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Supplementary Tables
Table S1  Mean ± SE relative abundance (%) of dominant gut bacteria genera in male Tribolium castaneum determined by Illumina MiSeq high-throughput sequencing of the V3-V4 regions of the bacterial 16S rDNA gene. Means in the same row followed by the same letters are not significantly different (one-way ANOVA, Tukey HSD, P > 0.05).
	Genus
	Relative abundance (%)

	[bookmark: _Hlk113785350]
	ZJJX
	HBWH
	HNZZ

	Pseudomonas
	48.0 ± 3.7a
	12.4 ± 0.9c
	30.6 ± 0.3b

	Unclassified-f-Enterobacteriaceae
	12.7 ± 1.9c
	43.4 ± 3.1a
	26.3 ± 2.1b

	Acinetobacter
	20.9 ± 3.8b
	12.3 ± 0.3b
	35.2 ± 1.6a

	Enterococcus
	0.0 ± 0.0b
	22.9 ± 2.7a
	0.2 ± 0.2b

	Bradyrhizobium
	4.1 ± 0.4a
	1.6 ± 0.2b
	0.1 ± 0.0c

	Aeromicrobium
	3.7 ± 1.3a
	1.7 ± 0.3ab
	0.0 ± 0.0b

	Rhizobium
	3.7 ± 0.3a
	2.0 ± 0.1b
	4.7 ± 0.2a



Table S2  Primers in qRT-PCR for qualification of the gut bacteria load in male Tribolium castaneum.
	Target
organism
	Primer
	Target gene
	Amplicon size (bp)

	
	Forward (5´→3´)
	Reverse (5´→3´)
	
	

	T. castaneum
	TCCATCATGAAGTGCGATGT
	CCACATCTGTTGGAATGTCG
	β-actin
	228

	Bacillus
	TCGAAATTGAAAGGCGGC
	GGTGCCAGCTTATTCAAC
	16S
	288

	Citrobacter
	CTTGCTCCTTGGGT-GACGAGTGG
	TCTGGGGTCTCCTTCG-TAAATGC
	omp
	117

	Enterococcus
	GGATAACACTTGGAAACAGG
	TCCTTGTTCTTCTCTAACAA
	16S
	115

	Escherichia
	AAGGCGACGATCCCTAGCTGGTCTGAGAGGATGA
	GCTTGCCAGTATCAGATGCAGTTCCCAGGTTGAGC
	16S
	310

	Klebsiella
	TCGAAACTGGCAGGCTAGA
	GTTCTGTGGATGTCAAGACC
	16-23S
	260

	Staphylococcus
	ACGGTCTTGCTGTCACTTATA
	TACACATATGTTCTTCCCTAATAA
	16S
	257




[bookmark: _Hlk113787163]Table S3  Mean ± SE releasing amount (%) of four volatiles of male Tribolium castaneum from three populations (n = 5). Means in the same row followed by the same letters are not significantly different (one-way ANOVA, Tukey HSD, P > 0.05).
	Volatile
	ZJJX
	HBWH
	HNZZ

	Methyl-1,4-benzoquinone
	24.6 ± 0.5b
	29.5 ± 0.5a
	31.4 ± 0.5a

	4,8-Dimethyldecanal
	17.4 ± 0.3b
	22.4 ± 0.5a
	10.9 ± 0.2c

	1-Tetradecene
	21.5 ± 0.3a
	19.9 ± 0.4b
	16.8 ± 0.2c

	1-Pentadecene
	35.6 ± 0.5b
	27.1 ± 0.5c
	39.0 ± 0.2a




Table S4  Blast-based alignment of 16S rDNA of culturable gut bacteria isolated from male Tribolium castaneum.
	Isolate
	Sequence
length (bp)
	Nearest match
	Identity
(%)
	[bookmark: _Hlk111536366]GenBank accession number

	[bookmark: _Hlk111536299]TC1
	1512
	Bacillus cereus
	100
	NR_074540.1

	TC2
	1409
	Citrobacter freundii
	100
	KC344791.1

	TC3
	859
	Enterococcus faecium
	100
	KX959623.1

	TC4
	1467
	Escherichia coli
	100
	NR_114042.1

	TC5
	1530
	[bookmark: _Hlk111536229]Klebsiella pneumoniae
	100
	NR_117686.1

	TC6
	1477
	Staphylococcus aureus
	100
	NR_113956.1



[bookmark: _Hlk113006804][bookmark: _Hlk113202882][bookmark: _Hlk113784958]Table S5  Mean ± SE relative abundance (%) of six genera of gut bacteria in male Tribolium castaneum treated with antibiotics or re-inoculated with certain bacteria based on qRT-PCR. Means in the same row followed by the same letters are not significantly different (one-way ANOVA, Tukey HSD, P > 0.05).
	Bacterial genus
	Control
	Axenic
	Gnotobiotic

	Bacillus
	1.5 ± 0.1b
	0.7 ± 0.0c
	4.2 ± 0.1a

	Citrobacter
	22.5 ± 0.7a
	3.6 ± 0.3c
	15.6 ± 0.4b

	Enterococcus
	7.6 ± 0.2a
	1.8 ± 0.1b
	7.2 ± 0.1a

	Escherichia
	10.2 ± 1.0a
	1.4 ± 0.1b
	9.5 ± 0.2a

	Klebsiella
	11.4 ± 0.5a
	1.5 ± 0.1c
	9.3 ± 0.2b

	Staphylococcus
	0.3 ± 0.0b
	0.2 ± 0.0b
	2.4 ± 0.1a



