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Mitochondrial Genome and Phylogenetics of Philonthus spinipes (Sharp, 1874)
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Abstract: [ Objective] Mitochondrial genome and phylogenetic relationship in Staphylininae subfamily of Philonthus
spinipes (Sharp, 1874) were determined. [Method] The high-throughput sequencing technique was applied to secure the full
length mitochondrial genome of P. spinipes. A phylogenetic analysis was conducted to decipher the beetle’s relationship in the
Staphylininae subfamily. Using 21 exemplars of Staphylininae and 8 of Paederinae as ingroups as well as two Pselaphinae
species as outgroups, the phylogeny was reconstructed with the maximum likelihood (ML) and Bayesian inference (BI)
methods. [ Result] The mitochondrial genome of P. spinipes was a circular molecule of 16 219 bp with the GenBank
accession number of OL998729. It contained 13 protein-coding genes, 22 transfer RNA genes, two ribosomal RNA genes, and
a non-coding control region. Most of the protein-coding genes started with ATT, ATA, or ATG, but nad6 did with ATC and
nadl with TTG. And cox1, cox2, cox3, and nad5 had an incomplete T or TA as the stop codon, while the remaining 9 genes
terminated with TAA or TAG. All tRNA genes, except trnS! which lacked the DHU arm, could be folded into a typical
cloverleaf-like structure. The lengths of rnL and rrnS were 1 275 bp and 765 bp with the A+T contents of 79.84% and 76.47%,
respectively. [ Conclusion] The two applied phylogenetic inference methods produced a similar tree topological structure
that showed Paederinae to be monophyletic, Staphylininae non-monophyletic, and Paederinae nested within the Staphylininae
subfamily.
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Fig. 1 Structure of P. spinipes mitochondrial genome
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Table | Annotation of P. spinipes mitochondrial genome

eS| SERC ok I DAY KA E BIREL T ZIbEET i
Gene Gene length/bp Start position/bp Stop position/bp Start codon Stop codon Coding strand
il X Control region 1521 1 1521 JE4i %7 F1Non-coding sequence
trnl 64 1522 1585 H
trnQ 69 1651 1583 L
traM 69 1651 1719 H
nad2 1017 1720 2736 ATT TAA H
trnW 67 2735 2801 H
trnC 62 2878 2817 L
trnY 64 2944 2 881 L
cox1 1 540 2937 4476 ATT T H
trnl2 65 4477 4541 H
cox2 688 4540 5227 ATG T H
trnK 71 5228 5298 H
trnD 66 5298 5363 H
atp8 156 5364 5519 ATA TAA H
atp6 669 5513 6181 ATG TAA H
cox3 788 6181 6968 ATG TA H
trnG 61 6970 7030 H
nad3 354 7033 7386 ATT TAG H
trnA 65 7385 7449 H
trnR 66 7449 7514 H
trnN 66 7571 7 636 H
trnS1 66 7637 7702 H
trnE 68 7703 7770 H
trnF 67 7 835 7769 L
nads 1717 9552 7 836 ATT T L
trnH 65 9617 9553 L
nad4 1338 10 954 9617 ATG TAA L
nad4l 288 11235 10 948 ATG TAA L
trnT 63 11238 11300 H
trnP 64 11364 11301 L
nad6 498 11366 11863 ATC TAA H
Cob 1143 11863 13 005 ATG TAG H
trnS2 66 13 004 13 069 H
nadl 951 14 037 13 087 TTG TAG L
trnLl 65 14 103 14 039 L
rrnL 1275 15378 14 104 L
trnV 73 15 454 15382 L
rrnS 765 16 219 15455 L

H: @4 L. B8k THTAR S AZEEHNT.
H: Heavy strand; L: light strand; T or TA: incomplete stop codon.
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Table 2 Relative synonymous codon usage of 13 protein-coding genes of P. spinipes mitochondrial genome

con com BV || G com U || o com BV || ot com RS
UUU(F) 280 1.53 Uucu(s) 72 1.58 UAU(Y) 173 1.54 UGU(C) 51 1.17
UUC(F) 85 047 ucc(s) 42 0.92 UAC(Y) 52 0.46 UGC(C) 36 0.83
UUA(L) 185 244 UCA(S) 73 1.6 UAA(¥) 127 1.23 UGA(W) 60 1.3
UUG(L) 61 0.8 UCG(S) 2 0.48 UAG(*) 80 0.77 UGG(W) 32 0.7
CUU(L) 78 1.03 CCU(P) 57 1.78 CAU(H) 59 1.53 CGU(R) 12 12
CUC(L) 38 0.5 CCC(p) 34 1.06 CAC(H) 18 0.47 CGC(R) 4 04
CUA(L) 53 0.7 CCA(P) 30 0.94 CAA(Q) 51 1.38 CGA(R) 16 1.6
CUG(L) 40 0.53 CCG(P) 7 0.22 CAG(Q) 23 0.62 CGG(R) 8 0.8
AUU(D) 240 1.57 ACU(T) 54 1.64 AAU(N) 159 1.55 AGU(S) 36 0.79
AUC() 65 0.43 ACC(T) 33 1 AAC(N) 46 0.45 AGC(S) 27 0.59
AUAM) 122 1.37 ACA(T) 39 1.18 AAA(K) 99 1.49 AGA(S) 46 1.01
AUG(M) 56 0.63 ACG(T) 6 0.18 AAG(K) 34 0.51 AGG(S) 47 1.03
GUU(V) 35 1.46 GCU(A) 17 1.58 GAU(D) 60 1.48 GGU(G) 17 0.78
GUC(V) 15 0.63 GCC(A) 11 1.02 GAC(D) 21 0.52 GGC(G) 13 0.6
GUA(V) 26 1.08 GCA(A) 12 112 GAA(E) 56 1.24 GGA(G) 33 1.52
GUG(V) 20 0.83 GCG(A) 3 0.28 GAG(E) 34 0.76 GGG(G) 24 1.1

RSCU: HHX RS FS = * 4 (R %07
RSCU: Relative synonymous codon usage; *: stop codon.
A E K 61~73 bp. trnG FLF % (61bp), trnV
FEHEEK (73bp). Hi 144 (RNAFRF 7 T H
%, 8 (RNAFMKN F LG, rnl A1 rmS EH A
T L. Bk trnSI R/ DHU B 1 12 B — 4 fi B89
W, TCRIE R E I =B Ah , HAy (RNA KR
PIREIE R ) = b ARy (K 2). BbAh, omSI
B RS AN 25 LR GCU, & UCU., Kk i
MR RR R LR IE RN il 894K 1275 bp, A+T
TR 79.84%, G+C &N 20.16%. rraS WK N
765 bp, A+T & &N 76.47%, G+C & & K 23.53%.
A 5% 2 TR rrnL R rrnS FER ) RS E
Xof R A I S TR A A A R DR A A A AT T
W, PEULE 3 4, rrnLl FEP AL 5 A G5 4 X 5
(L-ILA IV-VI), 50 MNIRBESS M . S H A
3ANEERIIXIR (T, AT ), 1 31 A BERJE 245 #a 4 ok
24 RHEELBOW

AL G O 2 A A B B R 21 AP Fh
FHE B HO R 8 AW Rl R Sy 3 A LA B R ST R
Pselaphinae (1) 2 DN FAE AN, RIS 2 F0

DU, BT BT SR AR R A m 37 B
FF 9 B 13 A4 8 5 g A TR A A R T 9 R
FE. 13N BT IE S 1, 2 B+ i R
JPVHE R E R R RN RAELE LR (K 5~6).
I 2R G0 & 8 43 5 B A A R 9 4 D 45 1 SR B
AT AR R, BREMTRCY R, B
B B Bk 2 7 o RO RN . 7R e KSR o
Brep, FE R AR R WA B ARG ) SRR

(BS=95). WA, fEmRMURESNF, A5
M E BRI S P. decorus ¥ BULIRRE, 7 557
e amm (BS=98), 76U M-Hk e, Zobifk
FER2H 37 AR P SR RE 5 13 A48 1 5T G i i A
MIEE 1. 2 B B IR 7 9 B e B 4 ARl R
KI5 P decorus '5 Neobisnius villosulus .
Gabronthus thermarum 43 ¥ SRR FE . 13 446 1
o i DR ) AT R I 40 6 B 1) e TR 8 R J s KR
B U5 P. decorus ¥ UHIRRE . (HJZ, DUk
BT o 5 T R 0% 3 A ) G R A O R B A R AR
PRI ZH 37 A~ F5E R I3 900 B 7 R0 5 R XoF R ol 3 ot
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Fig. 3 Predicted secondary structure of 16S rRNA gene of P. spinipes mitogenome
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Fig. 4 Predicted secondary structure of 12S rRNA gene of P. spinipes mitogenome
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