SPRINGER NATURE

Infographic: Research opportunities foreseen in the different mosquito vector-
virus interactions. The text in the graphic is reprinted below.
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The mosquito senses its host by means of vision, odor,
temperature and other attraction cues

The mosquito becomes infective, i.e., competent to transmit
the virus, when the viral particles overcome the mosquito
salivary gland barrier and enter the salivary glands,
replicate, shed into the lumen of the gland and finally are
available in the insect saliva

Research targets: Same as 4 for
the salivary glands

The ingested blood meal will start to be digested in
200 pm the stomach (midgut) If the ingested blood meal

contains virus, the particles will adhere and enter
the epithelial cells where it will replicate intensely for a
few days. In the mosquito stomach, the virus cross
N the mosquito midgut barrier to the hemocoel to
The virus disseminate into the hemocoel and disseminate to secondary target tissues
infect the mosquito reproductive tissues and
might sexually transmit from mosquito to
mosquito and/ or from a gravid infected female
mosquito to its progeny (vertical transmission)

Research targets: To precisely identify the many interaction pathways, molecules
and mechanisms involved (for both mosquito vector and virus) that will lead to
mosquito infection in the saliva, in the mosquito midgut cell, in the hemocoel, in
the various tissues, in order to create ways to decrease and block this interaction,
thereby impeding the mosquito from becoming infected, by means of genetic
reproductive tissues (ovaries, sperm ssues, engineering, genetic shifting, drugs (e.g. hormones) in the mosquito vector, use
spermatheca) and in the eggs; use of physical offin Ao o5
mechanical and chemical mechanisms (e.g. of ic and e.g. modified genes,
ultrasound waves and respiratory inhibiting lethal genes, infected with transgenically modified symbiont bacteria); to identify
compounds in mosquito larval control) and understand the mosquito cellular and molecular immune response system

Research targets: Same as 4 for mosquito

Research targets: The use of attraction traps to lure and collect
mosquitoes; repellents using disguise molecules or
anti-attraction molecules

The mosquito avidly sucks blood while injecting
saliva in the host

Research targets: Decrease and block mosquito

biting by anti-mosquito clothing, anti-feeding
molecules in the host blood
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The mosquito saliva is a cocktail of molecules
of and anti-clotting i
The blood feeding step is epidemiologically important
because is when the mosquito gets infected
by the ingestion of viremic blood

Research targets: Transgenic mosquitoes with
modified saliva with antigenic properties molecules
that could be used as vaccine (for the host)
or modified molecules to be used to decrease
and block infection (in the vector)



