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a b s t r a c t 

Chondrichthyans comprise a diverse group of vertebrate 

species with extraordinary ecological relevance. Yet, multiple 

members of this evolutionary lineage are associated with sig- 

nificant extinction risk. The sailfin roughshark Oxynotus para- 

doxus is a deep-water benthic shark currently listed as vul- 

nerable due to population declines in parts of its range. Here 

we provide the first complete mitochondrial genome of O. 

paradoxus , comprising also the first record for the genus and 

family Oxynotidae. These data can facilitate future monitor- 

ing of the genetic diversity in this and related species. Ge- 

nomic DNA was extracted from O. paradoxus collected in the 

eastern North Atlantic off western Portugal (37.59 °N, 9.51 °W) 

and sent for Illumina Paired-End (2 × 150 bp) library con- 

struction and whole genome sequencing on a Novaseq60 0 0 

platform. Trimmomatic (version 0.38) was used to remove 
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adapters and MitoZ (version 3.4) to assemble and anno- 

tate the mitogenome. This mitogenome with 17 100 bp 

has a total of 38 genes, 13 of which are protein-coding 

genes, 23 transfer RNA genes, and 2 ribosomal RNA genes. 

Eight transfer RNAs and 1 protein-coding gene (NADH de- 

hydrogenase subunit 6, NAD6) are in the complementary 

strand. In the provided phylogenetic inference, with all avail- 

able and verified Squalomorphii mitogenomes, the four or- 

ders are well separated, and as expected, O. paradoxus is 

placed in the Squaliformes order. This data reinforces the 

need for more genomic resources for the Oxynotidae family. 

© 2023 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND 

license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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pecifications Table 

Subject Biological Sciences 

Specific subject area Bioinformatics, Marine Biology, Phylogeny and Evolution 

Data format Raw, analyzed 

Type of data Figures 

Data collection A specimen of Oxynotus paradoxus was collected at 37.59 °N, 9.51 °W in the 

eastern North Atlantic off western Portugal (Fig. 1). The species was identified 

at morphological and genetic levels. Genomic DNA was sent to Macrogen 

(Seoul, South Korea) for Illumina Paired-End (2 × 150 bp) library construction 

and whole genome sequencing on a Novaseq60 0 0 platform. Adapters were 

removed using Trimmomatic (version 0.38) and the mitogenome was 

assembled and annotated with MitoZ (version 3.4). Genome coverage 

information was obtained by running BBMap (BBMap Guide - DOE Joint 

Genome Institute). 

Data source location One O. paradoxus specimen, collected at 37.59 °N, 9.51 °W, was deposited at 

Centre of Marine Sciences, Universidade do Algarve (Portugal) (CCMAR) 

(contact person: Sofia Graça Aranha, sgramos@ualg.pt) with voucher name 

4.93. 

Data accessibility Repository name: GenBank 

Data identification number: Accession numbers OQ627801 and OQ645448, and 

BioProject accession number PRJNA1033629 

Direct URL to data: 

https://www.ncbi.nlm.nih.gov/nuccore/OQ627801.1/ 

https://www.ncbi.nlm.nih.gov/nuccore/OQ645448 

https://www.ncbi.nlm.nih.gov/sra/PRJNA1033629 

. Value of the Data 

• The Class Chondrichthyes includes two sister groups: Holocephalans (or chimaeras) and

Elasmobranchs (sharks and rays), distributed throughout the marine, brackish and fresh-

water ecosystems. Despite the importance of this group, the available genomic resources

are still scarce. These are essential for assessing species diversity and population structure

and applying conservation policies. 

• Amongst Elasmobranchs, the sharks comprise roughly 50 % of the taxa in the group and

include various orders, of which the Squaliformes is the second most diverse. The only

family within the Squaliformes without mitochondrial genomes reported is the Oxynoti-

dae. 

• The data provided in this study comprises the first mitogenome of O. paradoxus which is

also the first record for the genus Oxynotus and family Oxynotidae. These data can facili-

tate future monitoring of the genetic diversity in this and related species. 

• Researchers, conservation managers, and policy-makers can benefit from these data. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.ncbi.nlm.nih.gov/nuccore/OQ627801.1/
https://www.ncbi.nlm.nih.gov/nuccore/OQ645448
https://www.ncbi.nlm.nih.gov/sra/PRJNA1033629
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• This dataset can be reused by other researchers when studying phylogenetic relationships

in sharks and their genetic structure. 

2. Data Description 

Oxynotidae family comprises benthic deep-sea sharks with a wide distribution range and all

belonging to the same genus, Oxynotus . Currently, this genus comprises five species, including

Oxynotus paradoxus Frade, 1929 (sailfin rough shark) which is listed as vulnerable by the Interna-

tional Union for Conservation of Nature (IUCN). This article describes the mitochondrial genome

of O. paradoxus ( Fig. 1 ) . This mitogenome has 17 100 bp with a gene content of 38 genes: 13

protein-coding genes, 23 transfer RNA genes and 2 ribosomal RNA genes ( Fig. 2 ; Supplementary

Material 1–3), as other elasmobranchs [1–3] . Of these 38 genes, 9 were in the complementary

strand (8 transfer RNAs and 1 protein-coding gene (NADH dehydrogenase subunit 6, NAD6)). The

phylogenetic analysis here presented separates with high node support the four taxonomic or-

ders of Squalomorphii. O. paradoxus is placed within the Squaliformes clade, as expected, and in

a separate branch basal to the families Squalidae and Somniosidae ( Fig. 3 ). 

Genome coverage information and graphical displays are available in Supplementary Mate-

rials 1–3. The mitogenome was deposited in GenBank with accession number OQ645448, and

raw sequencing data was deposited in NCBI with BioSample accession SAMN38037946, BioPro-

ject number PRJNA1033629, and SRA study SRP469130. 

3. Experimental Design, Materials and Methods 

A female specimen (identified by the absence of claspers on the pelvic fin) of O. paradoxus

was collected at 37.59 °N, 9.51 °W in the eastern North Atlantic off western Portugal ( Fig. 1 ). The

sex of the specimen does not influence the results of the study. The species was first identified

at the morphological level. A further test was performed by amplifying the mitochondrial cy-

tochrome oxidase subunit 1 (COI) gene. The sample was obtained in a dead state. Genomic DNA

was extracted following a standard high-salt protocol [4] , and the COI gene was amplified with

LCOI and HCOI primers [5] . The PCR mixture (final volume of 25 μL) contained 2.5 μL of Invit-

rogen PCR buffer (Invitrogen, Waltham, MA, USA), 1.5 μL 50 mM MgCl (Invitrogen, Waltham,
2 

Fig. 1. Species reference image of Oxynotus paradoxus (photograph by Tiago Marsili). 
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Fig. 2. Mitogenome map of Oxynotus paradoxus . 
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A, USA), 0.5 μL 10 mM dNTPs, 0.5 μL of each primer (10 mM), 0.1 μL Invitrogen Taq DNA Poly-

erase (Invitrogen, Waltham, MA, USA) and 1 μL of genomic DNA. The PCR program consisted

f an initial denaturation at 94 °C for 3 min followed by 38 cycles at 94 °C for 30 s, 45 °C for

0 s, and 72 °C for 1 min, with a final extension at 72 °C for 10 min. PCR product was sequenced

n both directions by Macrogen (Madrid, Spain), using the same primers. The obtained sequence

as submitted to GenBank under the accession number OQ627801. 

CIIMAR ethical committee and CIIMAR Managing Animal Welfare Body (ORBEA), according

o the European Union Directive 2010/63/EU, approved the present work. Oxynotus. paradoxus

pecimen was deposited at Centre of Marine Sciences, Universidade do Algarve (CCMAR) (contact

erson: Sofia Graça Aranha, sgramos@ualg.pt) with voucher name 4.93. 

The extracted genomic DNA was sent to Macrogen (Seoul, South Korea) for Illumina Paired-

nd (2 × 150 bp) library construction and whole genome sequencing on a Novaseq60 0 0 plat-

orm. Trimmomatic (version 0.38) was used to remove adapters in the raw PE sequencing reads,

sing parameters leading and trailing set to 5, minlen of 36, and a “sliding window” set to 4 bp

ith the required quality of 15 [6] . The mitogenome was assembled and annotated with MitoZ

version 3.4) [7] , using the clean PE reads and default parameters. Genome coverage informa-
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Fig. 3. Maximum Likelihood phylogenetic inference obtained with the sequences of all protein-coding genes from the 43 verified and available Squalomorphii mitogenomes. Bootstraps 

above 90 % are shown, above the nodes. 
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ion was obtained by running BBMap (BBMap Guide - DOE Joint Genome Institute) (splice-aware

lobal aligner for DNA and RNA sequencing reads) and a graphical display produced using the

enome browser Artemis [8] (Supplementary Material 1 and Supplementary Material 2) and fol-

owing the Generating Sequencing Depth and Coverage Map for Organelle Genomes protocol

9] (Supplementary Material 3). 

All available and verified Squalomorphii mitogenomes ( n = 43) were downloaded from

enBank (accession date: 08/02/2023). Furthermore, four mitogenomes representing the shark

rders Heterodontiformes, Orectolobiformes, Lamniformes, and Carcharhiniformes were also

ownloaded from GenBank as outgroup taxa. The 13 protein-coding genes of the downloaded

itogenomes were aligned with MAFFT (version 7.505) [10] . The resulting alignment was

rimmed and concatenated with trimAL (version 1.2) [11] and FasConCAT-G (version 1.05.1) [12] ,

espectively, resulting in a final alignment of 22 866 bp. The identification of partition-scheme,

heir best-fit nucleotide substitution models and Maximum Likelihood phylogenetic inference

ere conducted on IQ-TREE (version 1.6.12) [13 , 14] . 

imitations 

Not applicable. 

thics Statement 

The authors have read and followed the ethical requirements for publication in Data in Brief.

he authors confirm the current work does not involve human subjects, animal experiments, or

ny data collected from social media platforms. CIIMAR ethical committee and CIIMAR Managing

nimal Welfare Body (ORBEA), according to the European Union Directive 2010/63/EU, approved

he present work. 

ata Availability 

Whole genome sequencing of Oxynotus paradoxus (Original data) (ncbi) 

Oxynotus paradoxus isolate 4.93 mitochondrion, complete genome (Original data) (GenBank)

Oxynotus paradoxus voucher 4.93 cytochrome c oxidase subunit I (COX1) gene, partial cds;

itochondrial (Original data) (GenBank). 
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