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Next-generation sequencing yields a complete mitochondrial genome of the
Tartar sand boa (Eryx tataricus) from Junggar Basin
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ABSTRACT

The viviparous Tartar sand boa, Eryx tataricus, is a widespread species in arid Central Asia. A complete
mitochondrial genome of one individual from Junggar Basin in Northwest China was determined by
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next-generation sequencing. The mitogenome is 17,537 bp in size, comprising 2 ribosomal RNA genes,

13 protein-coding genes (PCGs), 22 transfer RNA genes (tRNAs), and 2 control regions. The order and
structure of the genes are similar to those of other Henophidia snakes. Phylogenetic analysis based on
13 concatenated PCGs recovered the monophyly of Boidae and indicated that E. tataricus is closely

related to Boa constrictor plus Eunectes notaeus.

The viviparous Tartar sand boa, Eryx tataricus, is a widespread
species in arid Central Asia, including the five post-Soviet
Central Asian countries, northern Iran and Afghanistan,
Northwest China, and southern Mongolia (Ananjeva et al.
2006). The advancement of sequencing technology including
the next-generation sequencing (NGS) has facilitated the
rapid obtainment of mitochondrial genome from various
animals (Hahn et al. 2013). In this study, we determined a
complete mitochondrial genome of E. tataricus using NGS
reads through Illumina HiSeq 2000 platform.

The snake was collected from Junggar Basin (N44.54°,
E82.58°) in July 2009, which is the second-largest inland
basin in China. The Basin is situated in northern Xinjiang and
bounded by the Altay Mountains to the northeast and the
Tianshan Mountains to the south. The specimen (field num-
ber Guo563) was deposited in the herpetological collection,
Chengdu Institute of Biology, Chinese Academy of Sciences.
Genomic DNA was extracted from liver tissue using Trelief
Animal Genomic DNA Kit (Tsingke, Beijing, China) using the
protocol prescribed by the manufacturer. Then, the genomic
DNA was shipped to Tsingke (Chengdu, China) for PE150
library construction and sequencing on an lllumina HiSeq
2000 instrument. De novo assembly of clean reads was per-
formed using SPAdes v3.11.0 (Bankevich et al. 2012). Then,
we took a similar strategy as described previously (Chen
et al. 2019) to assemble and annotate the complete mitoge-
nome of E. tataricus. It was deposited in GenBank with acces-
sion number MN646174.

The complete mitogenome consisted of 17,537bp and
contained 13 protein-coding genes (PCGs), 22 tRNA genes,
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two rRNA genes, and two control regions (CR or D-loop).
The gene arrangement and composition was identical with
the published mitogenome of E. tataricus (Hu et al. 2019),
exhibiting a typical snake mitochondrial genome feature
(Dong and Kumazawa 2005; Yan et al. 2008). Most genes
were encoded by the H-strand except for ND6 and eight
tRNA genes (tRNA-GIn, Ala, Asn, Cys, Tyr, Ser’™, Glu, and
Pro). Six of the PCGs were initiated with the typical ATG
codon, except for ND1 with ATA, ND2 and ND3 with ATT,
COX1, COX2, ATP6, and ND5 with GTG. Meanwhile, most
PCGs were terminated with the typical TAA/TAG/AGA/AGG
codon, except for ND1, COX3, ND3 and CYTB with the
incomplete termination codon T. The two CRs (1,076 bp
and 1,214bp in length) were located between tRNA-Pro
and tRNA-Phe for CR1 and between tRNA-lle and tRNA-
Leu""® for CR2, respectively.

The concatenated PCGs of Heophidia available in GenBank
and one Colubridae taxon as outgroup were used to recon-
struct the Bayesian phylogenetic tree for assessing mitochon-
drial sequence authenticity of E. tataricus and its
phylogenetic placement. The phylogenetic tree recovered the
monophyly of Boidae (Figure 1). The two individuals of
E. tataricus clustered together and were closely related to
Boa constrictor plus Eunectes notaeus. The overall phylogen-
etic relationships among Henophidia was in line with previ-
ous studies (Douglas and Gower 2010; Reynolds et al. 2014).
The complete mitogenome of E. tataricus will provide funda-
mental data to explore the mitochondrial genome evolution
in sand boas.

CONTACT Xianguang Guo @ guoxg@cib.ac.cn; Jianping Jiang @ jiangjp@cib.ac.cn @ Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu

610041, China

© 2020 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2020.1715279&domain=pdf&date_stamp=2020-01-18
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com

732 (&) B.CAIETAL

1.0

1.0

Python bivittatus KF293729
Python bivittatus KF010492
10 Python regius AB177878
[ Python molurus HM581978
Malayopython reticulatus NC_042397
Xenopeltis unicolor AB179620

Cylindrophis ruffus AB179619

0.87

Boa constrictor AB177354
1.0 I
I— Boa constrictor AM236348
Eunectes notaeus AM236347
10 r Eryx tataricus MG582067
8 x otareus Moo 74
Lichanura trivirgata GQ200595

10 r Anilius scytale GQ200593

Pythonidae

I Xenopeltidae
| Cylindrophiidae

Rhinophis philippinus GQ200594 I Uropeltidae

Boidae

L | Anillidae
Anilius scytale FJ755180

Tropidophis haetianus FJ7551 81I Tropidophiidae

0.1 substitutions/site

Ptyas dhumnades KF148621 I Colubridae

Figure 1. A majority-rule consensus tree inferred from Bayesian inference using MrBayes v.3.2.2 (Ronquist et al. 2012) under the GTR + G substitution model, based
on the concatenated PCGs of 17 snakes of Heophidia and one outgroup of Colubridae. The newly sequenced sample was highlighted in gray. DNA sequences
were aligned in MEGA v.6.06 (Tamura et al. 2013). The PCGs were translated into amino acids sequences, and were manually concatenated into a single nucleotide
dataset (in total 11,365 bp). Node numbers show Bayesian posterior probabilities. Branch lengths represent means of the posterior distribution. GenBank accession

numbers are given with species names.
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