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ABSTRACT
Doriprismatica atromarginata is a common nudibranch in the tropical and sub-tropical Indo-Pacific
region. In this study, the complete mitogenome of D. atromarginata from Vietnam was recorded for
the first time. The circular mitogenome had a size of 14,421bp and consisted of 37 genes (13 protein-
coding genes, two ribosomal RNA genes, and 22 tRNA genes). Phylogenetic tree based on amino acid
sequences of coding genes demonstrated that D. atromarginata has sister group relationship with the
genus Chromodoris.
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Chromodorididae is a large family of the order Nudibranchia
with over 300 recorded species (Johnson and Gosliner
2012). Based on a combination of morphological and
molecular analyses, several cryptic and pseudo-cryptic spe-
cies in this family have been detected recently (Matsuda
and Gosliner 2018). Mitogenome is well known as a com-
mon marker for the resolution of taxonomic controversies
(Gissi et al. 2008; Duchêne et al. 2011). However, to date,
there are only seven mitogenomes of two genera
(Chromodoris and Hyselodoris) from the family Chromodorididae
recorded. In this study, we sequenced and analysed the mito-
genome from a Chromodorididae species, Doriprismatica
atromarginata.

D. atromarginata collection was conducted by Scuba div-
ing in Hon Me island (19�2203.5000N, 105�54059.4400E), Vietnam
in July 2018. Upon collection, the specimen was vouchered
and stored in the Department of Biotechnology, Sangmyung
University (Voucher no. SMU0034). The methods for DNA
extraction and mitogenome generation were described previ-
ously (Do et al. 2019). For the investigation of phylogenetic
relationships, a tree was constructed based on amino acid
sequences of protein-coding genes (PCGs). The neighbour-
joining method with 1000 bootstrap replicates in MEGAX
software was used for tree construction (Kumar et al. 2018).

The D. atromarginata mitogenome (GenBank accession
number: MN171300) was 14,421 bp in size, containing 13
PCGs, two ribosomal RNA genes, and 22 tRNA genes.
Overall nucleotide composition was 29.4% A, 39.9% T,

17.5% G, and 13.2% C. Similar to recorded mitogenomes of
Chromodorididae, D. atromarginata mitogenome is com-
posed of 24 genes encoded on H-strand and 13 genes
encoded on L-strand. Of 13 PCGs, nd5 was the longest gene
(1680 bp) while atp8 (156 bp) was the shortest gene. For
ribosomal RNA, 12S rRNA gene was 751 bp in length, and
16S rRNA gene was 1175 bp in length. There were 13 over-
lapping regions which ranging from 3 to 33 bp. The longest
overlapping region was located between tRNAVal and
16S rRNA.

For start codon, only nd6 started with ATT and nd4l
started with ATA, the remaining genes started with ATG.
For stop codon, two genes (nd5 and cytb) were terminated
with TAG while remaining genes were terminated
with TAA.

The phylogenetic tree showed relationships between nudi-
branchs in the family Chromodorididae (Figure 1). It indicated
that D. atromarginata have a close relationship with
Chromodoris species (C. orientalis, C. annae, C. magnifica, and
C. quadricolor).Itpositioned as sister to the genus Chromodoris
and they formed a clade with the genus Hypselodoris. Our
result is in agreement with the pattern in previous report by
Johnson and Gosliner (2012) based on mitochondrial markers
(16S rRNA and cox1). This is the first mitogenome record for
the species and the third genus for the family
Chromodorididae. For a better understanding of the phyl-
ogeny of the family, more mitogenomes from different gen-
era should be sequenced and analysed.
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Duchêne S, Archer FI, Vilstrup J, Caballero S, Morin PA. 2011.
Mitogenome phylogenetics: the impact of using single regions and
partitioning schemes on topology, substitution rate and divergence
time estimation. PLoS One. 6:e27138.

Gissi C, Iannelli F, Pesole G. 2008. Evolution of the mitochondrial genome
of Metazoa as exemplified by comparison of congeneric species.
Heredity. 101:301.

Johnson RF, Gosliner TM. 2012. Traditional taxonomic groupings mask
evolutionary history: a molecular phylogeny and new classification of
the chromodorid nudibranchs. PLoS One. 7:e33479.

Kumar S, Stecher G, Li M, Knyaz C, Tamura K. 2018. MEGA X: molecular
evolutionary genetics analysis across computing platforms. Mol Biol
Evol. 35:1547–1549.

Matsuda SB, Gosliner TM. 2018. Glossing over cryptic species: descriptions of
four new species of Glossodoris and three new species of Doriprismatica
(Nudibranchia: Chromodorididae). Zootaxa. 4444:501–529.

Figure 1. The phylogenetic tree of D. atromarginata in the Chromodorididae family based on amino acid sequences of mitochondrial protein-coding genes.
GenBank’s sequences with accession numbers were obtained for the analysis. Triangular symbol represents D. atromarginata mitogenome. Phyllidia ocellate and
Phyllidiella pustulosa (Phyllidiidae) were used for the outgroup.
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