
MITOGENOME ANNOUNCEMENT

The complete mitochondrial genome sequence of Sinomicrurus peinani
(Serpentes: Elapidae)

Sheng-bo Zhoua,b, Zhao-bo Zhangc , Zhi-he Zhangd, Xin-yu Liue, Ping Guana,b and Bo Qua,b

aCollege of Bioscience and Biotechnology, Shenyang Agricultural University, Shenyang, PR China; bKey Laboratory of Global Changes and
Biological Invasions, Shenyang, PR China; cCollege of Animal Science and Veterinary Medicine, Shenyang Agricultural University, Shenyang,
PR China; dSchool of Life Science, Liaoning Normal University, Dalian, PR China; eForeign Language School, Wuhan University of Technology,
Wuhan, PR China

ABSTRACT
Sinomicrurus peinani is a new species of the genus Sinomicrurus (Serpentes: Elapidae) from China and
Vietnam in 2020. In this study, we successfully sequenced mitochondrial genome of an individual S.
peinani. The complete mitochondrial genome of S. peinani is a circular molecule with the entire length
of 19,477bp. The base composition is T (28.1%), G (11.9%), and GC (38.5%), which contains two riboso-
mal RNA (rRNA) genes, 22 transfer RNA (tRNA) genes, 13 protein-coding genes, one origin of replication
gene (D-loop), and two non-coding control regions, an origin of light-strand replication, and a 2346bp
non-coding region between tRNA-N and tRNA-Y. A maximum-likelihood (ML) tree of S. peinani and 13
other related species was constructed. The DNA data presented here will be useful to study the evolu-
tionary relationships and genetic diversity of S. peinani.
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Sinomicrurus Slowinski, Boundy, and Lawson, 2001 is a group
of small proteroglyphous venomous snakes of the family
Elapidae which are widely distributed in eastern and south-
eastern Asia (Slowinski et al. 2001; Zhao 2006). As they are
small and secretive, there is little basic biological information
(Wang et al. 2015). Only one complete mitochondrial genome
was reported on this genus . S. peinani is a new species that
was described by morphological and molecular differences in
Guangxi, China and Vietnam in 2020 (Liu et al. 2020). In this
study, we characterized the complete mitochondrial genome
of S. peinani in order to obtain the basic mitochondrial infor-
mation of this species.

A specimen of S. peinani was collected on 27 March 2021
from Cangwu County, Wuzhou City, Guangxi Province, China
(N23.65�, E111.57�). It is 534.59mm in length and is an adult
female. Muscle tissue was extracted and immediately stored
in 95% ethanol solution. DNA was extracted and paired-end
sequencing was performed with Illumina Hiseq sequencing
technology to construct the Illumina PE library. As there were
some low-quality data in Illumina’s original sequencing data,
in order to make the subsequent assembly more accurate,
we cut the quality of the original data: The adapter sequence
in reads was removed; the base containing non AGCT at the
50 end was removed before shearing; the ends of reads with
low sequencing quality were trimmed (the sequencing qual-
ity value was less than Q20); reads containing 10% N was

removed; the small fragments with the length less than
50 bp were discarded after the trimming of adapter
and quality.

The complete mitochondrial genome was obtained by bio-
informatics analysis after the quality control was conducted
on the obtained sequencing data (Albertsen et al. 2013). The
specimen and tissue sample are now stored in Bioscience
and Technology College, Shenyang Agricultural University
(specimen number: SYAUA21015).

The complete mitochondrial genome is a circular double
stranded DNA, 19,477 bp in length. It consists of two riboso-
mal RNA (rRNA) genes, 22 transfer RNA (tRNA) genes, 13 pro-
tein-coding genes, two nearly duplicate H-strand (D-loop)
genes, as most other advanced snakes, an origin of L-strand
(OL) between tRNA-N and tRNA-C, and a 2346 bp non-coding
region between tRNA-C and tRNA-Y. The total base compos-
ition of S. peinani genome is T (28.1%), G (11.9%), and the
overall GC content is 38.5%. The complete mitochondrial
genome reflects the typical characteristics of advanced
snakes (Kumazawa et al. 1998), with 29 mitochondrial genes
encoded on the H-strand except for the ND6 gene and eight
tRNA genes which are encoded on the L-strand. The two
rRNA contains rRNL (1479 bp) and rRNS (926 bp) separated by
tRNV-TAC (66 bp), locating between ND1 (955 bp) and tRNF-
GAA (62 bp). The 22 tRNA genes can carry 26 different
kinds of amino acids and each RNA is 58–73 bp long. The 13
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protein-coding genes contain seven kinds of NADH dehydro-
genase subunit (ND1–ND6) and a NADH dehydrogenase sub-
unit 4L (ND4L), three cytochrome c oxidase subunit
(COX1–COX3), two ATP synthase F0 subunit (ATP6 and ATP8)
and cytochrome b (CYTB). The two non-coding control
regions are 994 bp and 1026 bp, respectively, and are 99.6%
identical (other than length, they differ only by 4 bp). The
2346bp non-coding region between tRNA-C and tRNA-Y is
only known in one other advanced snake, Sibon nebulatus,
which has a similar non-coding region in the same place of
5702 bp in length (GenBank EU728583; Mulcahy and Macey
2009). The mt-genome presented here also contains an origin
of light-strand replication (OL: TTTCTCCGTTTTTGGAGGG
GGGGAAAAAAACGGAGAAA), as most other squamates,
between tRNA-N and tRNA-C.

In order to verify the newly determined mitochondrial
gene sequence, we selected 13 related species with complete
mitochondrial genomes available in GenBank to determine
the position of S. peinani. The construction of maximum-like-
lihood (ML) tree was completed in phyml 3.0 (Guindon et al.
2010). Ultrafast bootstrap was used to test branch support
values with 1000 replicates. They used the complete mt-
genomes. The related species are as follows: Naja atra, N.
naja, N. kaouthia, Ophiophagus hannah, Sinomicrurus macclel-
landi, Bungarus fasciatus, B. multicinctus, Emydocephalus iji-
mae, Hydrophis curtus, Laticauda semifasciata, L. colubrina, L.
laticaudata, and Gloydius blomhoffi. An ML tree was con-
structed based on the dataset by online tool RAxML (Kozlov
et al. 2019), and the multiple alignment was trimmed with
trimAl v1.2 (Capella-Gutierrez et al.2009). Results of the
phylogenetic analysis show that S. peinani is closest to S.
macclellandi, the similarity is 87.03%, and they are more
closely related to cobras, to the exclusion of kraits and other
elapids (Figure 1). The newly determined mitogenome of S.
peinani can enrich analyses of mitochondrial genome vari-
ation and the evolutionary relationships of Sinomicrurus and
other elapid snakes.
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