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Background and Aims

Climate change significantly alters mosquito distribution and their role as
disease vectors. Species like Aedes albopictus in Europe, and Anopheles
stephensi in Africa rapidly adapt to climate changes, intensifying disease
transmission. Since, microbial communities play an important role in

the fitness of mosquito, symbionts may help host adaptation. However,
understanding mosquito-symbiont interactions in thermal adaptation is
limited. Thus, comprehending mosquito mechanisms, microbiota, and their
response to thermal stress is crucial for better vector control. This study aims
to examine the symbiotic bacteria profiles of four mosquito species exposed
to different temperatures, identifying potential symbionts implicated in
mosquito adaptation.

Methods

Mosquitoes belonging to the species An. stephensi, Ae. albopictus, Aedes
koreicus, and Culex pipiens were exposed to three different temperatures:
16°C, 24°C, and 28°C. They were collected at intervals of 5 and 10 days post-
exposure. Next-generation sequencing (NGS) was employed to examine the
16S ribosomal RNA profile. Moreover, the gene expression of five selected
genes potentially associated with mosquito thermal adaptation was analysed
by qPCR.

Results

The metagenomic analysis indicated that temperature fluctuations affected
the presence and/or abundance of selected bacteria. Specifically, Serratia
increased at lower temperatures, whereas Asaia increased at higher
temperatures. Additionally, the genetic analysis showed that the gene Acetyl-
CoA carboxylase was predominantly upregulated at lower temperatures.

Conclusions

The findings uncovered specific genes and bacteria associated with the
phenomenon of thermal adaptation in mosquitoes. Gaining insight into the
complex interplay between symbionts and their hosts is crucial for enhancing
our comprehension of insect fitness and adaptation and refining the
surveillance and management of mosquitoes.
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