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Mitochondrial Genome of Sciocoris lateralis and

Phylogenetic Analysis of Pentatomidae
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Abstract: In order to explore the taxonomic position of Sciocoris lateralis in the family Pentatomidae at the mitochondrial
genome level, enrich the basic mitochondrial genome data of the family Pentatomidae, and provide a theoretical basis for the
phylogenetic evolution of Pentatominae, in this study, the complete mitochondrial genome of S. lateralis was determined and
analyzed for the first time through high-throughput sequencing(Genbank login Number: OP531920). 13 protein—coding tandem
sequences(PCGs) from species of Pentatomidae were extracted and phylogenetic trees were constructed using the maximum
likelihood method and Bayesian method. The results showed that the mitochondrial genome length of the insects was 15 445 bp,
including 13 Protein—coding genes(PCGs), 2 rRNA genes(ribosomal RNAs), 22 tRNA genes(transfer RNAs), and a control
region. The sequence of the mitochondrial genome was consistent with that of other species, and there was no gene
rearrangement. The content of AT and GC was 74.26% and 25.74% , respectively. Among the 13 protein—coding genes, the
start codons of coxl, nadl, and nad6 were TTG, while the start codons of the other 10 protein—coding genes were ATT,
ATA, and ATG. Among the measured tRNA genes, #nS1 and trnV were missing DHU arms, while the other 20 tRNAs were
able to fold to form a typical clover structure. The main pattern of gene mismatch was G-U mismatch. Based on the 13 PCGs,
the phylogenetic tree of Pentatomidae showed that S. lateralis and Dolycoris baccarum were closely related and located in the
subfamily of Pentatominae, supporting the monophyletic families of Eysarcorini and Strachiini, while Caystrini and Halyini were
sister groups. This was consistent with the traditional morphological classification. Asopinae and Menida were sister groups, the
phylogenetic relationship was inconsistent with the conclusion of traditional morphological taxonomy.
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Tab.1 The mitochondrial genome information of Pentatomidae species in the study

Bl Family WA} Subfamily Y)Fh Species 34 GenBank number

1%FL  Pentatomidae IR Pentatominae Anaxilaus musgravei MW679031
% Plautia crossota NC057080
Plautia fimbriata NC042813
JF LI Plautia lushanica NC058973
s Halyomorpha halys NC013272
BEZUsE  Dolycoris baccarum NC020373
Wi Catacanthus incarnatus NC042804
KEREE  Caystrus obscurus NC042805
YUIAEE  Hippotiscus dorsalis NC058969
NS ##  Carbula sinica NC037741
bt =R Eysarcoris aeneus MK&841489
R Eysarcoris annamita MW852483
P RUWE Eysarcoris gibbosus MW 846868
TR Eysarcoris guitigerus NC047222
WS R ¥s  Eysarcoris montivagus MW 846867
Ui R Eysarcoris rosaceus MT165687
A fSEE  Dalpada cinctipes NC058967
FRIZ W Erthesina fullo NC042202
X E¥E  Hoplistodera incisa NC042799
/N Sciocoris lateralis OP531920
K2 Menida violacea NC042818
H  Glaucias dorsalis NC058968
FagklE  Nezara viridula NCO011755
Feiuk  Palomena viridissima NC050166
54k Neojurtina typica NC058971
GEREYE  Pentatoma metallifera NC058972
21 L B Pentatoma rufipes MT861131
H¥%  Pentatoma semiannulata NC053653
BEFEME  Placosternum urus NC042812
Tholosanus proximus NC063300
#¥%  Brachymna tenuis NC042802
Wk Eurydema dominulus NC044762
BEERM  Eurydema gebleri NC027489
EN4ii 360 Eurydema liturifera NC044763
B R Eurydema maracandica NC037042
WiRlE  Eurydema oleracea NC044764
B 380  Eurydema ventralis MG584837
ZIWKWE  Eurydema ginlingensis NC044765
¥ WE  Asopinae W% Arma custos NCO051562
Wi Cazira horvathi NC042817
Bk Dinorhynchus dybowskyi NC037724
B Eocanthecona thomsoni NC042816
S Picromerus griseus NC036418
15 Picromerus lewisi NC058610
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Tab.1(Continued) The mitochondrial genome information of Pentatomidae species in the study

#  Family WFRL  Subfamily PP Species oS GenBank number
IR Asopinae W Zicrona caerulea NC058303
WEFL Pentatomidae MM IE TR Phyllocephalinae 4% Gonopsis affinis NC036745
Dalsira scabrata NCO037374
FIEWFR Podopinae W& Graphosoma rubrolineatum NC033875
TR Scotinophara lurida NC042815
Deroploa parva NC063299
JG#%EL  Scutelleridae A1 )&k Cantao ocellatus NC042803
AN 2 LWTIEY  Chrysocoris stollii NC051942

9 R E NN Kfﬁfiﬁlﬁlqﬁ‘b‘p,%F‘%%&E@Rbﬁﬁiﬁ
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AN R R R R S 15445 b Rl nad4 3B B EZE A 7 bp(TTATCAT) . Fef Ik
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Fig.1 Complete mitochondrial genome structure of the Sciocoris lateralis
22 EHHBERE(PCGSs) nad4l . nad5.nad6., A 44 %E H %4655 H (nadl.
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KN 1705 bp, & i K B 8 H G i 5L P B Y T TAZIEEAENEG(E2) ., REHEAR
JEap8 R K AU 162 bp, ATN S ap8.ap6.  WEEF I AT S A T 702, arp8 F K 1) AT
cox2 . cox3 . cyth . nad2 nad3.nad4.nad4l . nad5 W S 5 & f s, 38 79.630%60, AT Bl 2t % = R Ik ey &
R % T, cox ] nadl Fl nad6 B9 & Uf %05 F 2 cox 1R, &8N 68.64% . BRT nadl.nad4d .nad4l.
TTG; &L EM T ¥ /& TAGH TAA, XS nad5 S AT-skew (H R fE SN, H A 94 FEH
LIRS A 2 1k ORI A3 B B AR B A A L A L 1) AT -skew (B IE{E (£ 3)
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Tab.2 Complete genome composition of the mitochondria of Sciocoris lateralis

TP 4 B R B {3 /bp Kby BEEET ALBERT  RBET T /bp

Name Strand Position Length Start codon  Stop codon Anticodon Intergenic nucleotide
trnl J 1—65 65 GAT 0
trnQ N 63—131 69 TTG -3
trnM J 135—204 70 CAT 3
nad?2 J 205—1191 987 ATT TAA 0
trnW J 1199—1265 67 TCA 7
trnC N 1258—1322 65 GCA -8
Y N 1335—1401 67 GTA 12
coxl J 1404—2940 1537 TTG T 2
trnl.2 J 2941—3007 67 TAA 0
cox2 J 3008—3688 681 ATA TAA 0
K J 3690—3761 72 CTT 1
trnD J 3764—3830 67 GTC 2
atp8 J 3831—3992 162 ATA TAA 0
atp6 J 3986—4660 675 ATG TAA -7
cox3 J 4662—5450 789 ATG TAA 1
trnG J 5456—5521 66 TCC 5
nad3 J 5522—5881 360 ATA TAG 0
trmA J 5892—5959 68 TGC 10
trnR J 5962—6026 65 TCG 2
trnN J 6036-6101 66 GTT 9
trnS1 J 6101—6169 69 GCT -1
trnE J 6169—6240 72 TTC -1
trnF N 6239—6306 68 GAA -2
nadb N 6307—8011 1705 ATG T 0
trnH N 8014—8078 65 GTG 2
nad4 N 8085—9413 1329 ATG TAA 6
nad4l N 9407—9694 288 ATT TAA -7
trm'T J 9697—9761 65 TGT 2
trnP N 9762—9824 63 TGG 0
nad6 J 9827—10309 483 TTG TAA 2
cyth J 10315—11454 1140 ATG TAA 5
trnS2 J 11458—11526 69 TGA 3
nadl N 11551—12474 924 TTG TAA 24
trnl1 N 12475—12539 65 TAG 0
rrnl N 12540—13813 1274 0
'V N 13814—13881 68 TAC 0
rmS N 13882—14678 797 0
Control region J 14679—15445 767 0

T < 2 PR ) T i 7 i A i) R 45 5 67 R i R o i
Note: In the intergenic nucleotide(bp), the positive number indicated the number of gene spacing bases, and the negative number indicated
the number of gene overlapping bases.
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Tab.3 Composition of mitochondrial gene nucleic acid of Sciocoris lateralis

At AT- GO e T/% o/ A% oy AT AT GO

~ 0 ~ /0 0, /0,
Gene T/% C/% A% G/% T/%  skew skew T/%  skew skew

atp6 33.19 1570 39.26 11.85 7244  0.084 -0.140 nad4 51.69  9.93 24.30 14.07 76.00 -0.360  0.172
atp8 32.72 1481 46.91 556 79.63 0.178 -0.455 nad4l 51.04 8.33 26.04 14.58 77.08 -0.324  0.273
coxl 34.29 1640 34.35 14.96 68.64 0.001 -0.046 nadb 51.26  9.62 24.75 14.37 76.01 -0.349  0.198
cox?2 30.98 16.30 39.50 13.22 7048  0.121 -0.104 nad6 39.13  11.39 40.58 890 79.71  0.018 -0.122
cox3 34.22  16.35 35.23 14.20 6946  0.015 -0.071 || rRNAs 45.00 8.02 31.97 15.02 76.97 -0.169  0.304
cyth 33.86  18.33 35.09 12.72 68.95 0.018 -0.181 || tRNAs 37.01 10.83 38.23 13.94 7524 0.016 0.126
nadl 50.54 9.20 24.13 16.13 74.68 -0.354 0.274 | Whole  31.40 14.92 42.86 10.82 74.26  0.154 -0.159
nad2 36.90 9.80 42.90 10.40 79.80  0.075 0.030 | Whole-J 3513 11.81 40.51 12.55 75.63  0.071  0.030
nad3 34.17 15.83 37.78 12.22 71.94 0.050 -0.129 | Whole-N 40.38  9.06 34.15 16.42 74.53 -0.084  0.289

R 41 70N B s AR X6 %85 5 7 {8 FH 09 R (RSCU) & G 1 R % T 2 NNG; i AUC . GUG ., CGC .,
PR, A A R g = A & NNA(AUA UUA AGG X 44505 5yl FH 5% 0(E 2)
CGA %) fINNU(AAU . AUU.UUU) ; {ii J] i %

8

wn

RSCU
RS

[SS]

Ala Arg Asn Asp Cys Gln Glu Gly His Ile Leu Lys Met Phe Pro Ser Thr Trp Tyr Val

fucy]
UcG
UuG UuG ucc
UUA GUG UCA
[eeu]cou] Lauu |

2 INRBERNEERANENZBFERE (RSCU)

Fig.2 The relative synonymous codon usage (RSCU) of mitochondrial genome of Sciocoris lateralis

ABF S TE A TR SO AR (Ks) AR SO AR PRI, AS BIF 5% 16 B A (9 PCGs #B AT LA 3K 23 Br i
K (Ka) MBS PCG 1 Ka/Ks 18 , 88 R i B 19 #E 1k B RGERERER . aps i Ka/Ks{H xR (0.557),
B, 25 R WoR IR R 134 PCGs 1) Ka/Ks & M cox 1Y Ka/Ks H A% (0.082) .
PIE T 1(E 3) , BB PCGs ¥ 4b T 4l 1k v ¥ B B,

oer mKa #Ks MKa/Ks

¥B ., 05k

%_;I g §° 041

25F

2% 03

Bz 2

2250

HE T orf

0 atp6  atp8  coxl  cox2  cox3  cytb  nadl nad2 nad3  nadd naddl nad5 nad6

A
Gene

B3 #MEARHBER (PCGs) MHHESE

Fig.3 Rate of evolution of protein—coding genes (PCGs) in Pentatomidae
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2.3

tRNAs &

FE /N R U 2 R L AL (RN A S 1478 bp,
14 4~ tRNA 3 A& (zrnl, trnM , trnW | trmL2 | trnK |
trnD . trnG . trnA . trmnR ., trnN . trnS1., trnE | trnT |
trnS2) PLF 5%, 8 M IRNA F: A (1 Q . trnC  trn Y |
trnF . trnH . trnP trnL 1. trn V)AL F N §% , B t(RNA

RN A(38.23%) . T(37.01%) .G (13.94%) .C
(10.83%) o FE/NF U 2245535 RNA FE R B — 9%
gEf b, BN onS1(GCT) A trn V(TAC) B2k T
DHU B 1 A BT i MRS i) — R854 . 224~ tRNAs
TG s Ry B T BRI B SR O 6T (A-U R G-C)
Ab iR L 21 XS, B G-U (K1 4) .

K B AE 63~73 bpo 224 tRNA 3 [H {1 i &

— {03 Watson—Crick Bt %} 5 « £ GU Bt %

— Indicated Watson—Crick base pairing; *Indicated GU pairs

2.4
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uiCc G AU AU
U A AU wWhs U
CA U u A U T
% it peiy vuc
L
trnM m tP trnQ
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GC U-A UA Ge
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3y = KU, o oan St
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PUTes T e NG & AMuuud K66, 40 ¢ anng
), l‘éA L‘GUUA AuAAAG f&,‘ S oA GU/\XXXC AA %’ﬂ ULlJJ uGC
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Fig.4 Secondary structure of tRNAs of Sciocoris lateralis

rRNAs EE 5% #l X
JIN g 2 R AR L IR T e B TR RD S 3 A
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