cues, and neuronal mechanisms guiding
these behaviors have remained a mystery.

To date, the molecular thermosensors guiding animal behavior identified have
been temperature-sensitive ion channels. The most well characterized temperature
detectors are the transient receptor potential (TRP) family of ion channels. Each TRP
channel is tuned to detect a specific temperature range, and acts primarily to initiate
avoidance behavior in response to noxious heat, warmth, and cold in both vertebrates
and invertebrates3“. Mosquitoes are unusual in showing innate attraction towards heat.
A recent study by the Vosshall lab demonstrated that the thermosensitive cation
channel, TRPA1, is required for detection of temperatures that are very hot (> 50°C),
which helps mosquitoes avoid potentially harmful temperature and fine-tune their
thermal preference towards host temperature®. However, TRPA1 knockouts displayed
normal warmth detection and preference for host physiological temperature,
suggesting that mosquitoes have adapted other thermosensors for heat-seeking
behavior. Among the candidates could be additional TRP channels, insect
chemosensory receptors of the GR or IR families, or even novel classes of receptors
and ion channels unique to mosquitoes that are yet to be determined.

| am continuing to address two questions: (1) What are the mosquito
thermosensors that are required for heat detection? (2) What is the neuronal circuit
underlying host-seeking and feeding behavior at host skin surface? By answering

these questions, we will have a better understanding of how mosquitoes target



humans as a source for blood and will further help generate strategies to fight off

mosquito-based infectious diseases.
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