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Table S1 Primers used for amplification and sequencing of the mitochondrial genomes from Eupeodes corollae and Episyrphus balteatus
	
	Region
	 Primer
position
	Primer name
	Primer pairs

	Episyrphus balteatus
	TI-nad2
	34-339
	TI-J34
	GCCTGATAAAAAGGRTTAYYTTGATAa

	
	
	
	Eb-339-R
	CTAATCCTATTCAAGCACCTb

	
	TM-cox1
	210-2195
	TM-J210 
	AATTAAGCTACTAGGTTCATACCCa

	
	
	
	EB-2195-R3
	TAAGCTCGAGTATCTACGTCTAb

	
	
	
	T1029009
	CAAAAGCATGGGCTGTAACAc

	
	cox1-cox2
	2195-3665
	C1-J2195
	TGATTCTTTGGWCACCCWGAAGTa

	
	
	
	C2-N3665
	CCACAAATTTCTGAACATTGa

	
	cox2-cox3
	3400-3665
	C2-J-3400
	ATTGGACATCAATGATATTGAa

	
	
	
	C2-N3665
	CCACAAATTTCTGAACATTGa

	
	cox2-cox3
	3665-4292
	Eb-3665-4792-F3
	TCTTGAACAGTTCCTGCTTTGGb

	
	
	
	Eb-3665-4792-R3
	ATTCCTCATCGTAAACCTGTTGb

	
	
	
	T1020002
	TTCCCTTTTGATTAGGATTACCc

	
	cox3-nad3
	4292-5731
	C3-J4792
	GTTGATTATAGACCWTGRCCa

	
	
	
	N3-N5731
	TTAGGGTCAAATCCRCAYTCa

	
	nad3-nad5
	5731-7077
	EB-5731-7077-F4
	AAGCAGCAGCATGATATTGACb

	
	
	
	EB-5731-7077-R4
	ATGTGCTGGTGCTATTATTCb

	
	nad5-nad5
	7077-7793
	N5-J7077
	TTAAATCCTTWGARTAAAAYCCa

	
	
	
	N5-N7793
	TTAGGTTGRGATGGNYTAGGa

	
	nad5-nad4
	7793-8727
	EB-7793-11876-F2
	AAAATACATCCCCAACTCGb

	
	
	
	N4-N8727
	AAATCTTTRATTGCTTATTCWTCa

	
	nad4-nad4
	8641-9753
	N4-J8641-EB
	AAACCTGATGAACATAATCCATGb

	
	
	
	N4-N9153
	TGAGGTTATCAACCNGARCGa

	
	nad4-cob
	8944-11010
	N4-J-8944
	GGAGCTTCAACATGAGCTTTa

	
	
	
	CB-N11010-EC
	TATCTACTGCAAATCCTCCTCAb

	
	
	
	T1101017
	GAAACCAAAACTGATAACCCc

	
	cob-nad1
	10933-12067
	CB-J10933
	GTTCTACCTTGAGGNCAAATRTCa

	
	
	
	N1-N12067-Eb
	AATCGAACACCATTTGATTTTGCb

	
	nad1-lr
	11876-13000
	N1-J11876
	CGAGGTAAAGTMCCWCGAACYCAa

	
	
	
	LR-N13000
	TTACCTTAGGGATAACAGCGTAAa

	
	lr-sr
	12888-14220
	LR-J12888-Eb
	CCGGTTTGAACTCAGATCATGTAAa

	
	
	
	SR-N14220-Eb
	GAGTGACGGGCGATATGTACATATb

	
	lr-sr
	13900-14745
	LR-J13900
	TTTGATAAACYCTGATACAMAAGa

	
	
	
	SR-N14745
	GTGCCAGCAGYYGCGGTTANACa

	
	sr-nad2
	14610-15159
	SR-J14610
	ATAATAGGGTATCTAATCCTAGTa

	
	
	
	Eb-339-R
	CTAATCCTATTCAAGCACCTb

	
	
	
	T1109010
	GATTTAAATTGTAAAGGGc

	
	
	
	EB-15159-F
	CTACCCCTAATAATAAATc

	
	sr-tm
	15082-200
	EB-15082-F1
	AATTTTGAGTAACTGATCTAb

	
	
	
	TM-N200
	ACCTTTATAARTGGGGTATGARCCa

	Eupeodes corollae
	tI-cox1
	34-2353
	TI-J34
	GCCTGATAAAAAGGRTTAYYTTGATAa

	
	
	
	C1-N2353
	GCTCGTGTATCAACGTCTATWCCa

	
	
	
	T1101018
	GGAGGATTAAATCAAACATCc

	
	tw-cox1
	1301-2353
	TW-J1301
	GTTAAWTAAACTAATARCCTTCAAAa

	
	
	
	C1-N2353
	GCTCGTGTATCAACGTCTATWCCa

	
	cox1-cox2
	2195-3665
	C1-J2195
	TGGTCACCCTGAAGTTTATa

	
	
	
	C2-N3665
	CCACAAATTTCTGAACATTGa

	
	cox2-cox3
	3400-4908
	C2-J-3400-EC
	AATTGGTCATCAATGATACTGAb

	
	
	
	C3-N4908-Eb
	CGTGATACATCTCGTCATCATTGb

	
	cox3-nad3
	4792-5731
	C3-J4792
	GTTGATTATAGACCWTGRCCa

	
	
	
	N3-N5731
	TTAGGGTCAAATCCRCAYTCa

	
	nad3-nad5
	5731-7211
	Eb-5731-7077-F4
	AAGCAGCAGCATGATATTGACb

	
	
	
	N5-N7211-EC
	TTAAAGCTTTATTATTTATATGTb

	
	nad5-nad5
	7077-7793
	N5-J7077
	TTAAATCCTTWGARTAAAAYCCa

	
	
	
	N5-N7793
	TTAGGTTGRGATGGNYTAGGa

	
	nad5-nad4
	7572-9629
	N5-J7572-EC
	AAAAGGAATTTGAGCACTTTTAb

	
	
	
	N4L-N9629
	GTTTGTGAGGGWGYTTTRGGa

	
	
	8641-9153
	N4-J8641-EC
	CCTGAAGAACATAATCCATGb

	
	
	
	N4-N9153-EC
	TGGGGTTATCAACCTGAACGb

	
	nad4-cob
	J8944-11010
	N4-J8944
	GGAGCTTCAACATGAGCTTTa

	
	
	
	CB-N11010-EC
	TATCTACTGCAAATCCTCCTCAb

	
	cob-cob
	10933-11335
	CB-J10933
	GTTCTACCTTGAGGNCAAATRTCa

	
	
	
	EC-7793-11335-R
	CTTCTACTGGACGAGCTb

	
	cob-lr
	11335-13000
	CB-J11335
	CATATTCAACCWGAATGRTAa

	
	
	
	EC-7793-11335-R
	TTACCTTAGGGATAACAGCGTAAb

	
	lr-sr
	12888-14745
	LR-J12888-EC
	CCGGTTTGAACTCAGATCATGTAb

	
	
	
	SR-N14745
	GTGCCAGCAGYYGCGGTTANACa

	
	sr-tm
	14563-200
	EC-14563-F1
	TAAATAATAGGGTATCTAATCCb

	
	
	
	TM-N200
	ACCTTTATAARTGGGGTATGARCCa

	
	sr-nad2
	14610-993
	SR-J14610
	ATAATAGGGTATCTAATCCTAGTa

	
	
	
	N2-N993
	GGTAAAAATCCTAAAAATGGNGGa


a Primers from Simon et al., 2006.

b Primers designed in this study.

C Walking Primers.

Table S2 The best partition scheme and substitution models used for phylogenetic analysis.

	Partitions
	Models
	Partition

	1
	GTR+I+G
	c1p1, c2p1, c3p1, cbp1

	2
	GTR+I+G
	a6p1, n3p1, trnG, trnI, trnK, trnL1, trnL2, trnN, trnP, trnQ, trnS1, trnS2, trnV, trnW

	3
	GTR+I+G
	a8p1, n2p1, n6p1

	4
	GTR+I+G
	rrnl, rrns, trnH, trnR, trnT

	5
	GTR+I+G
	a6p2, c1p2, c2p2, c3p2, cbp2,n3p2, trnM

	6
	GTR+I+G
	n1p2, n4lp2, n4p2, n5p2

	7
	GTR+I+G
	n1p1, n4lp1, n4p1, n5p1, trnC, trnF, trnY

	8
	GTR+G  
	a8p2, n2p2, n6p2

	9
	HKY+I+G
	trnA, trnD, trnE

	10
	GTR+I+G
	a6p3, a8p3, c1p3, c2p3, c3p3,cbp3, n2p3, n3p3, n6p3

	11
	HKY+I+G
	n1p3, n4lp3, n4p3, n5p3 


The data are partitioned by gene and codon of protein-coding genes. For protein-coding genes, partitions are named by abbreviated two-letters gene name and position of partition. P1, p2 and p3 after name of protein-coding gene indicate the first, second and third codon position of corresponding gene.
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Episyrphus balteatus

Ala Arg Asn Asp Cys GIn Glu Gly His lle leu lys Met Phe Pro Serl Serz Thr Trp Tyr Val

Eupeodes corollae

Ala Arg Asn Asp Cys GIn Gl Gly His lle leu Lys Met Phe Pro Serl Ser2 Thr Trp Tyr Val

Ocyptamus sativus

Ala Arg Asn Asp Cys GIn Gl Gly His lle leu Lys Met Phe Pro Serl Ser2 Thr Trp Tyr Val

Simosyrphus grandicornis

Ala Arg Asn Asp Cys GIn Glu Gly His lle leu lys Met Phe Pro Serl Serz Thr Trp Tyr Val
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Syrphidae sp.

Ala Arg Asn Asp Cys G Glu Gly His lle leu Lys Met Phe Pro Serl Serz Thr Trp Tyr Val

Megaselia scalaris

Ala Arg Asn Asp Cys GIn Glu Gly His lle leu Lys Met Phe Pro Serl Ser2 Thr Trp Tyr Val

Pollenia rudis

Ala Arg Asn Asp Cys Gl Glu Gly His lle leu Lys Met Phe Pro Serl Serz Thr Trp Tyr Val

Ravinia pernix

Ala Arg Asn Asp Cys GIn Glu Gy His lle Lys Met Phe Pro Serl Ser2 Thr Trp Tyr Val
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Bactrocera dorsalis
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Ala Arg Asn Asp Cys GIn Glu Gly His lle leu Lys Met Phe Pro Serl Ser2 Thr Trp Tyr Val

Drosophila melanogaster
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Ala Arg Asn Asp Cys G Glu Gly His lle Lleu lys Met Phe Pro Serl Serz Thr Trp Tyr Val

Fergusonina taylori

Ala Arg Asn Asp Cys GIn Gu Gy Hs lle leu Lys Met Phe Pro Serl Ser2 Thr Trp Tyr Val

Nemopoda mamaevi

Ala Ag Asn Asp Cys GIn Glu Gly His Il Lys Met Phe Pro Serl Ser2 Thr Trp Tyr Val
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Haematobia irritans

Ala Arg Asn Asp Cys GIn Glu Gly His lle leu Lys Met Phe Pro Serl Serz Thr Trp Tyr Val

Musca domestica

Ala Arg Asn Asp Cys GIn Gu Gy Hs lle leu Lys Met Phe Pro Serl Serz Thr Trp Tyr Val

Chrysomya putoria

Ala Arg Asn Asp Cys GIn Glu Gly His lle leu Lys Met Phe Pro Serl Ser2 Thr Trp Tyr Val

Dermatobia hominis

Ala Arg Asn Asp Cys Gin Glu Gly His Il Lys Met Phe Pro Serl Ser2 Thr Trp Tyr Val
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Figure S1 Relative synonymous codon usage (RSCU) of mitochondrial genomes in Muscomorpha. The stop codon is not given.
