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Systematic review: the relationship of immune family gene in Anopheles mosquito
(Diptera: Culicidae) on Plasmodium infection
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ABSTRACT
The study of genes in the immune system of Anopheles mosquitoes, specifically the JAK-STAT pathway,

in relation to their response mechanisms to malaria infection, in conjunction with the genes NOS, TEP1, SOCS,

and HPX15, collaborate within the JAK-STAT pathway to mount immune responses against malaria infection.
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This study employs a systematic literature review approach with a research guideline that suggests if Anopheles
mosquitoes possess suspect genes that increase their vector potential for malaria transmission, these mosquitoes
are more likely to serve as primary vectors. Conversely, if fewer suspect genes are present, the potential for
malaria transmission decreases. Inhibiting the expression of genes, particularly those that enhance the vector
potential of Anopheles mosquitoes, is a strategy to reduce their competency to transmit malaria. The systematic
review results related to confirmed suspect genes associated with malaria transmission indicate that inhibiting the
expression of these genes can reduce the development of malaria parasites. For example, inhibiting the HPX15
gene significantly reduces the number of ookinetes forming in the midgut of Anopheles mosquitoes. Additionally,
the SOCS and PIAS genes act as negative feedback mechanisms for JAK-STAT to stop the activation of the NOS
gene, which prevents hyper-immunity. However, within 24 hours post-infection, ookinetes fully mature and are
ready for implantation. This systematic review provides an understanding of the immune systems of different
Anopheles mosquito species, including the roles and functions of individual genes. The knowledge gained can be
utilized to develop strategies to inhibit the expression of genes that enhance the vector potential of Anopheles

mosquitoes for malaria transmission. This represents a novel approach to preventing and controlling malaria

outbreaks.
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