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The molecular mechanisms by which symbionts manipulate the
  whitefly reproduction

Junbo Luan
College of Plant Protection, Shenyang Agricultural University, Shenyang, 110866,China

Abstract: The whitefly Bemisia tabaci MED and MEAM1 are two of the most significant and 
invasive pests in the global agriculture. These whiteflies carry the obligate symbiont Portiera and 
Hamiltonella in their bacteriocytes and harbor Rickettsia in their whole bodies. Hamiltonella 
impacts  the sex ratio of the whitefly B. tabaci. Rickettsia influences both fecundity and sex ratio 
of the  whitefly B. tabaci. We demonstrated that Hamiltonella induces a female-biased sex ratio 
in B. tabaci by facilitating fertilization and the provisioning of five B vitamins. We further 
demonstrated  that Hamiltonella-derived folate regulates host histone methylation modifications, 
which thereby  impacts host ovary mitochondrial function, and finally determines whitefly sex ratio. 
We found that  Rickettsia results in increased whitefly fecundity and female-bias by stimulating 
juvenile  hormone synthesis. We also revealed that Rickettsia has been integrated into 
metabolic  collaboration between whitefly and obligate symbiont Portiera for synthesis of 
essential  aminoacids, which benefits whitefly reproduction. Overall, two intracellular symbionts 
Hamiltonella and Rickettsia regulate different reproduction traits of whiteflies by using  distinct 
strategies.
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Interactions Between Honeybee Gut Microbiota and Their Role 
in Host  Adaptation

Xin Zhou
Department of Entomology,China Agricultural University, xinzhou@cau.edu.cn

Abstract: The symbionts of insects may play a significant role in host adaptation and urvival. To
test this, we developed a honeybee gut microbiota platform that supports both the in vitro cultivation of 
bee gut bacteria and the in vivo inoculation of specific bacterial mixtures into germ-free honeybees. 
Our recent work has revealed intimate interactions among honeybee gutbacteria, as well as between 
the symbionts and their host. These include bacterial collaboration in pectin digestion, coexistence 
strategies between closely related bacterial strains, bacterial contributions to maintaining host 
metabolic homeostasis, and host immune regulation of microbial specificity. Importantly, by framing the 
research within the context of host adaptation and evolution, we began to understand how this 
interacting entity copes with environmental challenges. We demonstrated that dietary variations play a 
dominant role in shaping the gut microbiota of honeybees across their distribution range. This was 
further supported by finding in overwintering honeybee colonies, where an abrupt dietary shift from 
pollen-rich food to primarily nectar (honey) leads to an annual turnover in the gut microbial 
community.  The bacteria enriched during winter may, in return, supplement the honeybee with microbial 
products that  help overcome seasonal nutrient deficiencies. Further investigation at the Apis genus 
level suggested  that the enrichment of certain core bacterial tax a may contribute to the cold 
adaptation of hosts,  facilitating their survival to temperate climates.

mailto:xinzhou@cau.edu.cn
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Delftia tsuruhatensis as a dual-purpose bacterial symbiont for  
blocking Plasmodium and Leishmania transmission

Wei Huang
Shanghai Institute of Immunity and Infection, Chinese Academy of Sciences,

  whuang@siii.cas.c

Abstract: The symbiotic bacterium Delftia tsuruhatensis TC1, originally isolated from Anopheles 
mosquitoes refractory to Plasmodium falciparum, colonises the gut of both mosquitoes and the sand fly 
Phlebotomus duboscqi without fitness costs. In mosquitoes, D.  tsuruhatensis secretes the small 
hydrophobic alkaloid harmane, which penetrates the cuticle to arrest early Plasmodium stages. In 
sand flies, colonisation induces gut dysbiosis that indirectly impairs Leishmania major development 
and reduces vector competence; infected flies transmit fewer parasites and fail to establish
murinelesions. Semi-field trials and mathematical modelling indicate that D.tsuruhatensis-based 
intervention could suppress malaria and leishmaniasis endemicity. These findings establish D. 
tsuruhatensis as a single, non-genetically modified microbial agent for dual vector control.
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Wolbachia infected Aedes albopictus males regulate the 
uninfected  females’ fecundity through rpz gene

Guanhong Wang
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Exploring Microbe-Based Approaches for Mosquito-Borne 
Diseases Control

Chunlai Cui
Shanghai Institute of Wildlife Epidemics, School of Life Sciences, East China NormalUniversity,

  Shanghai, 200241, China

Abstract: Mosquitoes serve as vectors of numerous severe infectious diseases, including malaria, 
denguefever, Zika, and chikungunya fever, yet effective vaccines or therapeutics arelacking. Vector 
control remains the primary strategy for disease prevention. Our research focuses on the 
interactions between mosquito and microorganisms. We investigate how fungi and bacteria that 
naturally associate with mosquitoes regulate host development, immunity and metabolism, and 
leverage these interactions to devise new disease-control tools. Our research indicate that (1)
we find that small non-coding RNAs move between mosquitoes and entomopathogenic fungi, 
mediating infection and defense interactions through cross-kingdom RNAi; (2) based on the 
cross-kingdom RNAimechanism, we engineer entomopathogenic fungi to express 
mosquito-specific small RNAs, thereby markedly increase their lethality against to mosquitoes;
(3) we develop a paratransgenesis strategy that employs symbiotic bacteria to produce and 
deliveranti-pathogen effectors for combatingmosquito-bornediseases.

         Keywords : mosquito, entomopathogenic fungi, gut symbiotic bacteria, cross-kingdom 
RNAi,  paratransgenesis
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The influence of gut microbiota on Peritrophic matrix (PM) formation

Xiumei Song1, Jingwen Wang1*
1 State Key Laboratory of Genetic Engineering, School of Life Sciences, Department of Infectious

  Diseases, Zhongshan Hospital, Fudan University, Shanghai 200438, China
* Correspondence: jingwenwang@fudan.edu.cn

Abstract: The PM is an acellular layer formed when mosquitoes ingest a blood meal. It is 
composed of chitin, proteins, and glycoproteins ， which provides protection for the midgut epithelium 
by separating the blood bolus from the epithelial cells. However, the factors that influence PM 
formation in most insect vectors remain unclear. Our study found that PGNs (peptidoglycans) and 
LPS (lipopolysaccharides), which are typical components of bacteria cell walls, play an important role 
in regulating PM formation. The recognition of LPS and PGNs in the mosquito midgut by PGRP 
striggers the Toll and IMD pathways. This leads to the binding of Rel1 and Rel2 to the promoter region 
of  Per1, promoting PM formation. Tryptophan (Trp) is an essential amino acid that is mainly supplied 
by  blood meals. And the majority of free Trp is oxidized through the kynurenine pathway, resulting in the 
production of kynurenine (Kyn), 3-hydroxykynurenine (3-HK), and xanthurenic acid (XA). However, 
little is known about the contribution of the microbiota on tryptophan metabolism in mosquitoes. We 
found that the symbiont P. alcaligenes has ability to catabolize 3-HK, which impairs PM formation, 
thereby protecting the midgut from pathogen infection. Thus, the microbiota of mosquito midgut plays 
an important role in maintaining homeostasis by regulating the integrity of the PM structure.
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Essential Role and Universal Presence of Recently Acquired
  Co-obligate Symbionts

Hong Gao1, Yi Hu1
1.Beijing Normal Univ, Key Lab Biodivers Sci & Ecol Engn, Coll Life Sci, Minist Educ, Beijing,Peoples R

  China, yi.hu@bnu.edu.cn

Abstract: Nutritional endosymbioses have enabled insects to exploit nutrient-poor diets.Though 
some of these symbioses have been stable for hundreds of millions of years, in many lineages 
of insects the ancient symbionts show extreme genome erosion and have gotten replacedor 
complemented by other microorganisms. However, the biological significance and stabilityof 
these associations with newly acquired microbesis largely unknown. The East Asiancicada 
Platypleura kaempferi represents an ideal model for studying evolutionary dynamics in 
nutritional symbioses. Like mostcicada species, it harbors the ancient obligate symbionts 
Sulciaand Hodgkinia, along with anewly required Arsenophonus symbiont. Hodgkiniain this 
system exhibits unprecedented genomic disintegration, having lost ancestral genes 
encoding key conserved metabolic functions. It is not clear whether Arsenophonushas taken 
over the missing functions of Hodgkiniain P. kaempferi and how stable this tripartite symbiotic 
association is. Using a combination of microscopy, amplicon and metagemonic 
sequencing on Platypleura kaempferi from 17 populations,we show that Hodgkiniain P. 
kaempferi exists in ahyper-fragmented state, with preliminary data suggesting the rRNA 
operon is the only element that seems to be retained across the many putative genomes. This 
radical fragmentation coincides with complete erosion of folate (B9) and riboflavin (B2)
biosynthesis pathways-functions conserved in other Hodgkinia lineages. Crucially, the
co-occurring Arsenophonus symbiont retainsintact pathways for these vitamins alongside 
essential aminoacid production. Phylogenetically, cicada-associated Arsenophonus clusters 
with obligate nutritional symbionts from other insects, exhibiting hallmark genomic features
of mutualism:reduced genome size (∼1.8 Mb), low GC content (23%),and retention of 
host-beneficial metabolic genes. Spatial mapping via FISH confirms Arsenophonus 
predominantly colonizes fatbodies, while Sulcia and odgkini are side in bacteriomes.These 
findings indicate P. kaempferi has evolved atripartite symbiosis where Arsenophonus 
functionally compensates for Hodgkinia &;metabolic deterioration. Metagenomics and amplicon 
sequencing data across geographically distinct hosts demonstrates unexpected stability of this 
three-partnersystem. This system provides a unique model to investigate how hosts 
sustain symbioses amid escalating genomic instability, offering insights into the mechanisms 
underpinning symbiont complementarity and replacement during nutritional mutualism 
breakdown.
Keywords: genome fragmentation; metabolic complementarity; nutrition almutualism;symbiont 

compensation
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