Supplementary Materials

4000

35.00

3000

5.00
0.00)

2

i 8
R0 !

500

1

D

1000

0.00

s
2

0 orsoydory
gy

e
o] DEtedosng

=——tRNA =——stTRNA —TrRNA

2ndeodon  ——3rd codon

1st codon

——Allcodon

=——Whole genome

Figure S1. GC content of 13 mitochondrial protein-coding genes in Calyptratae. (GC: Guanine and Cytosine). The sequences for species with names in bold were

generated in this study.
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Figure S2. Codon usage analysis of the mitochondrial genomes from three subfamilies (a: Miltogrammatinae, b: Paramacronychiinae and c: Sarcophaginae).
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Figure S3. Heatmaps showing pairwise heterogeneous sequence divergence of matrices used for phylogenetic analyses. Abbreviations: PCGsrRNA (a), all 13 protein-
codon positions of the 13 protein-coding genes and two rRNA.
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Figure S4. Maximum likelihood phylogenetic tree for Sarcophagidae based on concatenation of 13 mitochondrial protein-coding genes and two rRNA genes. Each node is
provided with the support values of Maximum Likelihood bootstrap values (BS) for tree inference using matrix PCGsrRNA. Asterisks (*) represent full support.
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Figure S5. Maximum likelihood phylogenetic tree for Sarcophagidae based on concatenation of 13 mitochondrial protein-coding genes. Each node is provided with the
support values of Maximum Likelihood bootstrap values (BS) for tree inference using matrix PCGs. Asterisks (*) represent full support.
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Figure S6. Maximum likelihood phylogenetic tree for Sarcophagidae based on concatenation of 13 mitochondrial protein-coding genes excluding 3rd-codon positions and
two rRNA genes. Each node is provided with the support values of Maximum Likelihood bootstrap values (BS) for tree inference using matrix PCGs12rRNA. Asterisks (*¥)
represent full support.



Fannia scaleris

Musca domesiica

Delin antiqea
Culfiphora vomitorin
Agria mihalyii
Goniophyio honshuensis
Surcophile mifrons .
Wohlfuhrtia magnifica Paramacronychiinae
Wohlfuhrtia cheni -

Wohifahriia balassogloi

Wohlfahriia fedtschenkoi

Sarcotaching subcylindrica

Mesomelena mesomelaena

Spheapatoclea sp.

Phrosinelly nasuta

Tn.rig;mﬂ.fnma karakdensis Mlltﬂgl'ammatlnae

Outgroups

Protonsiltagramnra cineta
Senoainia albifrons
Blaesoxipha lapidosa
Sarcophaga panciseta
Boeticheria bisetosa
Boettcheria latisterna
Ravinia pernix
Oxysurcodexia terminalis
Oxysarcodexia varia
Oxysurcodexia thornax
Oxysurcodexia avuncuia
Leckia resona

Peckia colfusor

Leckia australis
Sarcophaga africa
Sarcophaga macroauriculute
Surcophaga utbiceps
Sarcophaga misera
Suarcophaga rificornis
Neobetlieria bullata
Sarcophaga crassipaipis
Sarcophaga anchoriforumis
Sarcaphaga similis
Sarcaphaga kanoi
Sarcophaga brevicornis
Sarcophaga tuberosa .
Sarmﬁhn:m acgypiica Sarcophaginae
Sarcophaga dux
Sarcophaga jacobsoni
Sarcophaga porischinskyi
Sarcophaga schuetzel
Sarcophaga impatiens
Sarcophaga gracilior
Sarcophaga antilope
Sarcophaga princeps
Sarcophaga melannra
Sarcophaga cetu
Surcophaga hentejune
Sarcophaga carnaria
Surcophaga hervebazini
Sarcophaga minor
Sarcophaga formosensis
Sarcophaga peregrina
Sarcophaga cendagalli
Sarcophaga scopariiformis
Sarcophaga pingi
Sarcophaga kawayuensis
Sarcophaga shnitnikovi
Sarcophaga {sinanensis
Sarcophaga plotaikovi
Sarcaphaga depressifrons
Sarcophaga josephi
Sarcophaga prerygoin
Sarcophaga diminuta
Sarcophaga graciliforceps

Figure S7. Maximum likelihood phylogenetic tree for Sarcophagidae based on concatenation of 13 mitochondrial protein-coding genes excluding 3rd-codon positions.
Each node is provided with the support values of Maximum Likelihood bootstrap values (BS) for tree inference using matrix PCGs12. Asterisks (*) represent full support.
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Table S1. Collection information of specimens of flesh flies used for DNA extraction in this study.

Species Collection Location Collection Time
Agria mihalyii Songshan, Beijing, China 5-Jun-16
Blaesoxipha lapidosa Kalamaili Nature Reserve, Xinjiang, China 1-Jul-15
Taxigramma karakulensis Kalamaili Nature Reserve, Xinjiang, China 29-Apr-16
Wohlfahrtia balassogloi Kalamaili Nature Reserve, Xinjiang, China 23-Apr-15

Wohlfahrtia fedtschenkoi Kalamaili Nature Reserve, Xinjiang, China 16-May-15




Table S2. The sequence characteristics of mitochondrial genome of flesh flies.
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aStrand indicates the strand by which the genes are encoded; plus (+) and minus (-) symbols represent major and minor strands, respectively.



Table S3. Nucleotide composition of the mitogenomes of flesh flies.

Dataset Species A% T% AT% AT Skew  G% C% GC% GC Skew
Whole genome Agria mihalyii 38.51 35.92 74.43 0.03 9.91 15.66 25.57 -0.23
Blaesoxipha lapidosa 39.06 36.11 75.17 0.04 9.52 15.31 24.83 -0.23
Taxigramma karakulensis 40.08 39.07 79.15 0.01 8.68 12.17 20.85 -0.17
Wohlfahrtia balassogloi 38.66 37.36 76.02 0.02 9.16 14.82 23.98 -0.24
Wohlfahrtia fedtschenkoi 38.74 37.19 75.93 0.02 9.25 14.82 24.07 -0.23
All codon Agria mihalyii 29.84 41.97 71.81 -0.17 13.61 14.58 28.19 -0.03
Blaesoxipha lapidosa 31.26 42.02 73.28 -0.15 13.22 13.50 26.72 -0.01
Taxigramma karakulensis 32.62 44.39 77.01 -0.15 11.62 11.36 22.99 0.01
Wohlfahrtia balassogloi 30.91 42.43 73.34 -0.16 13.02 13.64 26.66 -0.02
Wohlfahrtia fedtschenkoi 30.80 42.35 73.15 -0.16 13.06 13.79 26.85 -0.03
tRNA Agria mihalyii 38.98 37.13 76.11 0.02 11.47 12.42 23.89 -0.04
Blaesoxipha lapidosa 38.16 37.88 76.04 0.00 12.08 11.88 23.96 0.01
Taxigramma karakulensis 38.80 38.80 77.60 0.00 11.03 11.37 22.40 -0.02
Wohlfahrtia balassogloi 38.98 37.41 76.38 0.02 11.54 12.08 23.62 -0.02
Wohlfahrtia fedtschenkoi 38.80 37.58 76.38 0.02 11.64 11.98 23.62 -0.01
IrRNA Agria mihalyii 39.95 41.46 81.41 -0.02 12.26 6.32 18.59 0.32
Blaesoxipha lapidosa 39.53 41.72 81.25 -0.03 12.58 6.17 18.75 0.34
Taxigramma karakulensis 39.80 42.96 82.77 -0.04 11.21 6.02 17.23 0.30
Wohlfahrtia balassogloi 39.80 41.16 80.97 -0.02 12.61 6.42 19.03 0.33
Wohlfahrtia fedtschenkoi 39.49 41.07 80.56 -0.02 12.78 6.66 19.44 0.32
stRNA Agria mihalyii 36.91 39.59 76.50 -0.04 15.58 7.92 23.50 0.33
Blaesoxipha lapidosa 37.45 39.62 77.07 -0.03 15.54 7.39 22.93 0.36
Taxigramma karakulensis 41.07 38.90 79.97 0.03 12.63 7.40 20.03 0.26
Wohlfahrtia balassogloi 37.24 38.65 75.89 -0.02 15.43 8.67 24.11 0.28
Wohlfahrtia fedtschenkoi 37.59 38.86 76.46 -0.02 15.19 8.35 23.54 0.29
Control region Agria mihalyii 42.33 41.04 83.37 0.02 7.51 9.13 16.63 -0.10
Blaesoxipha lapidosa 49.07 39.75 88.82 0.10 342 7.76 11.18 -0.39
Taxigramma karakulensis 47.40 42.44 89.85 0.06 3.65 6.50 10.15 -0.28
Wohlfahrtia balassogloi 44.61 43.60 88.21 0.01 3.86 7.94 11.79 -0.35
Wohlfahrtia fedtschenkoi 46.12 42.01 88.13 0.05 3.99 7.88 11.87 -0.33




