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MITOGENOME ANNOUNCEMENT

Complete mitochondrial genome of Spiniphilus spinicornis
(Coleoptera: Vesperidae: Philinae) and phylogenetic analysis
among Cerambycoidea

RuiE Nie, MeiYing Lin, HuaiJun Xue, Ming Bai, and XingKe Yang

Key Laboratory of Zoological Systematics and Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing, China

Abstract

Spiniphilus spinicornis belongs to subfamily Philinae of family Vesperidae from cerambycoid
assemblage. The first complete mitogenome of Spiniphilus spinicornis was reported. The
genome is 15 707 bp in length and contains the typical 37 genes that are arranged in the same
order as that of the putative ancestor of beetles. The total base composition of the
mitogenome is 30.9% for A, 11.1% for C, 19.3% for G, and 38.6% for T. The genome
organization, nucleotide composition, and codon usage do not differ significantly from other
martens. The percentage of A + T is 69.5%. The first complete mitogenome of subfamily
Philinae could be used in studies of molecular systematics, phylogenetic, and conservation
genetics. Phylogenetic analysis showed that Cerambycoidea was monophyly with high support
value. Lamiinae, Cerambycinae, and Philinae were monophyly too, respectively.
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Spiniphilus spinicornis (Lin & Bi, 2011) belongs to Philinae of
Vesperidae, a family that is perhaps the most problematic family
of the cerambycoid assemblage, whose monophyly requires
further testing (Švácha & Lawrence, 2014). Philinae consists of
five described genera and approximately 20 species (Švácha &
Lawrence, 2014), while the genus Spiniphilus contains two
species known exclusively from Yunnan of China (Bi & Lin,
2015; Lin & Bi, 2011). By adult morphology, Philinae were
associated with Prioninae, Cerambycinae, and Lepturinae (Švácha
& Lawrence, 2014). Molecular data should be used to test its
monophyly.

Mitochondrial genome has been used to explore the phylogeny,
molecular evolution and biological diversity of beetles (Nie &
Yang, 2014). So far, seven mt genomes from seven species of
Cerambycidae were submitted to Genbank. In this study, we
sequenced the mt genome of S. spinicornis by the next-generation
sequence technology. The complete mitogenome of S. spinicornis
was the first mitogenome of subfamily Philinae. The sequencing
of mtDNA will greatly contribute to the phylogenetic and
systematic analyses within the family Vesperidae and also the
cerambycoid assemblage.

The sample of S. spinicornis (male) was collected from
Laifengshan (25.019�N, 98.485�E; altitude, 1700 m), Tengchong
city, Yunnan province, China, on 6th May 2011. Voucher
specimens for sampled taxa were deposited in the Institute of
Zoology, Chinese Academy of Sciences. Genomic DNA was
extracted by TIANprep Midi Plasmid kit (TIANGEN, Beijing,
China) and then sequenced using Illumina’s HiSeq2000 platform
(Illumina, San Diego, CA) with 200 bp insert size and a pair-end

100 bp sequencing strategy. The sequence reads were first filtered
by the programs following Zhou et al. (2013) and then the
remaining high-quality reads were assembled using SOAPdenovo-
Trans (Xie et al., 2014). The annotations of genes were done by
geneious 8.0.5 software (Kearse et al., 2012) and tRNAscan-SE
1.21 (Schattner et al., 2005).

The phylogenetic inference was done based on all available
mitogenomes of Cerambycoidea (JX987292, NC_008221,
NC_013070, NC_022671, NC_024652, NC_023937, AB703463,
and KT781589) and two mitogenomes from Chrysomelidae
(AF467886 and KT781589) as outgroups. TransAlign methods
were used to align all genes (Bininda-Emonds, 2005). The aligned
data from each locus were concatenated with Sequence Matrix
v.1.7.8 (Vaidya et al., 2011). Bayesian inference was performed
using MrBayes v.3.2 (Ronquist et al., 2012). Data were partitioned
according to loci of 13 PCGs. The MCMC search was conducted
for 50 000 000 generations, and sampling was done every 1000
generations until the average standard deviation of split
frequencies was below 0.01. The first 25% of trees were discarded
as ‘‘burn-in’’ and posterior probabilities were estimated for each
node.

The mt genome of S. spinicornis was a double-stranded
circular molecule of 15 707 bp in length (GenBank accession no.
KT781589), and it contained the entire set of 37 genes usually
present in most insect mtDNAs (13 PCGs, 22 tRNA genes, and
two rRNA genes), and a large non-coding region (control region).
Twenty-three genes were transcribed on the majority strand (J-
strand), whereas the others were oriented on the minority strand
(N-strand). The overall organization of the mitogenome of S.
spinicornis is very compact, and the overlaps between genes are
often been found. There is a non-coding region of about 18 bp
between ND1 and tRNA-Ser (AGN).

Most PCGs begin with an ATT start codon, except for ATP6,
COX3, ND4, ND4L, and CYTB (ATG). Eight PCGs terminate with
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a TAN (TAA or TAG) stop codon, whereas some genes such as
ND5 and ND4 genes terminates with incomplete stop codons (T––
or TA–), which was frequent in mt genomes of beetles (Sheffield
et al., 2008). The genome contains two subunits of rRNA (srRNA
and lrRNA) with lengths of 812 and 1297 bp, respectively.
Twenty-two tRNA genes are detected based on their respective
anticodons range in size from 63 (tRNA-His) to 70 (tRNA-Val) bp.
The control region (AT rich region) is 1066 bp in length. The
percentage of A + T of control region is 79.5%, which was
consistently higher than that of the coding region.

The Bayesian tree (Figure 1) based on the concatenated 13
PCGs showed that Cerambycoidea were recovered monophyletic
clade with 100% posterior probabilities. The available subfamily
rank of Cerambycidae was resolved with high value support (all
clades with 100% posterior probabilities). Lamiinae,
Cerambycinae, and Philinae were monophyly, and the last two
families have the nearest relationship, which is consistent with the
morphological results.
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Figure 1. The Bayesian tree based on 13 PPGs combined data sets. Numbers on nodes indicate Bayesian posterior probabilities. Red clade is the new
added one in this study.
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