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ABSTRACT

The complete mitochondrial genome of the half-fin anchovy, Setipinna tenuifilis collected from Yellow
and Bohai Seas was determined by next-generation sequencing. The mitogenome is a circular molecule
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16,668 bp in length, including the typical structure of 13 protein-coding genes, two ribosomal RNA

genes, 22 transfer RNA genes, and a control region. The termination-associated sequence (TAS), central
conserved sequence block (CSB) and CSB are detected in the control region. The gene contents of the
mitogenome are identical to those observed in most bony fishes.

The half-fin anchovy is an ecologically and economically
important Engraulidae species, widely distributed in Pacific
Ocean and along most of China’s coastline, especially in the
Bohai Sea. The Yellow and Bohai Seas are important spawn-
ing and feeding grounds for biological resources, including
half-fin anchovy. Unfortunately, half-fin anchovy has been
decreasing gradually due to excessive fishing pressure (Wang
et al. 2020). Currently, research on half-fin anchovy mainly
focuses on its distribution, population structure, and biology
(Cai et al. 2014). However, the half-fin anchovy has not
received much attention in population genetic studies in the
area of Bohai and Yellow Seas.

Next-generation sequencing (NGS) has improved the
speed and throughput capacities of DNA sequencing, thus
greatly reducing the overall cost of sequencing (Zhang et al.
2011). The emergence of NGS has promoted the characteriza-
tion of mitochondrial genomes in various species (Li et al.
2019), which can be used to provide insight into population
genetics and evolutionary history of species (Zhang and Xian
2016). In the present study, we used NGS methods to
sequence the complete mitogenome of Setipinna tenuifilis
using DNA extracted from muscle tissue collected in
September 2019 from the Bohai and Yellow Seas (122.17°E,
37.53°N). The specimen was deposited in CAS Key Laboratory
of Marine Ecology and Environmental Sciences, Institute of
Oceanology, Chinese Academy of Sciences, and its catalog
number was ST 113-1. We established the phylogenetic rela-
tionship among the half-fin anchovy and the other 13 closely
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related Engraulidae species, aimed to determine the phylo-
genetic status of the half-fin anchovy, although the two pre-
viously Setipinna tenuifilis mitogenomes (MH037012.1 and
AP017950.1) were already published (Lavoué et al. 2017; Fan
et al. 2018).

This complete mitogenome of Setipinna tenuifilis was
16,668 bp in length (GenBank accession no. MT764773),
within the range of other teleost mitogenomes. However, the
mitogenomes from other specimens collected from Shanghai
(MH037012) (Fan et al. 2018) and Taiwan (AP017950) (Lavoué
et al. 2017) were 16,215 bp and 16,884 bp, respectively, which
differed from this new S. tenuifilis mitogenome also from the
Northwest Pacific Ocean. As in other vertebrates (Miya et al.
2001), it contained 13 protein-coding genes, two rRNA genes
(12S rRNA and 16S rRNA), 22 tRNA genes, and a control
region, which was consistent with the published data
(Lavoué et al. 2017; Fan et al. 2018). Like other bony fishes,
most mitochondrial genes of S. tenuifilis were encoded on
the H-strand, with only ND6 and eight tRNA genes encoded
on the L-strand, which was consistent with the findings of
Fan et al. (2018). Two overlapping reading frames, which had
not been mentioned in the other studies, were detected on
the same strand in six of the 13 protein coding genes (NDT,
COIl, ND4, ND5, ND6, Cyt b). The ATPase 6 and ATPase 8
overlapped by 10 nucleotides, and ND4 and NDA4L shared
seven nucleotides. ND5 and ND6 overlapped by four nucleo-
tides on the opposite strand. This was not consistent with
the findings of Fan et al., where ATPase 8 and ATPase 6

CONTACT Weiwei Xian @ wwxian@qdio.ac.cn; Hui Zhang @ zhanghui@qdio.ac.cn e CAS Key Laboratory of Marine Ecology and Environmental Sciences,

Institute of Oceanology, Chinese Academy of Sciences, Qingdao, PR China
$Both authors contributed equally to this work.

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2021.1962753&domain=pdf&date_stamp=2021-08-13
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com

2658 Y. LIU ET AL.

100 ——— MH037012.1 Setipinna tenuifilis
98 L MT764773 Setipinna tenuifilis

93

100

AP017950.1 Setipinna tenuifilis

MK344184. 1 Thryssa dussumieri

99 100

NC 0366721 Thryssa hamiltonii

100

NC 038196.1 Thryssa setirostris

MH465026.1 Coilia mystus
ﬂ': MH465028.1 Coilia grayii
MH465025_1 Coilia nasus

MH465023.1 Thryssa kammalensis

100
100

AP017952. 1 Encrasicholina heteroloba

AP017955. 1 Encrasicholina punctifer

100

KF765500.2 Engraulis japonicus

100

NC 0427291 Stolephorus insularis

100

NC 0335211 Stolephorus commersonmii

_
0.050

NC 042684.1 Stolephorus waitei

Figure 1. Phylogenetic relationship revealed by ML tree among 14 Engraulidae species based on mitochondrial complete sequence.

overlapped by two nucleotides (Fan et al. 2018). ATG was the
initiation codon of 12 out of the 13 protein coding genes,
while the initiation codon of COIl was GTG, which was differ-
ent from the results of Fan et al. (2018). The 12S and 16S
ribosomal RNA genes of S. tenuifilis comprised 951 bp and
1652 bp, respectively. Interestingly, the results of the 12S
were the same as that of the Shanghai sample, and there
were some differences in the 16S (Fan et al. 2018). The 12S
rRNA was located between tRNA”"® and tRNAY®, and 165
rRNA between tRNAY? and tRNA“®Y, as observed in other
teleost fishes (Gao et al. 2013). The 22 tRNA genes were dis-
tributed in the genome and ranged in size from 67 to 75 bp
and fold into cloverleaf secondary structures with normal
base paring, which could be found in Fan’s study as well
(Fan et al. 2018). The major noncoding region in S. tenuifilis
was located between tRNAP™® and tRNAP"® and was deter-
mined to be 389bp in length, which was different with the
samples from Shanghai and the Northwest Pacific, respect-
ively, 1254bp and 1223bp (Lavoué et al. 2017; Fan et al.
2018). The termination-associated sequence (TAS), central
conserved sequence block (CSB) and CSB were detected in
the control region, which was similar to most bony fishes
(Zhang et al. 2013).

Phylogenetic analysis (maximum likelihood) was accom-
plished by Mega X, using the complete sequence of Setipinna
tenuifilis and the other 13 closely related Engraulidae species,
the samples from Setipinna tenuifilis included (Figure 1). All
three S. tenuifilis mitogenomes clustered into a clade, with
the specimen collected from the Bohai and Yellow Seas
(MT764773) showing greater similarity to the specimen from
Shanghai (MH037012), rather than to the other specimen
from Taiwan (AP017950). That relationship, combined with
the considerable nucleotide sequence difference in the D

loop region of the mitogenomes, suggests that S. tenuifilis
populations in Taiwan may be geographically isolated from S.
tenuifilis populations in the Yellow and Bohai Seas. It is
important to note as well, however, that the mitochondrial
genome of the Shanghai specimen (MHO037012) is in an
unverified state.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This study was supported by the Shandong Coastal Biological Specimen
Collection Project of Shandong Museum under Grant Number
[SDGP370000201902000039]; the National Key Research and

Development Project of China under Grant Number [2019YFD0902101],
and the National Natural Science Foundation of China under Grant
Numbers [41976094 and 31872568].

Data availability statement

The genome sequence data that support the findings of this study are
openly available in GenBank of NCBI at https://www.ncbi.nim.nih.gov/nuc-
core/MT764773. Associated BioProject, SRA, and BioSample accession num-
bers are https://www.ncbi.nlm.nih.gov/bioproject/PRINA686147, https://
www.ncbi.nlm.nih.gov/sra/SRR13269484, and SAMN17108034, respectively.

References

Cai S, Xu S, Song N, Gao T, Zhang Z. 2014. Mitochondrial DNA control
region structure and length polymorphism analysis of Setipinna tenui-
filis. Acta Hydrobiol Sin. 38(5):980-986.


https://www.ncbi.nlm.nih.gov/nuccore/MT764773
https://www.ncbi.nlm.nih.gov/nuccore/MT764773
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA686147
https://www.ncbi.nlm.nih.gov/sra/SRR13269484
https://www.ncbi.nlm.nih.gov/sra/SRR13269484

Fan H, Cheng Q, Peng K. 2018. The complete mitochondrial genome and
phylogenetic position of the half-fin anchovy, Setipinna tenuifilis
(Valenciennes, 1848). Mitochondrial DNA Part B. 3(2):503-505.

Gao T, Li N, Zhang Y, Shi P. 2013. The complete mitochondrial genome
of Japanese sandeel Ammodytes personatus  (Perciformes,
Ammodytidae): rare structure in control region compared.
Mitochondrial DNA. 24(4):320-322.

Lavoué S, Bertrand JAM, Wang H-Y, Chen W-J, Ho H-C, Motomura H, Hata
H, Sado T, Miya M. 2017. Molecular systematics of the anchovy genus
Encrasicholina in the Northwest Pacific. PLOS One. 12(7):e0181329.

Li Q, Wang Q, Jin X, Chen Z, Xiong C, Li P, Zhao J, Huang WL. 2019. The
first complete mitochondrial genome from the family Hygrophoraceae
(Hygrophorus russula) by next-generation sequencing and phylogen-
etic implications. Int J Biol Macromol. 122:1313-1320.

Miya M, Kawaguchi A, Nishida M. 2001. Mitogenomic exploration of
higher teleostean phylogenies: a case study for moderate-scale

MITOCHONDRIAL DNA PART B (&) 2659

evolutionary genomics with 38 newly determined complete mitochon-
drial DNA sequences. Mol Biol Evol. 18(11):1993-2009.

Wang YB, Wang YC, Liu S, Liang C, Zhang H, Xian WW. 2020. Stock
assessment using LBB method for eight fish species from the Bohai
and Yellow Seas. Front Mar Sci. 7:164.

Zhang J, Chiodini R, Badr A, Zhang G. 2011. The impact of next-gener-
ation sequencing on genomics. J Genet Genomics. 38(3):95-109.

Zhang H, Xian WW. 2016. The complete mitochondrial genome of the
larvae Japanese grenadier anchovy Coilia nasus (Clupeiformes,
Engraulidae) from Yangtze estuary. Mitochondrial DNA A DNA Mapp
Seq Anal. 27(2):852-853.

Zhang H, Zhang Y, Zhang X, Song N, Gao T. 2013. Special structure of
mitochondrial DNA control region and phylogenetic relationship
among individuals of the black rockfish, Sebastes schlegelii.
Mitochondrial DNA. 24(2):151-157.



	Abstract
	Disclosure statement
	Funding
	Data availability statement
	References


