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ABSTRACT
We report for the first time, the complete mitochondrial genome sequence of the porbeagle shark,
Lamna nasus, from a specimen collected from offshore waters of New England, USA in the western
North Atlantic Ocean. The genome structure of this species is similar to the other reported shark mito-
genomes. The genome sequence has a total length of 16,697 bases; similar in size to the mtDNA
genomes reported for other lamnid species. A Bayesian phylogenetic tree was reconstructed for the
Lamnidae family using mitogenome sequences available in the Genbank.
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The porbeagle shark, Lamna nasus, is a coastal and oceanic
species occurring globally within temperate and cold-tem-
perate waters. This species is currently classified as
Vulnerable by the International Union for Conservation of
Nature (IUCN) Red List due to low-reproductive capacity,
high commercial value and subsequent over-exploitation of
discrete populations throughout its range (Stevens et al.
2006). Populations within both the eastern and western
North Atlantic Ocean have both been significantly overf-
ished, with a collapse of the Northwest Atlantic population
in approximately 6 years (Campana et al. 2002). Recent
stock assessments suggest that some populations have
declined by up to 90% via overfishing and populations glo-
bally are considered overfished (Curtis et al. 2016).
However, recent management improvements in some areas
appear to show that populations have stabilized or are
starting to rebuild (Curtis et al. 2016).

In this study, we report the complete mitochondrial gen-
ome of the porbeagle shark (GenBank accession number
KX610464) of a specimen collected by Cape Canaveral
Scientific, Inc. from New England waters off the Atlantic coast,
USA. A dorsal white muscle sample was removed, frozen and
the DNA processed at the University of Georgia (UGA), and
subsequently stored at the Instituto de Ciencias del Mar y
Limnolog�ıa, UNAM. The genomic DNA was isolated using a
phenol/chloroform protocol and the genomic DNA was
hydrated in buffer TE. For the library preparation, the DNA
was sheared by sonication with BioruptorVR (Denville, NJ)
using 5 cycles of 30 seconds sonicating and 30 seconds with-
out sonication, to obtain optimal fragment size (�500 bp).

The KAPA BIOSYSTEMSVR (Wilmington, MA) Hyper Prep Kit,
Illumina (San Diego, CA) was used for library preparation
protocol. In brief, fragmented DNA was ligated to Illumina
universal TruSeq adapters containing 8 custom nucleotide
indexes (Glenn et al. 2016), amplification by 15 PCR cycles
and library cleaning with magnetic beads. Library sequencing
was performed on an IlluminaVR TM NextSeq using the 500/550
kit to produce paired-end 150 nucleotide reads in the
Georgia Genomics Facility from UGA.

A total of 1,495,488X2 reads were obtained, quality filtered
and assembled in GeneiousVR 8.1.7 (Auckland, New Zealand)
using as reference the mtDNA genome of L. ditropis
(Accession number NC_024269). The consensus sequence
obtained was annotated using the software MitoAnnotator
(Iwasaki et al. 2013).

The assembled mitogenome has a total length of 16,697
bases, containing 13 protein-coding genes, 2 rRNA genes, 22
tRNAs, and the control region. The overall base composition
of the genome was: A: 29.7%, T: 28.3%, C: 27.2% and G:
14.7%.

The genome sequence of the porbeagle shark was aligned
against the complete mitochondrion genomes reported for
all the other four living species of the Lamnidae family: the
white shark, Carcharodon carcharias, longfin mako shark,
Isurus paucus, shortfin mako shark, I. oxyrinchus, and salmon
shark, Lamna ditropis (Figure 1). A phylogenetic tree was con-
structed including sequences of basking shark, Cetorhinus
maximus, and sand tiger shark, Carcharias taurus, as out-
groups, using MrBayes (Ronquist & Huelsenbeck 2003). About
10,000,000 generations were used for length chain, and
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100,000 for burn-in length. The Lamnidae relationships agree
in grouping Carcharodon (Isurusþ Lamna) (Figure 1), which
also coincides with the parsimony phylogeny obtained for
the mitochondrial gene ND2 using transitions and transver-
sions in the analyses by Naylor et al (1997), and the phyl-
ogeny obtained for Lamnidae with whole mtDNA sequences
in D�ıaz-Jaimes et al. (2016). Nevertheless, it differs from the
phylogeny Lamna (Carcharodonþ Isurus) obtained with mor-
phological and other molecular data to date (Compagno
1990; V�elez-Zuazo & Agnarsson 2011). This result should be
considered with caution as it represents the phylogeny of the
whole mitogenome molecule and not necessarily the group
phylogeny.
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Figure 1. Bayesian phylogenetic tree from mitogenome sequences for the five species of the family Lamnidae: Carcharodon carcharias (NC_022415), Isurus paucus
(NC_024101), Isurus oxyrinchus (NC_022691), Lamna ditropis (NC_024269), Lamna nasus (KX610464), and Cetorhinus maximus (NC_023266) and Carcharias taurus
(NC_023520) as outgroup. All posterior probabilities were equal to 1.
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