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MITOGENOME ANNOUNCEMENT

Next-generation sequencing yields a nearly complete mitochondrial genome of
the Variegated Racerunner (Eremias Vermiculata) from Dunhuang Basin

Dali Chena, Xiuliang Sub, Jinlong Liub and Xianguang Guob

aWest China School of Basic Medical Sciences and Forensic Medicine, Sichuan University, Chengdu, China; bChengdu Institute of Biology,
Chinese Academy of Sciences, Chengdu, China

ABSTRACT
The Variegated Racerunner, Eremias vermiculata, is widespread in Northwest China, southern Mongolia,
and Zaisan Basin of Kazakhstan. In this study, a nearly complete mitochondrial genome (17,972 bp in
length) of E. vermiculata from the Dunhuang Basin in Northwest China was determined by next-gener-
ation sequencing. Similar to the typical mtDNA of vertebrates, it contained two ribosomal RNA genes,
13 protein-coding genes (PCGs), 22 transfer RNA genes, and one control region (CR). With exception to
the CR, all of the 37 genes were completely recovered. The concatenated PCGs were used to conduct
Bayesian phylogenetic analyses together with mitogenome data of lacertids in GenBank. The resulting
phylogenetic tree confirmed the monophyly of genus Eremias and its viviparous species as well as E.
vermiculata, respectively. The mitogenome presented here will contribute to the examination of phylo-
geographic structure for E. vermiculata and understanding of mitochondrial DNA evolution in Eremias.
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The Variegated Racerunner, Eremias vermiculata, is wide-
spread in Northwest China, southern Mongolia, and Zaisan
Basin of Kazakhstan (Szczerbak 2003). Despite its wide distri-
bution, this lizard is considered to be a monotypic species
without subspecies differentiation (Sindaco and Jerem�cenko
2008). To date, little has been known regarding its popula-
tion structure and genetic relationships with other congen-
eric species (Guo et al. 2011).

Recently, three mitochondrial genome sequences of E. ver-
miculata have been reported (Tong et al. 2016; Zhou et al.
2016a, 2016b). In this study, we determined a nearly com-
plete mitochondrial genome of this species by using next-
generation sequencing through Roche 454 GS-FLX technol-
ogy (Roche, Basel, Switzerland). The lizard was collected from
Dunhuang Basin (N39.94�, E94.11�) in July 2013. The Basin is
situated on the western end of Northwestern China’s Hexi
Corridor and is bounded by the Mingsha, Sanwei, and Beijie
Mountains to the southeast, the Mazong and Bei Mountains
to the north, and the Kumtag Desert to the west. The speci-
men (field number Guo2628) was deposited at the herpeto-
logical collection in Chengdu Institute of Biology, Chinese
Academy of Sciences. We took a similar strategy as described
previously (Chen et al. 2019) to assemble and annotate the
mitogenome by using published sequence (GenBank acces-
sion number KP981388) as queries for the reference. A nearly
complete mitogenome of 17,972 base pairs (bp) was
obtained and deposited in GenBank with accession num-
ber MK261078.

The mtDNA sequence comprised two ribosomal RNA
genes, 13 protein-coding genes (PCGs), 22 transfer RNA

genes (tRNAs), and one control region (CR or D-loop). The
gene content, arrangement, and composition exhibited a typ-
ical vertebrate mitochondrial genome feature. The majority of
the genes in the mtDNA of E. vermiculata was distributed on
H-strand, except for the ND6 gene and 8 tRNAs (tRNA-Gln,
Ala, Asn, Cys, Tyr, Ser[UGA], Glu, and Pro). In 13 PCGs, the
shortest was ATP8 gene (162 bp) and the longest was ND5
gene (1824 bp). Eleven of 13 PCGs were initiated with the
typical ATG codon, except for COI and ND3 with GTG. Most
PCGs were terminated with the typical TAA/AGG codons,
except for ND2, COII, COIII, ND3, and ND4 with the incom-
plete termination codon T. The 22 tRNA genes ranged in size
from 62 bp for tRNA-Cys to 73 bp for tRNA-Leu and tRNA-Asn.
The 12S and 16S rRNA genes were 953 bp and 1530 bp in
length, respectively. As for the CR, 1538 bp were already
determined adjacent to tRNA-Pro, along with 1047 bp prior to
tRNA-Phe.

The concatenated PCGs of Eremias available in GenBank
plus 14 other lacertids as outgroups were used to reconstruct
the Bayesian phylogenetic tree for assessing mitochondrial
sequence authenticity of E. vermiculata and its phylogenetic
placement. As shown in Figure 1, the monophyly of both
Eremias and the viviparous group were recovered. Four indi-
viduals of E. vermiculata clustered together and formed sister
taxon to all other sampled members of the genus. The new
mitogenome sequence will provide fundamental data for fur-
ther investigating the phylogeographic structure of E. vermic-
ulata along with detecting mitochondrial DNA evolution
in Eremias.
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Figure 1. A majority-rule consensus tree derived from Bayesian inference using MrBayes v.3.2.2 (Ronquist et al. 2012) with GTRþGAMMA substitution model, based
on the concatenated PCGs of 12 individuals of Eremias lizards and 14 outgroups. The tree was rooted using midpoint rooting method and the newly sequenced
sample was highlighted in gray. GenBank accession numbers are given with species names. DNA sequences were aligned in MEGA v.7.0.14 (Kumar et al. 2016). The
PCGs were translated into amino acid sequences and were manually concatenated into a single nucleotide dataset (in total 11,403 bp). Node numbers show
Bayesian posterior probabilities. Branch lengths represent means of the posterior distribution.
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