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Introduction



Highlights

• Five major stored-grain beetle 
pests

• DNA/RNA profiling: total vs. 
active microbiomes

• Host-specific microbial 
communities

• Conserved core and active 
bacterial taxa

• Deterministic processes dominate 
assembly

• Host phylogeny was not the main 
driver

DNA/RNA sequencing | Active microbiome | Core taxa | Host specificity | Deterministic assembly



Host-specific diversity and core consortia

❑ Host-specific bacterial and fungal 
diversity

❑ DNA/RNA profiles reveal total and 
active communities

❑ Flour microbiome separated from 
pest-associated microbiomes

❑ Conserved core: 11 bacterial ASVs 
and 9 fungal ASVs

❑ Common diet ≠ common microbiome

❖ Stored-grain pests maintain host-
specific microbiomes despite sharing 
the same wheat flour substrate.



Ecological assembly, host phylogeny, conserved clades, and active bacterial taxa

❑ Deterministic processes outweighed 
stochasticity

❑ Strongest deterministic assembly in R. 
dominica and O. surinamensis

❑ Host phylogeny showed no significant 
microbiome correlation

❑ Eight conserved bacterial clades 
identified

❑ RNA profiles revealed putatively active 
bacterial taxa

❑ Conserved and active taxa may support 
host adaptation

Deterministic ecological filtering, rather than host phylogeny alone, drives microbiome assembly in stored-grain pests.



Summary 

❑Host species, rather than a shared diet, strongly structured microbiome composition. 

❑DNA/RNA sequencing distinguished total and metabolically active microbial communities. 

❑A conserved core microbiota comprising 11 bacterial and 9 fungal ASVs was identified. 

❑No significant relationship was detected between host phylogeny and microbiome structure.

❑Deterministic processes dominated microbiome assembly across all host species. 

❑Eight conserved bacterial clades overlapped with metabolically active taxa. 

❑Conserved active microbes represent potential targets for sustainable pest management.
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