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ABSTRACT
In this study, we use a specimen from wild-caught individual to determine the complete mitochondrial
genome of the Amur soft-shelled turtle (Pelodiscus maackii). The complete mitogenome of P. maackii
has 16,258bp in length and consists of 13 protein-coding genes (PCGs), 22 tRNAs, two rRNAs, and one
control region. The arrangement of genes of P. maackii is identical with previously reported mitoge-
nomes in the family Trionychoidea. According to our result, the ML tree for the phylogenetic recon-
struction revealed that the individuals used in present study is closely related with the previously
reported sequences of P. sinensis (AY962573 and MG431983) in p-distance 0.7% and 2.5%.
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The genus Pelodiscus is comprised of five species worldwide.
In South Korea, two species of Pelodiscus are distributed,
Amur soft-shelled turtle (Pelodiscus maackii Brandt, 1858) and
Chinese soft-shelled turtle (Pelodiscus sinensis Wiegmann,
1835). P. sinensis and P. maackii are commonly confused in
species-level identification because of their high morpho-
logical similarities. However, there are several morphological
keys to distinguish (Chang et al. 2012; Farkas et al. 2019).
Generally, P. maackii is known to have longer carapace
length than P. sinensis and P. maackii has a no pattern and
unmarked plastron with white to straw yellow. Besides, P.
sinensis has a no pattern or relatively small, faint round to
oval dark markings with snow white to pinkish white (Farkas
et al. 2019). Even though P. sinensis is known as introduced
species (Chang et al. 2012), the definite status of Pelodiscus
species distributed in Korean peninsula is still controversial.
So far, previous studies on Pelodiscus species in South Korea
are very insignificant, especially in genetic studies, and the
study on the mitogenome of P. sinensis using specimen col-
lected from soft-shelled turtle farm is the only research con-
ducted (Jung et al. 2006). Therefore, in this study, we
conduct mitogenome research on the specimen collected in
the natural state to clarify the species distribution state of
Korean soft-shelled turtle and to confirm the phylogenetic
status with related species.

One P. maackii (specimen voucher: TOR34) sample was
collected from Ogye-ri (N35.009094� E126.865442�), Naju-si,
Jeollanam-do, South Korea. A frozen corpse was taken and

stored at �24 �C. Total genomic DNA was extracted using
Qiagen DNeasy Blood and Tissue kit (Qiagen Korea Ltd,
Seoul, South Korea), following the manufacturer’s instruction.
The specimen and total genomic DNA are deposited at
Invasive Alien Species Research Team of National Institute of
Ecology (Hae-jun Baek, inshore72@nie.re.kr). The complete
mitochondrial DNA sequence was analyzed on a Hiseq2000
platform using Next-Generation Sequencing (NGS) technique
(Illumina, San Diego, CA). As a result, the complete mitoge-
nome of P. maackii (NCBI) is comprised of a 16,258 bp
nucleotide. The overall PCGs nucleotide compositions found
to be 35% A, 27.6% T, 26.6% C, 10.6% G and 37.3% of GC
content. Eleven out of the thirteen PCGs (ND1, ND2, COX2,
ATP8, ATP6, COX3, ND3, ND4L, ND4, ND5, CytB) contained
‘ATG’ as start codon. The two remaining PCGs, COX1 and
ND6, contained ‘GTG’ and ‘ATA’ as start codon respectively.
There were five types of stop codon found as follows: T
(COX3); TAG (ND1, ND2, ND3); TAA (COX2, ATP8, ATP6, ND4L,
ND4, ND5, CytB); AGA (COX1); AGG (ND6).

To reconstruct the phylogenetic tree for P. maackii, 14
related species in the same superfamily Trionychoidea were
used and the Carettochelys insculpta (FJ862792) belonging to
Carettochelyidae was used as outgroup. DNA molecular phyl-
ogeny was reconstructed with 1,000 replication of bootstrap-
ping by maximum likelihood (ML) methodologies with MEGA
7.0 (Kumar et al. 2016). The best fit model was chosen on
the basis of Akaike information criterion (AIC) as formed in
ModelTest-NG v0.1.6 in CIPRES (Miller et al. 2010), and
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GTRþ IþG model was selected. For the phylogenetic recon-
struction of 14 related species in Trionychoidea was well sup-
ported (BP >70%) and performed monophyly. Our findings
from the present study coincide with the results from Li et al.
(2017), which uses complete mitogenome of 14 species in
Trionychoidea with minor difference caused by different
methodologies used.

As a result, the specimen of P. maackii used in the present
study is distinct, but almost identical with P. sinensis
(AY962573) from the soft-shelled turtle farm in South Korea
with a 0.7% of genetic distance (Figure 1). The other P. sinen-
sis (MG431983) from China showed a 2.5% of genetic differ-
ence with the specimen used. The mean interspecific
divergence in the genus Pelodiscus is 2–3% (Yang et al. 2011;
Suzuki and Hikida 2014), which is relatively low compared to
the other genera in Trionychoidea. Since the specimen of P.
sinensis (AY962573) used in the present study has been re-
separated into P. maackii by Fritz et al. (2010) using molecu-
lar makers and considering the finding of this research show-
ing a similar result, it is reasonable to identify P. sinensis

(AY962573) as P. maackii. This research is the first and only
mitogenome study conducted on wild P. maackii in South
Korea. Therefore, it is expected to make a great contribution
to providing basic genetic data for the future studies of
P. maackii.
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