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Editorial on the Research Topic
Parasite interactions with insect hosts in tropical diseases

Vector-borne diseases such as malaria, dengue, schistosomiasis, Human African
trypanosomiasis, leishmaniasis, Chagas disease, yellow fever, Japanese encephalitis, and
onchocerciasis, are still a major health concern resulting in more than 700 thousand
deaths worldwide (1). Over the years, numerous strategies have been implemented to
control vector populations. However, vector-borne pathogen transmission still represents
a major global health burden (2). Therefore, understanding insect vector-pathogen
interactions is key to developing new and efficient strategies to control vector-borne
diseases. The collection ‘Parasite interactions with insect hosts in tropical diseases’
received four submissions. Notably, all contributions come from labs with a long-
standing interest in vector-pathogen interactions, and which are all located in regions
where insect-borne diseases are endemic.

The paper by Barletta et al. explored the importance of sexual dimorphism in immune
responses and infection resistance across various hematophagous insect vectors. This
cross-species study revealed that unchallenged adult males have higher expression of
immune-related genes than females and presented lower midgut basal microbiota in the
most studied species, Aedes aegypti, Anopheles aquasalis and Lutzomyia longipalpis.
Although divergence in immune gene expression and microbiota levels were not
observed in A. aegypti during pupal stages or immediately after mosquito emergence,
sexual dimorphism is still observed after antibiotic treatment. Sexual immune differences
appear to be microbiota-independent, but might depend on midgut maturation and
microbiome establishment. A more robust immune system in males would allow them to
better overcome immune challenges. This can translate as an evolutionary strategy to
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remain fit, increasing the capacity of insemination of more
females. Conversely, in Rhodnius prolixus, which transmits
Trypanosoma cruzi, the expression of immune genes is more
pronounced in unfed females than males. In R. prolixus, male and
female adults share a restricted hematophagous diet. In contrast,
among Aedes spp., Anopheles spp., and Luzomyia spp., the males
feed solely on carbohydrate-rich solutions, while females
additionally feed on blood. Therefore, feeding habits can
contribute to more potent immune responses in males. The
authors discuss that life-history strategies between sexes in a
given species might be crucial to direct differences in the immune
system and therefore affect pathogen transmission.

Next, in their primary work, Sousa et al. focused on how
the kinetoplastid parasite T. cruzi regulates in its favor the lipid
metabolism of its insect vector, R. prolixus. The uptake of the
lipid component of R. prolixus lipophorin by T. cruzi affects the
dietary lipid storage of the hemipteran. T. cruzi infection of R.
prolixus led to downregulation of genes involved in metabolic
pathways across different triatomine organs. Conversely,
upregulation of lipid receptor transcripts suggests a
compensation to take more lipids from lipoproteins of the
hemolymph. Also, several lipid classes were involved in
response to infection, despite modulating only the insect fat
body. As T. cruzi is a gut-restricted parasite within its vector,
the authors suggest that the association between the
parasite and the vector tissues is possible through cell
signaling molecules.

The issue also received two reviews which explored the
interconnection of viruses and insect vectors from different
points of view: one, on the epidemiological relevance of
vector-borne viruses of public health importance; the other, on
the role of the virome in vectors that act as parasite hosts, as is
the case of R. prolixus.

Pereira et al. explored the entomo-epidemiological
literature on vector-virus interactions and the transmission of
two arboviruses: Mayaro virus (MAYV) and Oropouche
orthobunyavirus (OROV). The authors discuss that although
viruses such as Dengue, Zika, and Chikungunya have caused
worrying epidemics over the last decades and are now the focus
of major clinical and basic research investments, other viruses
of the same family remain neglected despite their relevance to
human health. The authors emphasize the relevance of
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environmental alterations (e.g., global warming) causing
vectors to expand their geographical spread. Moreover, both
viruses have unique genetic features that impact their spreading:
MAYYV has a remarkable genetic plasticity, which increases its
capacity to adapt to multiple vertebrate and insect hosts, while
OROV can interchange segments of RNA with other strains
through genetic reassortment, allowing the development of
While MAYV and OROV have
consistently appeared in the scientific literature since their

novel viral strains.

discovery in the 1950s, it was only over the last decade that
reports and research on these viruses significantly increased.
This coincides with outbreaks in major cities of various Central
and South American countries. The authors emphasize the
importance of monitoring these arboviruses to avoid viral
outbreaks similar to those recently faced with Dengue, Zika,
and Chikungunya (3).

Finally, in the mini-review by Cardoso et al. the authors
focus on the virome of R. prolixus, insect vectors of the parasite
T. cruzi. Although the interaction between triatomes and their
bacteriome has been explored to a large extent, viral species
infecting triatomine insects remain largely unknown. In other
insects, the vector’s virome has been shown to range from
beneficial, symbiotic, or detrimental to the insect vector due to
reduced survival, altered general homeostasis, and/or
compromised reproduction capacities. The authors highlight
the scientific knowledge on various Triatoma viruses (TrV)
and explore their relevance in two contexts: a) some of these
viruses have been detected in humans, raising the question on
the role of the triatomine vector in viral transmission and the
clinical relevance of TrVs, and b) TrV infections result in high
mortality rates and a highly reduced oviposition capacity among
the triatome population. The authors discuss the possibility of
using TrVs as a biological tool against the triatomine vector
population in the context of Chagas disease transmission-
blocking. This strategy is not unheard of, as insect-infective
pathogens have been previously explored as a tool for vector
control of other infectious diseases (4-8). Although this work
focuses solely on triatomine insects, it reminds the reader of the
importance of considering a comprehensive toolkit in the fight
against vector-borne parasitic diseases.

Together, the collection of articles in this Research Topic
contemplates vector-pathogen interactions with significant
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Collection overview. The collection ‘Parasite interactions with insect hosts in tropical diseases’ received submissions covering 4 main topics:
immune sexual dimorphism among insect vectors; neglected arboviruses infecting mosquitoes; altered lipid metabolism in Rhodnius prolixus
due to acute infection with T. cruzi; and the relevance of the R. prolixus virome for vector control. Figure created with BioRender.com.

momentum, including the relevance of the vector microbiome to
vector survival and parasite transmission; the connection
between sexual dimorphism and immune responses across
different species; the effect of parasitism in the metabolism of
the insect-vector; and emerging vector-borne arboviruses and
their relevance to public health summarized in Figure 1.
Altogether, these topics represent the broader view under a
‘One Health® approach (9, 10) guiding basic research, clinical
research and public policy in the near and long-term future.
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