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Analysis of the complete mitochondrial genome sequence of Palinura homarus
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ABSTRACT
The complete mitochondrial genome sequence of Palinura homarus was obtained using PCR amplifica-
tion and walking sequencing (GenBank accession no. JN_542716). The complete mitochondrial genome
of P. homarus was 15,665bp long and showed significant AT bias (67% AT content, 33% GC content).
The Aþ T-rich region included copy-related control information and a poly (dT) structure that related to
replication and transcription. In this study, the gene arrangement was consistent with other Palinura
mitochondrial genomes and the sequence was strikingly similar to Panulirus ornatus, which would be
useful in species identification and natural resources conservation.
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Palinura belongs to clade Reptantia of Decapoda, Crustacea.
Twenty-one types of Palinura have been uncovered; of these,
the mitochondrial genomes of only P. stimpsoni, P. ornatus,
and P. japonicus have been sequenced (Yamauchi et al. 2002;
Liu & Cui 2011; Qian & Zhao 2011). The complete mitochon-
drial genome sequence of P. homarus has not yet been
reported. Considering their biological diversity and a wide
distribution range, Palinura species have drawn the attention
of several evolutionary biologists. Owing to the diversity of
their ecology, morphology, and behaviours, the phyletic evo-
lution of Palinura has become the subject of significant
controversy.

P. homarus was collected from offshore waters of
Zhanjiang, Guangdong Province (20.580544�N, 109.737567�E)
and preserved in absolute ethanol. Total genomic DNA was
extracted from the tissues of the animal stored at �80 �C
using the Qiagen DNEasy tissue kit (Qiagen, Hilden, Germany).
Three fragments of cox1, nd5 and cytb genes were first ampli-
fied by PCR with the universal primers (Folmer et al. 1994;
Boore 1999; Lavrov et al. 2004). The conserved regions were
identified by alignment of the sequences obtained from the
above gene fragments with the complete mitochondrial
genomes of Panulirus stimpsoni (Accession no. NC_014339),
Panulirus japonicas (Accession no. NC_004251), and Panulirus
ornatus (Accession no. NC_014854) available in GenBank.
From the conserved regions derived from the aforementioned
available data from GenBank, 19 pairs of PCR Primers were
designed using Primer 5.0 (Palo Alto, CA) cover the entire
mitochondrial genome of P. homarus. The primers were syn-
thesized by Sangon Biotech Shanghai Co. Ltd (Shanghai,
China). The PCR products were electrophoresed on a 1%
sepharose gel (Sepharose Gel), and stained with ethidium

bromide for band characterization via ultraviolet transillumin-
ation. The PCR products were purified using a Gel Extraction
50 kit (Sangon Biotech) and sent for DNA sequencing at
Sangon Biotech Co., Ltd. (Shanghai, China). The gene arrange-
ment of mitochondrial genome of P. homarus was identical to
that of other Palinurus. The tRNA rearrangement was not
observed. No rearrangement of the ancestral tRNALys

(K)–tRNAAsp (D) arrangement has swapped to the arrange-
ment tRNAAsp (D)–tRNALys (K). The mtDNA sequence of P.
homarus contains 22 tRNA genes. Except for leucine (Leu) and
serine (Ser), which have two corresponding tRNAs, other
amino acids only have one corresponding tRNA. Through pre-
dictions of the secondary structure of the srRNA of P. homa-
rus, 16S rRNA showed 6 structural domains and 53 stem-and-
loop structures; 12s RNA showed 3 structural domains and 40
stem-and-loop structures. At its 30 terminal region, a stem-
and-loop structure suggested by Cannone et al. (2002), such
as 12S rRNA and its similar structures, was observed. The sec-
ondary structure of the srRNA of P. homarus is similar to that
of vertebrates (Hixson & Brown 1986), thereby demonstrating
that the evolution of rRNA proceeds very slowly. Furthermore,
the molecular arrangement of this srRNA showed little
change, and its function was maintained over the long pro-
cess of evolution.

The phylogenetic tree (Figure 1) was constructed by the
maximum-likelihood methods using complete mitochondrial
genomes of 17 decapoda species. The tree supports clear
phylogenetic relationships at the genus level. This mitochon-
drial genome (P. homarus) represents the seventh mitochon-
drial genome to be published for Panulirus, and provides
additional insight into evolutionary relationships within the
genus.
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Figure 1. A maximum-likelihood tree constructed under the GTR model using the complete sequences of mitogenomes with Austropotamobius pallipes (GenBank
accession number NC_026560.1) as an outgroup. The dot indicated the species in this study. Bootstrap support was shown at nodes.
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