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Economic impact

Coleopteran stored-grain pests
cause substantial post-harvest
losses worldwide.

Nutrition &
digestion

Are microbiomes host-specific
despite a common diet?

ERE

Shared wheat flour substrate

Study aim

To characterize and compare the total
and metabolically active bacterial and

@ fungal microbiomes of major stored-
grain pests and their substrate, and
to elucidate the ecological processes
driving microbiome assembly.

Microbiomes contribute to host
nutrition, digestion, detoxification,
immunity and environmental
adaptation.

Role of microbiomes Current knowledge gaps

* Most studies rely on DNA-based
approaches that profile total
microbiota only.

e The metabolically active fraction
remains poorly understood.

* The ecological processes shaping
microbiome assembly in stored-
grain pests are largely unknown.
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Immunity Detoxification Adaptation

e How do metabolically active
communities differ from total
communities?

Deterministic processes
(e.g., host filtering,
selection)

Total microbiome Active microbiome
(DNA (RNA)

Our approach

DNA- and RNA-based Diversity and community
amplicon sequencing analyses
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(DNA) (RNA)

Five major coleopteran
pests + substrate

EERRE

Core microbiota
identification

Why it matters

Answering these questions will
deepen our understanding of insect—
microbe interactions and support
novel strategies for sustainable

pest control.

Are communities shaped by deterministic
or stochastic processes?

Stochastic processes
(e.g., drift,
dispersal)

Ecological assembly
frameworks
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