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Table S1. Sequencing data sources and genome assembly status of Elsholtzieae species
	Taxon
	Long-read sequencing data
	Sequencing platforms
	Mitochondrial genome
	Chloroplast genome

	K. sinensis
	Sequencing
	PacBio
	√
	√

	P. frutescens
	Sequencing
	PacBio
	√
	√

	M. soochouensis
	CRR1976150
	PacBio
	√
	√

	M. chinensis
	CRR1967149
	PacBio
	√
	√

	M. chinensis ‘Jiangxiangru’
	CRR1967148
	PacBio
	√
	√


Note: “√” indicates that the genome assembly for the species was performed in this study. Sequencing platform abbreviations: PacBio (Pacific Biosciences).


Table S2. Genome characteristics of five closely related species
	Taxon
	Genome_size(bp)
	GC_content(%)
	Depth
	Number of CDS
	CDS length
	Total_AA
	Coding density(%)

	K. sinensis
	330533
	45.1
	532×
	35
	29988
	9996
	9.07

	P. frutescens
	299551
	45.2
	2222×
	34
	27913
	9304
	9.32

	M. soochouensis
	314737
	44.8
	157×
	33
	29729
	9909
	9.45

	M. chinensis
	336646
	45
	985×
	37
	32074
	10691
	9.61

	M. chinensis ‘Jiangxiangru’
	347981
	44.9
	240×
	36
	30721
	10240
	8.83




	Taxon
	CDS genes
	tRNA
	rRNA

	K. sinensis
	atp1, atp4, atp6, atp8, atp9, ccmB, ccmC, ccmFC, ccmFN, cob, cox1, cox2, cox3, matR, mttB, nad1, nad2, nad3, nad4, nad4L, nad5, nad6, nad7, nad9, rpl10, rpl16, rpl5, rps10, rps12, rps13, rps14, rps3, rps4, sdh4
	trnC-GCA, trnD-GUC, trnE-UUC, trnF-GAA, trnG-GCC, trnH-GUG, trnI-CAU, trnI-GAU, trnK-UUU, trnM-CAU, trnN-GUU, trnP-UGG, trnQ-UUG, trnS-GCU, trnS-GGA, trnS-UGA, trnV-GAC, trnW-CCA, trnY-GUA, trnfM-CAU
	rrn18, rrn26, rrn5

	P. frutescens
	atp1, atp4, atp6, atp8, atp9, ccmB, ccmC, ccmFC, ccmFN, cob, cox1, cox2, cox3, matR, mttB, nad2, nad3, nad4, nad4L, nad6, nad7, nad9, rpl10, rpl16, rpl5, rps10, rps12, rps13, rps14, rps3, sdh4
	trnC-GCA, trnD-GUC, trnE-UUC, trnF-GAA, trnG-GCC, trnH-GUG, trnI-CAU, trnK-UUU, trnM-CAU, trnN-GUU, trnP-UGG, trnQ-UUG, trnS-GCU, trnS-GGA, trnS-UGA, trnW-CCA, trnY-GUA, trnfM-CAU
	rrn18, rrn26, rrn5

	M. soochouensis
	atp1, atp6, atp8, ccmB, ccmC, ccmFC, ccmFN, cob, cox1, cox2, cox3, matR, mttB, nad1, nad2, nad4, nad4L, nad5, nad6, nad7, nad9, rpl10, rpl16, rpl5, rps10, rps13, rps14, rps3, sdh4
	trnC-GCA, trnD-GUC, trnE-UUC, trnF-GAA, trnG-GCC, trnG-UCC, trnH-GUG, trnI-CAU, trnK-UUU, trnM-CAU, trnN-GUU, trnP-UGG, trnQ-UUG, trnS-GCU, trnS-GGA, trnS-UGA, trnW-CCA, trnY-GUA, trnfM-CAU
	rrn18, rrn26, rrn5

	M. chinensis
	atp1, atp4, atp6, atp8, atp9, ccmB, ccmC, ccmFC, ccmFN, cob, cox1, cox2, cox3, matR, mttB, nad1, nad2, nad3, nad4, nad4L, nad5, nad6, nad7, nad9, rpl10, rpl16, rpl5, rps10, rps12, rps13, rps14, rps3 , sdh4
	trnC-GCA, trnD-GUC, trnE-UUC, trnF-GAA, trnG-GCC, trnG-UCC, trnH-GUG, trnI-CAU, trnK-UUU, trnM-CAU, trnN-GUU, trnP-UGG, trnQ-UUG, trnS-GCU, trnS-GGA, trnS-UGA, trnW-CCA, trnY-GUA, trnfM-CAU
	rrn18, rrn26, rrn5

	M. chinensis ‘Jiangxiangru’
	atp1, atp4, atp6, atp8, atp9, ccmB, ccmC, ccmFC, ccmFN, cob, cox1, cox2, cox3, matR, mttB, nad1, nad2, nad3, nad4, nad4L, nad5, nad6, nad7, nad9, rpl10, rpl16, rpl5, rps10, rps12, rps13, rps14, rps3, sdh4
	trnC-GCA, trnD-GUC, trnE-UUC, trnF-GAA, trnG-GCC, trnG-UCC, trnH-GUG, trnI-CAU, trnK-UUU, trnM-CAU, trnN-GUU, trnP-UGG, trnQ-UUG, trnS-GCU, trnS-GGA, trnS-UGA, trnW-CCA, trnY-GUA, trnfM-CAU
	rrn18, rrn26, rrn5


Table S3. Mitochondrial gene composition of five Lamiaceae species (including one cultivar)


Table S4. Selective pressure estimates for shared mitochondrial protein-coding genes among Perilla frutescens and its relative species.
	Gene
	Ka
	Ks
	Ka/Ks
	Interpretation

	atp1
	0
	0.003
	0
	Purifying selection

	atp8
	0
	0.004
	0
	Purifying selection

	ccmC
	0
	0.004
	0
	Purifying selection

	ccmFN
	0
	0.002
	0
	Purifying selection

	cox1
	0
	0
	NA
	Highly conserved / not estimable

	cox3
	0
	0
	NA
	Highly conserved / not estimable

	cob
	0
	0
	NA
	Highly conserved / not estimable

	matR
	0.0005
	0.0017
	0.29412
	Purifying selection

	mttB
	0.00102
	0
	NA
	Not reliably estimable

	nad4
	0
	0
	NA
	Highly conserved / not estimable

	nad4L
	0
	0
	NA
	Highly conserved / not estimable

	nad6
	0.00085
	0
	NA
	Not reliably estimable

	nad7
	0.00044
	0
	NA
	Not reliably estimable

	nad9
	0
	0
	NA
	Highly conserved / not estimable

	rpl5
	0
	0
	NA
	Highly conserved / not estimable

	rpl16
	0.0012
	0
	NA
	Not reliably estimable

	rps3
	0.00077
	0.00203
	0.37931
	Purifying selection

	rps13
	0.00301
	0
	NA
	Not reliably estimable

	rps14
	0
	0.00586
	0
	Purifying selection

	sdh4
	0
	0
	NA
	Not reliably estimable




Table S5. Summary statistics of simple sequence repeats (SSRs) in the mitochondrial genomes of five species
	Taxon
	Total SSRs
	Mononucleotide
	Dinucleotide
	Trinucleotide
	Dominant mono motif
	Dominant di motif
	Dominant tri motif

	K. sinensis
	15
	13
	0
	2
	A
	-
	AAT/TAT

	P. frutescens
	14
	11
	1
	2
	A
	CT
	AAT/ATA

	M. soochouensis
	16
	11
	4
	1
	T
	CT
	TAT

	M. chinensis
	16
	10
	4
	2
	A/T
	CT
	AAT/TAT

	M. chinensis ‘Jiangxiangru’
	16
	11
	3
	2
	A
	AG/AT/CT
	ATT/TAT



Table S6. Summary statistics of tandem repeats identified in the mitochondrial genomes of five species
	Taxon
	Total tandem repeat
	Mean length (bp)
	Median length (bp)
	Min length (bp)
	Max length (bp)
	Repeats ≥50 bp (n)
	Repeats ≥100 bp (n)

	K. sinensis
	12
	42
	35
	29
	95
	2
	0

	P. frutescens
	8
	41.9
	37.5
	33
	61
	1
	0

	M. soochouensis
	10
	44.5
	42.5
	33
	62
	3
	0

	M. chinensis
	6
	48.8
	42
	34
	78
	2
	0

	M. chinensis ‘Jiangxiangru’
	9
	57.2
	55
	34
	103
	5
	1





Table S7. Detailed information on long dispersed repeats identified in the mitochondrial genomes of five species
	Taxon
	Length (bp)
	Ratio (%)
	Direct repeats
	Palindromic repeats
	Reverse repeats
	Complementary repeats
	Total

	K. sinensis
	36974
	11.19
	73
	91
	0
	0
	164

	P. frutescens
	19922
	6.65
	84
	90
	0
	0
	174

	M. soochouensis
	55918
	17.77
	88
	61
	0
	0
	149

	M. chinensis
	27439
	8.15
	88
	72
	0
	0
	160

	M. chinensis ‘Jiangxiangru’
	31378
	9.02
	99
	85
	0
	0
	184





Table S8. Numbers of predicted RNA editing sites in mitochondrial protein-coding genes of five species (C to U)
	Gene
	K. sinensis
	P. frutescens
	M. soochouensis
	M. chinensis
	M. chinensis ‘Jiangxiangru’

	nad5
	23
	0
	23
	23
	23

	nad9
	8
	8
	8
	8
	8

	rpl16
	3
	3
	3
	3
	5

	rps3
	11
	11
	11
	11
	11

	cox2
	13
	13
	13
	13
	13

	rpl5
	6
	6
	6
	6
	6

	cob
	9
	9
	9
	9
	9

	nad6
	9
	9
	9
	9
	9

	nad2
	30
	22
	22
	22
	22

	atp8
	2
	2
	2
	2
	2

	nad7
	21
	20
	20
	20
	20

	nad1
	27
	0
	24
	25
	25

	matR
	23
	19
	19
	19
	19

	nad4
	32
	32
	32
	32
	32

	nad4L
	13
	13
	13
	13
	13

	cox3
	9
	9
	9
	9
	9

	cox1
	13
	13
	13
	17
	17

	atp4
	11
	11
	0
	11
	11

	rps12
	5
	4
	0
	4
	4

	nad3
	15
	15
	0
	15
	15

	atp9
	1
	1
	0
	1
	1

	rps4
	15
	0
	0
	0
	0

	atp1
	5
	0
	0
	0
	0

	total
	304
	220
	236
	272
	274


Table S9. Numbers of predicted RNA editing sites in mitochondrial protein-coding genes of five species (U to C)
	Gene
	K. sinensis
	P. frutescens
	M. soochouensis
	M. chinensis
	M. chinensis ‘Jiangxiangru’

	nad5
	8
	0
	9
	9
	9

	nad9
	1
	1
	1
	1
	1

	rpl16
	0
	0
	0
	0
	2

	rps3
	8
	8
	8
	8
	8

	cox2
	2
	2
	2
	2
	2

	rpl5
	0
	0
	0
	0
	0

	cob
	3
	3
	3
	3
	3

	nad6
	1
	1
	1
	1
	1

	nad2
	12
	7
	7
	7
	7

	atp8
	3
	3
	3
	3
	3

	nad7
	2
	2
	2
	2
	2

	nad1
	1
	0
	1
	1
	1

	matR
	8
	7
	7
	7
	7

	atp4
	4
	4
	0
	4
	4

	rps4
	5
	0
	0
	0
	0

	atp1
	12
	2
	2
	2
	2

	total
	70
	40
	46
	50
	52





Table S10. Distribution of amino acid substitution types caused by RNA editing in mitochondrial protein-coding genes of five species (C to U)
	Taxon
	S→L
	P→L
	S→F
	H→Y
	R→C
	P→S
	R→W
	L→F
	T→I
	A→V
	P→F
	T→M
	Total

	K. sinensis
	68
	62
	54
	20
	16
	18
	14
	15
	11
	11
	4
	2
	295

	P. frutescens
	53
	49
	39
	17
	13
	12
	9
	9
	7
	6
	4
	2
	220

	M. soochouensis
	56
	51
	43
	14
	15
	14
	12
	10
	8
	7
	4
	2
	236

	M. chinensis
	65
	59
	49
	17
	16
	15
	13
	12
	9
	7
	4
	2
	268

	M. chinensis ‘Jiangxiangru’
	65
	59
	49
	18
	16
	15
	13
	12
	10
	7
	4
	2
	270




Table S11. Distribution of amino acid substitution types caused by RNA editing in mitochondrial protein-coding genes of five species (U to C)
	Taxon
	F→L
	S→P
	V→A
	F→S
	I→T
	Y→H
	C→R
	L→S
	W→R
	*→Q
	Total

	K. sinensis
	23
	10
	15
	6
	4
	3
	2
	4
	2
	1
	70

	P. frutescens
	13
	7
	7
	1
	3
	3
	2
	1
	2
	1
	40

	M. soochouensis
	17
	9
	5
	3
	3
	3
	2
	1
	2
	1
	46

	M. chinensis
	18
	9
	7
	3
	3
	3
	2
	2
	2
	1
	50

	M. chinensis ‘Jiangxiangru’
	18
	9
	7
	3
	3
	4
	3
	2
	2
	1
	52



