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Structural analysis of complete mitochondrial genome of Syrphus torvus

( Osten-Sacken) of a flower-visiting insect

YAN Yan CHENG MengDi CAO Chun-Qiao LI Hu  ( School of Biological Science & Engineering
Shaanxi University of Technology Hanzhong 723000 Shaannxi Province China)

Abstract:  Syrphus torvus ( Osten-Sacken) belongs to the family Syrphidae of Diptera. The adults are
flower visitors are important pollinating insects; the larvae feed on aphids are one of the important
natural enemies of aphids. In this study the genome of S. torvus was obtained by high-throughput
sequencing and the complete mitochondrial genome ( mitogenome) was assembed ( GenBank accession
No. MWO074962) . The length of complete mitogenome was 16 444 bp including 13 protein coding genes
(PCGs) 22 tRNAs 2 rRNAs and D-oop. There were 80.6% A +T content and 19.4% G + C content
in this complete mitogenome of S. torvus showed significant A + T bias. All of PCGs except COXI
ATP8 ATP6 and NDI start codons were TTG all start codon were ATN; all stop codons were TAA but
COXI was incomplete T — — and ATP6 was TAG. All tRNAs were the typical cloverleal secondary
structure. The rRNAs secondary structures of S. torvus were predicted. There were four repeats and three
stem-oop structures in the D-oop of S. torvus. Six conserved regions were possessed in Intergenic

nucleotides and overlap of 22 Syrphidae. The phylogenetic tree was built by PCGs of 24 species
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(22 Syrphidae and 2 Lauxaniidae) using methods of Bayesin ( BI) and Maximum Likelihood ( ML). The

results showed that S.forvus and Syrphus wvitripennis were sister group

support monophyly of Syrphinae

Eristalinae not gather one clade in two topology structures. The results enriched the basic data of genomics of

Syrphidae mitochondrial and provide a reference for further discussion of phylogenetic relationship of Syrphidae.
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Table 1 Information of the complete mitogenomes used in this study
Family Subfamily Species Accession number References
Syrphidac Syrphinae Episyrphus balteatus NC036481 Puer al. 2017
Eupeodes corollae KU379658 Puet al. 2017
Melanostomaorieniale MN788095 Chen et al. 2020
Melanostomas scalare MT185683 Liu et al. 2020a
Ocyptamus sativus KT272862 Junqueira et al. 2016
Simosyrphus grandicornis DQ866050 Cameron et al. 2007
Syrphus torvus MW074962
Syrphus vitripennis MT254536 Liu et al.  2020b
Eristalinae Eristalinus quinquelineatus MT834869 Unpublish
Eristalinus aeneus NC042911 Sonet et al. 2019
Eristalinus tabanoides NC042910 Sonet et al. 2019
Eristalinus vicarians NC042909 Sonet et al. 2019
Eristalinus barclayt NC042908 Sonet et al. 2019
Eristalinus fuscicornis NC042907 Sonet et al. 2019
Eristalis tenax NC041143 Liet al. 2017a
Eristalis cerealis MN912823 Yan et al. 2020
Ferdinandea cuprea MT834868 Zhao and Li 2020
Helophilus virgatus MN148445 Li and Li 2019
Korinchia angustiabdomena MK870078 Li 2019
Orthonevra geniculate NC050314 Unpublish
Phytomia zonata MT478107 Li and Li 2020
Volucella nigricans MK870079 Li 2019
. T Cestrotus liui NC034922 Liet al. 2017b
Pachycerina decemlineata NC034923 Liet al. 2017b
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Table 2 Nucleotide composition and skewness of the complete mitogenome of Syrphus torvus
Regions (bp) Length  A( %) T( %) G( %) C(%) A+T(%) AT skew GC skew
Whole 16 444 40.3 40.3 8.5 10.9 80.6 0. 000 -0.123
PCGs 11 230 33.4 44.9 11.4 10. 4 78. 4 -0.142  0.055
RNAs tRNAs 1472 39.9 40.1 11.6 8.3 80.0 -0.002  0.165
RNAs rRNAs 2133 41.3 42.6 10.4 5.8 83.9 -0.015  0.283
Control region 1379 46. 4 45.8 4.2 3.6 92.2 0. 006 0.076
3
Table 3 Organization of the Syrphus torvus mitogenome
(bp) / / ( bp)
Name Direction Location Size Strat/Stop codon Location/Anticodon  Intergenic nucleotides
tRNA-le F 1-66 66 30-32/GAT -3
tRNA-GIn R 64432 69 102400/TTG 22
tRNA-Met F 155223 69 185487/CAT 0
ND2 F 2244 258 1035 ATT/TAA -2
tRNA-Trp F 12574 324 68 1 2884 290/TCA 2
tRNA-Cys R 13274 394 68 1 3654 363/GCA 32
tRNA-Tyr R 14274 492 66 1 4614 459/GTA 39
COXI F 1 5323 065 1 534 TTG/T - - 0
tRNA-Leul F 3 0663 131 66 3 0953 097/TAA 2
cox2 F 31343 817 684 ATG/TAA 0
tRNA-Lys F 3 8183 888 71 3 8483 850/CTT 34
tRNA-Asp F 39233 990 68 3 9553 957/GTC 0
ATPS F 39914 152 162 ATT/TAA -13
ATP6 F 4 1404 823 684 TTG/TAG 20
COX3 F 4 8445 632 789 ATG/TAA 3
tRNA-Gly F 5 6365 701 66 5 665-5 667/TCC -3
ND3 F 5702-6 055 354 ATT/TAA 7
iRNA-Ala F 6 063-6 132 70 6 095-6 097/TGC -1
tRNA-Arg F 61326 195 64 6 161-6 163/TCG 29
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3 Continued table 3

(bp) / / (bp)

Name Direction Location Size Strat/Stop codon Location/Anticodon  Intergenic nucleotides
tRNA-Asn F 6 225-6 291 67 6 256-6 258 /GTT -1
tRNA-Serl F 6 291-6 359 69 63176 319/GCT 2
tRNA-Glu F 6 362-6 427 66 6 391-6 393/TTC 29
tRNA-Phe R 6 4576 522 66 6 490-6 488/GAA -1

ND5 R 6 522-8 261 1 740 ATT/TAA -3
tRNA-His R 8 2598 325 67 82948 292/GTG 3

ND4 R 8 3299 669 1 341 ATG/TAA -7

NDAL R 9 6639 956 306 ATA/TAA 5
tRNA-Thr F 996240 026 65 99929 994/TGT 0
tRNA-Pro R 10 02740 092 66 10 06240 060/TGG 2

ND6 F 10 09540 619 525 ATT/TAA 3

Cytb F 10 62341 759 1137 ATG/TAA 3
tRNA-Ser2 F 11 76341 830 68 11 79241 794/TGA 16

NDI R 11 84742 785 939 ATA/TAA 10
tRNA-Leu?2 R 12 79612 860 65 12 83142 829/TAG 0
16S rRNA R 12 86144 202 1342 0
tRNA-Val R 14 20314 274 72 14 24144 239/TAC 0
12S rRNA R 14 27545 065 791 0

DHoop F 15 06616 444 1379

2.2
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1
Fig. 1 Relative synonymous codon usage ( RSCU) and codon

number of PCGs in Syrphus torvus mitogenome
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. 22 tRNAs 5 TwC 4 G-T
( 2 37 DHU 17 .
18 10

2 22 tRNAs
Fig. 2 Secondary structure of the 22 tRNAs genes of Syrphus torvus

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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4 125 rRNA
Fig. 4 Predicted secondary structure of the 125 rRNA of the mitogenome of Syrphus torvus
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Fig. 5 Repetitive sequences and the stem-oop structures in the Ddoop of Syrphus torvus

o Note: Bule for repetitions and yellow for stem-oops.

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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