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Economic impact

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

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.

Introduction

Role of microbiomes

Microbiomes contribute to host
nutrition, digestion, detoxification,
immunity and environmental
adaptation.
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e How do metabolically active
communities differ from total

communities?
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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.

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

Our approach

Diversity and community

(RNA)

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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Highlights

* Five major stored-grain beetle
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Host-specific diversity and core consortia

(A) Bacteria (C) Bacteria
125
’ 1 <2 L Host-specific bacterial and fungal
2 2 ab b b a ab ool @® @ b b a a 1 @ P g
1 o s (01 B g s 1) B o olo E diversity
1500 Yo > =
p ; ) p : u
‘ L 7.5 . 7 > l >
1000 ‘ S & 2 k- oss B
£ so0 = 008 R2=0.79 .
-~ m [ 25 I le<ooot =7 O DNA/RNA profiles reveal total and
500 25 ’ ner tSNE1 . .
8 % . FU"Q' active communities
3 — ~ & o = Host_species
T 9 = - £00 05
£ s @ T castaneum @
8 gr2s ® roommes 300 o : :
5 2000 g dominica 3 2 O Flour microbiome separated from
ab abc ¢ ¢ b a . ab ¢ ¢ ¢ b a 2 O. surinamensis >
B S. zeamais . . . .
® Four . pest-associated microbiomes
1500 -1.0 p<0.001
75 tSNE1 -10 -05 00 05 1.0
1000 % § (D) Core ASV_Genus
> 50 >| Bacteria 3409 ASV2 g _Sematia . .
ASV3 g_Ralstonia
. - o AV gRaona [ Conserved core: 11 bacterial ASVs
s500{ ° N ASV21  g_Delftia
= 25 g ASV34 g_Sp_hingomonas and 9 fu ngal ASVS
- -_— . —-— == % 2000 zggg? g_.;cme;obacter
0 = _— - 0.0 . g_Pseudomonas
ASVE05  g_Phyllobact
" g% @ g8 e o A" g0 O\oa EO S E 1000 ASV782 g‘Acféé’vfr‘;f e
ag,\a“ LO“!R o™ f\na“‘aos P asxat‘ LONR 2o ‘“e“s o™ € IS 09, ASV935  g_Bacillus D C d t . b
1.¢ g ! : £.C g ASV1016 Lactobacillus
o8 o [ e ommon diet # common microbiome
T. castaneum N I
i L .
B) Fungi Lonzee 1 | l
3.0 O. surinamensis . ]
125 S. zeamais
c c b a b c a ab Core ASV
Fungi Core ASV___Genus
x B 25 64 fASV2 g_unclassified
% 100 2 o 80 fASV14 g_unclassified ° . . .
= fASV20 Trich
- = - - Ve oromas %* Stored-grain pests maintain host-
© g c20 o c 43 fASVT0  g_unclassified
g Z 5 < 2 W = ASVB4 g Microascus H H : : .
s > = 5 3 iaSves 9-Microascu specific microbiomes despite sharing
50 — 15 © 20 ;Ang:r _gspergr’ﬂus th h t fl b t t
’ . E 4SV233__g Gibberela e same wnea our supstrate
11 9 °
6 4
5| B O L oy I
3 H R. dominica
1% “‘Ga ﬁ\a\fs \0\\‘ 10° n\oa (“a\s \0\)‘{ s " . { ]
" 3 o o™ 51%° € \__oN N a0 o1 ¢ zeamais ) I

Core ASV



conserved clades, and active bacterial taxa
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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.

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

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

1 No significant relationship was detected between host phylogeny and microbiome structure.
1 Deterministic processes dominated microbiome assembly across all host species.

[ Eight conserved bacterial clades overlapped with metabolically active taxa.

(J Conserved active microbes represent potential targets for sustainable pest management.
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