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ABSTRACT
We report the complete mitochondrial genome (mtDNA) of Pareas formosensis (Squamata: Colubridae).
This circular mtDNA is 17,703bp in size and consists of 13 protein-coding genes, 22 transfer RNAs, 2
ribosomal RNAs, and 2 non-coding sequence (D-loop). The total of mtDNA was composition of 57.26%
Aþ T and 42.74% GþC (T: 25.21%, C: 28.84%, A: 32.05%, G: 13.90%). The phylogenetic analysis
revealed that P. formosensis formed a clade with other species of Pareas. This mtDNA sequence of P.
formosensis provides useful data for studying the population genetics and phylogeography
of Colubridae.
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The Pareatidae was divided into three genera: Aplopeltura,
Asthenodipsas and Pareas (Guo and Zhang 2015). Pareas is
the largest genus, which contains 20 species (Bhosale et al.
2020). Pareas formosensis (Van Denburgh 1909) is widespread
in South China (Anhui, Jiangsu, Jiangxi, Zhejiang, Fujian,
Sichuan, Guizhou, Yunnan, Guangxi, Guangdong, Taiwan)
(Zhao 2006). In this genus, the complete mitochondrial gen-
ome (mtDNA) was described only in P. boulengeri (Huang
et al. 2020). Here, we determined the mtDNA of P. formosen-
sis in order to provide useful data for studying the popula-
tion genetics and phylogeography of Colubridae.

The specimen (species voucher: LSU2020MLTWDT01) was
collected in Baiyunshan, from Lishui, Zhejiang Province, China
(N28.498097�, E119.920808�), then placed in 90% ethanol
and stored in Laboratory of Amphibian Diversity Investigation
(Contact person: Li Ma, E-mail: lmahz2011@163.com) at Lishui
University, China. The total DNA was extracted from muscles
using the EasyPure genomic DNA kit (Trans Gen Biotech Co.,
Beijing, China) from the muscle tissue of P. formosensis, and
then was sequenced by a sequencing company (Novogene
Bioinformatics Technology Co. Ltd., Tianjin, China). We used
MITOS web server to carry out and annotate the gene
sequence (Matthias et al. 2013). The mtDNA of P. formosensis
is a closed-circular molecule of 17,703 bp in length. The com-
plete mtDNA of P. formosensis (Genbank accession No
MW531674) contains 13 protein-coding genes (PCGs), 22
tRNAs and 2 rRNAs, two D-loop and a L-chain replication-ini-
tiating non-coding region (NCR). The gene sequence of P. for-
mosensis is approximately the same as P. boulengeri (Huang
et al. 2020). 13 PCGs include NAD1-6, COX1-3, ATP6, ATP8,

NAD4L, and CYTB, among which NAD5 is the longest
(1,788bp) and ATP8 is the shortest (162 bp). The ND6 subunit
gene and eight tRNAs (tRNAGln, tRNAAla, tRNAAsn, tRNACys,
tRNATyr, tRNASer(UCN), tRNAPro, and tRNAGlu) were encoded on
the L-strand, whereas the other genes were encoded on the
H-strand. All PCGS start with an ATG codon except ND3
begins with ATA codon, and COX1 starts with GTG. Six genes
(NAD1, NAD3-4, CYTB, and COX2-3) end with incomplete stop
codons (T–/TA-), and four genes (NAD5, ATP6, ATP8, and
NAD4L, and CYTB) end with TAA, COX1 and NAD6 end with
AGA and NAD2 end with TAG. The overall base composition
for mtDNA sequence of P. formosensis is as follows: T
(25.21%), C (28.84%), A (32.05%) and G (13.90%).

Based on the CYTB (1086 bp) and NAD4 (663 bp) with
Asthenodipsas malaccanus as outgroup by using Bayesian
inference (BI) methods in MrBayes v3.2.2 (Figure 1), phylo-
genetic analyses of P. formosensis and other 14 species of
Pareas were conducted. We used MrModelTest 2.3 to find the
best-fit substitution model (GTRþ IþG) (Nylander 2004).
Phylogenetic analysis revealed that P. formosensis was more
closely related to P. hampton than other species. P. carinatus
and P. menglaensis has the furthest relationship with P. for-
mosensis. The result is consistent with previously reported
(You et al. 2015; Wang et al. 2020). Essentially, it is useful for
subsequent research about the population genetics and phy-
logeography of Colubridae.
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Figure 1. The phylogenetic tree were analyzed with Bayesian inference (BI) method, based on CYTB and NAD4. The GenBank accession number of CYTB and NDA4
are listed in the figure (CYTB/NDA4).
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