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ABSTRACT
In the present study, the complete mitochondrial DNA sequence of the milkfish Lactarius lactarius is
determined. The full-length of the mitochondrial genome consists of a 16,552bp fragment, with the
base composition of A (28.24%), C (29.82%), G (15.96%), and T (25.98%) with a high Aþ T content
(54.22%). The base compositions present clearly the A-T skew, which is most obvious in the control
region and protein-coding genes. It includes 2 ribosomal RNA (rRNA) genes, 13 protein-coding genes
(PCGs), 22 transfer RNA (tRNA) genes, and a major non-coding control region (D-loop region).
Furthermore, the composition and order of these genes are identical to most of other vertebrates. All
the protein initiation codons are ATG, except that COX1 and ATP6 begin with GTG. All the protein ter-
mination codons are TAA, except ND3 and ND6 end with TAG, and COXII, ND4, Cytb finish only with
incomplete T. Furthermore, the phylogenetic analysis base on 13 concatenated PCGs amino acid data-
sets among the 14 species, suggesting that high value support for the following sister clade with
Toxotes chatareus. Our findings provide useful information for phylogenetic and evolutionary research
of Perciformes species.
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The false trevally Lactarius lactarius, is unique fish from
Lactarius, Lactariidae, Perciformes. It distributes generally in
the Indian Ocean-western and coastal area of China (Leis
1999). This species of habitat type is marine neritic and the
extent and quality of habitat is ceaselessly decline in area.
The present population trend of L. lactarius is unknown
(Kaymaram et al. 2015) and is only known that partial of fish
distributes in the Persian Gulf from a trawl sample off Iran
(Valinassab et al. 2006). In the present study, we characterize
the complete mitochondrial genome DNA (mtDNA) sequence
of L. lactarius for phylogenetic analysis.

The samples of L. lactarius are collected from Hailing
island, Yangjiang city, Guangdong province, China
(111�5200000E, 21�4000000N). The specimens now are deposited
in the South China Sea Fisheries Research Institute
(Guangzhou, China). The genomic DNA extracts from stand-
ard phenol/chloroform method (Sambrook and Russel 2000).
The method for preparing and sequencing the DNA library is
referred to Zhu, Liang, et al. (2017). For mtDNA sequence
assemble, annotation and analysis are referred to Zhu, Wu,
et al. (2017). All the specimens (Accession number: Ssfri-
F00156) and the genomic DNA are deposited in the Tropical

and Subtropical Marine Life Museum of South China Sea
Fisheries Research Institute, Guangzhou, Guangdong, China.

The complete mtDNA of L. lactarius is performed to be
16,552 bp in length (Accession number: MN604078), with the
following nucleotide composition: A (28.24%), T (25.98%), C
(29.82%), G (15.96%), and with a high Aþ T content (54.22%).
Moreover, A (32.31%), T (34.08%), C (19.29%), and G (14.32%)
are in D-loop region. There are ten overlapping regions, rang-
ing from 1 to 10 bp. And 11 intergenic regions exist in this
genome, ranging from 1 to 40bp. Furthermore, the gene
content is equally to other Perciformes mtDNA (Yagishita
et al. 2009; Zhang et al. 2016; Zhu, Wu, et al. 2017), compris-
ing 13 protein coding genes (PCGs), 22 tRNAs, 2 rRNAs, and
a control region.

Only one PCGs (ND6), and eight tRNA genes (Gln, Ala, Asn,
Cys, Tyr, Ser, Glu, and Pro) are encoded by L strand, while
two rRNA genes (12S rRNA and 16S rRNA), twelve PCGs (ND1,
ND2, COX1, COXII, ATP8, ATP6, COXIII, ND3, ND4L, ND5, and
Cytb), fourteen tRNA genes (Phe, Val, Leu, Ile, Met, Trp, Asp,
Lys, Gly, Arg, His, Ser, Leu, and Thr), and a non-coding region
(D-loop region) are encoded by H strand. Eleven of thirteen
PCGs start with the representative initiation codon ATG, only
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COX1 and ATP6 with GTG. Eight PCGs initial TAA and ND3, ND6
use TAG as stop codon, whereas COXII, ND4, and Cytb use
incomplete stop codon T-. It is analogously with that in Toxotes
chatareus, Elagatis bipinnulata, and Lutjanus carponotatus
mtDNA (Yagishita et al. 2009; Ma et al. 2017; Kim et al. 2019).

There are 22 tRNAs genes in the mtDNA of L. lactarius,
ranging from 67 bp (tRNACys) to 75 bp (tRNALys). Non-coding
region is Aþ T enrichment region, which is related to tran-
scription and replication (Clayton 1992). The non-coding
region of L. lactarius is located between tRNAPro and tRNAPhe

genes, is 845 bp long with high Aþ T content (66.39%).
Furthermore, all the tRNAs can be folded into the representa-
tive cloverleaf secondary structures, except tRNASer(GCT) which
lacks dihydrouridine (DHU) arm.

To investigate phylogenetic relationships between
Centrarchiformes, Perciformes, Lutjaniformes, Carangiformes,
and Istiophoriformes, a phylogenetic tree is constructed by
MEGA 7.0 based on 13 tandem PCGs amino acid sequences
with Maximum likelihood (ML) method and
MtMamþ IþGþ F model (Kumar et al. 2016). Because of
both two species are belong to Perciformes, T. chatareus is
grouped with L. lactarius as the sister species (Figure 1). The
L. lactarius mtDNA will provide additional genetic information
for genetic analyses in the future study.
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