
MITOGENOME ANNOUNCEMENT

Complete mitochondrial genome of the river stingray Potamotrygon orbignyi
(Myliobatiformes: Potamotrygonidae)

David Orya, Yves Cuenota, R�egis Vigourouxb, Rapha€el Covainc, S�ebastien Brossea and J�erôme Muriennea
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ABSTRACT
The river stingray Potamotrygon orbignyi is a carnivorous bottom feeder that is widespread in the
Amazonian region. We here assemble the 17,449bp complete mitochondrial genome of the species,
showing a typical gene arrangement as for related Potamotrygonidae. The analysis of the COI gene
confirmed the identification of the specimen as P. orbignyi. A phylogenetic analysis of all
Potamotrygonidae complete mitochondrial genomes highlights the close relationship between P.
orbignyi and P. motoro.

ARTICLE HISTORY
Received 17 July 2019
Accepted 1 August 2019

KEYWORDS
Genome skimming; Illumina
Hiseq; shotgun sequencing

Exclusively distributed in river systems of South America, the
family Potamotrygonidae is composed of two subfamilies:
Styracurinae and Potamotrygoninae (De Carvalho et al. 2016).
Four genera are presently recognized in the
Potamotrygoninae subfamily, Potamotrygon being the most
diverse and containing 36 species (Da Silva and Loboda
2019). P. orbignyi is a typical carnivorous bottom feeder and
presents a widespread distribution in the upper, mid, and
lower Amazon Basin, the Orinoco drainage and in the coastal
rivers of the Guianas (Da Silva and De Carvalho 2015).

A specimen of P. orbignyi was collected using hook and
line in 2015, from the Approuague River in French Guiana (N
4.1850, W -52.3529; upstream of “Saut Athanase”). After mor-
phological identification, muscle tissue (voucher ID: FL-15-
244) was preserved in 96% ethanol and stored in the collec-
tion of the EDB laboratory. We performed a genome-skim-
ming strategy (Murienne et al. 2016) on a 1/24th of a lane of
an Illumina HiSeq 3000 flow cell. The circular 17,449 bp mito-
chondrial genome (GenBank accession no. MN178254) was
assembled using NOVOplasty (Diercksxens et al. 2017) and
annotated using MitoAnnotator (Iwasaki et al. 2013). The min-
imum sequencing depth was 329 X and the maximum 906 X.
The mitochondrial genome shows the typical gene arrange-
ment for vertebrates. All protein-coding genes started with
an ATG codon except for the cytochrome c oxidase subunit I
(COI) gene who started by GTG codon. Seven TAA and two
TAG stop codons were identified. Four incomplete stop
codons were found (ND2, ND3, ND4, and COII) adjacent to
transfer RNAs encoded on the same strand.

In order to validate the morphological identification of
the specimen, we used the Barcoding of Life Database
Identification Engine on the 5’ region of the COI sequence
using BOLD webserver (Ratnasingham and Hebert 2007). The
sequence was identified as P. orbignyi therefore confirming
the morphological identification. The four best hits were
specimens of P. orbignyi with genetic similarity ranging from
99.84% to 100%. We performed a phylogenetic analysis of
all available Potamotrigonidae complete mitochondrial
genomes. A partial mtDNA of Potamotrygon hystrix
(JN184071) without 12S rRNA, 16S rRNA and ND6 gene
sequences was also included. As no sequence of Styracurinae
was available, we used Dasyatis bennetti (NC_020352),
Dasyatidae, as outgroup. A maximum-likelihood phylogenetic
analysis (Figure. 1) was performed on all the 13 protein-cod-
ing genes and rRNA using RAxML-ng (Kozlov et al. 2019) and
a GTRþG model applied for each gene. The tree shows the
monophyly of the genus Potramotrygon and the close rela-
tionship between P. orbignyi and P. motoro. Comparison of
the genes sequences highlights a strong similarity (mean
98.5% identity) among the two species. We, therefore,
encourage future studies to publish additional complete
mitochondrial genome for P. motoro. This should allow to
determine if the close relationship between the complete
mitochondrial sequences is due to introgression, a
misidentification of the specimen of P. motoro used by Song
et al. (2015), or if P. orbignyi and P. motoro is an invalid spe-
cies distinction for local populations belonging to a
same species.
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Figure 1. Maximum-likelihood phylogeny of the family Potamotrygonidae inferred from all available mitochondrial rRNAs and PCGs. Bootstrap support is indicated
on nodes. Right panel: picture of the P. orbignyi specimen taken after capture.
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