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Supplementary file 1	
	Codon families
	Count
	Proportion

	Ala
	169
	4.65%

	Cys
	51
	1.40%

	Asp
	70
	1.93%

	Glu
	73
	2.01%

	Phe
	301
	8.29%

	Gly
	222
	6.11%

	His
	79
	2.18%

	Ile
	306
	8.43%

	Lys
	89
	2.45%

	Leu2
	262
	7.22%

	Leu1
	189
	5.21%

	Met
	322
	8.87%

	Asn
	153
	4.21%

	Pro
	135
	3.72%

	Gln
	57
	1.57%

	Arg
	53
	1.46%

	Ser2
	221
	6.09%

	Ser1
	142
	3.91%

	Thr
	214
	5.89%

	Val
	272
	7.49%

	Trp
	95
	2.62%

	Tyr
	156
	4.30%


Table S1. Codon usage in the mitochondrial genome of N. hainanensis.
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	Gene
	Ka
	Ks
	Ka/Ks

	atp6
	0.283 
	1.502 
	0.189 

	atp8
	0.583 
	0.894 
	0.652 

	cox1
	0.113 
	1.293 
	0.087 

	cox2
	0.230 
	1.261 
	0.182 

	cox3
	0.185 
	1.515 
	0.122 

	cob
	0.165 
	1.500 
	0.110 

	nad1
	0.232 
	0.968 
	0.239 

	nad2
	0.463 
	0.950 
	0.487 

	nad3
	0.326 
	1.375 
	0.237 

	nad4
	0.354 
	1.006 
	0.352 

	nad4l
	0.511 
	1.077 
	0.474 

	nad5
	0.387 
	0.885 
	0.437 

	nad6
	0.587 
	1.215 
	0.484 


Table S2. The Ka, Ks, and Ka/Ks values of the 13 mitochondrial PCGs in Aradidae.
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[image: pcg123 bi P1]
Figure S3. The BI tree of Pentatomomorpha based on dataset PCG123.
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[image: pcg123 iq P1]
Figure S4. The BI tree of Pentatomomorpha based on dataset PCG123.
Supplementary file 5	
[image: AA BI P1]
Figure S5. The BI tree of Pentatomomorpha based on dataset PCG123.

Supplementary file 6	
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Figure S6. The BI tree of Pentatomomorpha based on dataset PCG123.
Supplementary file 7	
	Superfamily
	Species
	Size(bp)
	Accession no.

	Naboidea
	Gorpis annulatus
	16660 bp
	NC 019595

	
	Nabis ferus
	15290 bp
	NC 050256

	Aradoidea
	Aradacanthia heissi 
	15528 bp
	HQ441233

	
	Aradus compar 
	16814 bp
	NC 030362

	
	Aneurus similis 
	16477 bp
	NC 030360

	
	Aneurus sublobatus 
	16091 bp
	NC 030361

	
	Libiocoris heissi
	15168 bp
	NC 030363

	
	Taiwanaptera montana 
	15615 bp
	NC 088758

	
	Brachyrhynchus hsiaoi 
	15250 bp
	NC 022670

	
	Brachyrhynchus triangulus 
	15170 bp
	NC 062724

	
	Mezira sp  
	15283 bp
	MW619718

	
	Neuroctenus hainanensis 
	15213 bp
	PP778665

	
	Neuroctenus parus 
	15354 bp
	NC 012459

	
	Neuroctenus taiwanicus 
	15340 bp
	NC 084340

	
	Neuroctenus yunnanensis 
	15283 bp
	ON507991

	Pentatomoidea
	Megacopta cribriella 
	15416 bp
	NC 067889

	
	Megacopta horvathi 
	15585 bp
	NC 067891

	
	Urochelellus acutihumeralis 
	16180 bp
	NC 072983

	
	Urostylis flavoannulata 
	15638 bp
	NC 037747

	
	Anaxandra taurina 
	16694 bp
	NC 042801

	
	Sastragala esakii 
	15618 bp
	NC 058975

	
	Menida violacea 
	15379 bp
	NC 042818

	
	Neojurtina typica 
	15739 bp
	NC 058971

	
	Macroscytus japonensis 
	14632 bp
	NC 072152

	
	Scoparipes salvazai 
	15173 bp
	NC 042800

	
	Cyclopelta parva 
	15422 bp
	NC 037739

	
	Megymenum gracilicorne 
	15604 bp
	NC 042810

	
	Eusthenes cupreus 
	16229 bp
	NC 022449

	
	Tessaratoma papillosa 
	15565 bp
	NC 037742

	Pyrrhocoroidea
	Melamphaus rubrocinctus 
	16828 bp
	NC 042434

	
	Pyrrhopeplus carduelis 
	16762 bp
	NC 042431

	
	Physopelta gutta 
	14935 bp
	NC 012432

	
	Physopelta slanbuschii
	16520 bp
	NC 042432

	Coreoidea
	Homoeocerus bipunctatus 
	16706 bp
	NC 071382

	
	Homoeocerus striicornis 
	15706 bp
	NC 084423

	
	Rhopalus parumpunctatus 
	15998 bp
	PP808868

	
	Rhopalus tibetanus 
	16599 bp
	PP808885

	Lygaeoidea
	Phaenacantha marcida 
	14540 bp
	NC 012460

	
	Geocoris pallidipennis 
	14592 bp
	NC 012424

	
	Metatropis longirostris 
	15744 bp
	NC 037373

	
	Yemmalysus parallelus 
	15747 bp
	NC 012464

	
	Cavelerius yunnanensis 
	15330 bp
	NC 065816

	
	Pirkimerus japonicus 
	15440 bp
	NC 065823

	
	Cymoninus sechellensis 
	15962 bp
	NC 085420

	
	Cymus koreanus 
	15840 bp
	OQ511590

	
	Harmostica fulvicornis 
	15703 bp
	NC 063140

	
	Panaorus albomaculatus 
	16345 bp
	NC 031364

	
	Arocatus melanocephalus 
	15409 bp
	NC 063142

	
	Pylorgus porrectus 
	15174 bp
	NC 080509

	
	Malcus inconspicuus 
	15575 bp
	NC 012458

	
	Malcus setosus 
	14894 bp
	NC 063138



Table S7. List of species of Pentatomomorpha analysed in this study and their GenBank accession numbers.
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	Subset
	Name
	Best model

	1
	atp6 codonA+nad2 codonA+nad3 codonA+nad4 codonA+nad4l codonA+nad5 codonA
	GTR+F+I+G4

	2
	atp6 codonB+cob codonB+cox2 codonB+cox3 codonB+nad1 codonB+nad3 codonB+nad4l codonB
	GTR+F+I+G4

	3
	atp8 codonA+atp8 codonB+nad6 codonA
	GTR+F+I+G4

	4
	cob codonA+cox1 codonA+cox2 codonA+cox3 codonA
	GTR+F+I+G4

	5
	cox1 codonB
	GTR+F+I+G4

	6
	nad1 codonA+nad2 codonB+nad6 codonB
	GTR+F+I+G4

	7
	nad4 codonB+nad5 codonB
	GTR+F+I+G4


Table S8. Best partitioning scheme and model for BI tree analysis of dataset PCG12.
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	Subset
	Name
	Best model

	1
	atp6 codonA+nad2 codonA+nad3 codonA+nad4 codonA+nad4l codonA+nad5 codonA
	GTR+F+R5

	2
	atp6 codonB+cob codonB+cox1 codonB+cox2 codonB+cox3 codonB+nad1 codonB+nad3 codonB+nad4l codonB
	TVM+F+I+I+R4

	3
	atp8 codonA+atp8 codonB+nad6 codonA
	TIM+F+I+G4

	4
	cob codonA+cox1 codonA+cox2 codonA+cox3 codonA
	GTR+F+I+I+R5

	5
	nad1 codonA+nad2 codonB+nad6 codonB
	TVM+F+I+I+R4

	6
	nad4 codonB+nad5 codonB
	GTR+F+I+I+R4


Table S9. Best partitioning scheme and model for ML tree analysis of dataset PCG12.
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	Subset
	Name
	Best model

	1
	atp6 codon1+atp8 codon1+atp8 codon2+nad2 codon1+nad3 codon1+nad6 codon1
	GTR+F+I+G4

	2
	atp6 codon2+cob codon2+cox1 codon2+cox2 codon2+cox3 codon2+nad1 codon2+nad2 codon2+nad3 codon2+nad4 codon2+nad4l codon2+nad5 codon2
	GTR+F+I+G4

	3
	atp6 codon3+cob codon3+cox1 codon3+cox2 codon3+nad3 codon3
	HKY+F+I+G4

	4
	atp8 codon3+cox3 codon3+nad2 codon3+nad6 codon3
	HKY+F+G4

	5
	cob codon1+cox1 codon1+cox2 codon1+cox3 codon1
	GTR+F+I+G4

	6
	nad1 codon1+nad4 codon1+nad4l codon1+nad5 codon1+nad6 codon2
	GTR+F+I+G4

	7
	nad1 codon3+nad4 codon3+nad4l codon3+nad5 codon3
	GTR+F+I+G4


Table S10. Best partitioning scheme and model for BI tree analysis of dataset PCG123.
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	Subset
	Name
	Best model

	1
	atp6 codon1+atp8 codon2+cob codon1+cox 1codon1+cox2 codon1+cox3 codon1+nad2 codon1+nad2 codon2+nad3 codon1+nad6 codon2
	GTR+F+R5

	2
	atp6 codon2+cob codon2+cox1 codon2+cox2 codon2+cox3 codon2+nad1 codon2+nad3 codon2+nad4 codon2+nad4l codon2+nad5 codon2
	GTR+F+R5

	3
	atp6 codon3+cob codon3+cox1 codon3+cox2 codon3+nad3 codon3
	TN+F+I+I+R8

	4
	atp8 codon1+nad6 codon1
	GTR+F+I+G4

	5
	atp8 codon3+cox3 codon3+nad2 codon3+nad6 codon3
	HKY+F+R5

	6
	nad1 codon1+nad4 codon1+nad4l codon1+nad5 codon1
	GTR+F+I+G4

	7
	nad1 codon3+nad4 codon3+nad4l codon3+nad5 codon3
	HKY+F+I+I+R6


Table S11. Best partitioning scheme and model for ML tree analysis of dataset PCG123.
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	Subset
	Name
	Best model

	1
	atp6+cox2+nad1+nad3
	mtREV+F+I+G4

	2
	atp8+nad4+nad4l+nad5
	mtREV+F+I+G4

	3
	cob+cox3
	mtREV+F+I+G4

	4
	cox1
	mtREV+F+I+G4

	5
	nad2+nad6
	mtREV+F+I+G4


Table S12. Best partitioning scheme and model for BI tree analysis of dataset AA.
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	Subset
	Name
	Best model

	1
	atp6+cob+cox2+cox3
	mtZOA+F+I+I+R5

	2
	atp8+nad4+nad5
	mtInv+F+R6

	3
	cox1
	mtART+F+I+G4

	4
	nad2+nad3+nad4l+nad6
	mtInv+F+R5


Table S13. Best partitioning scheme and model for ML tree analysis of dataset AA.
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