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The complete mitochondrial genome sequence of Bryopsis plumosa
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ABSTRACT
In 2015, a novel macroalgae began to bloom in Qinhuangdao on the coast of the Bohai Sea, Northern
China. Bryopsis plumosa, a green macroalga, is one of the causal species of the macroalgae blooms,
which have severely affected the environment and ecosystem on the coast of Qinhuangdao. In the pre-
sent study, we sequenced the mitochondrial genome of B. plumosa for the first time (GenBank acces-
sion number MN853874). It was found that the ring-shaped genome was made up of 110,912 base
pairs, including 29 protein-coding genes, 23 tRNAs, and 2 rRNAs. Phylogenetic analysis showed B. plu-
mosa had close genetic relationships with algae Ulva prolifera, Ulva linza, and Ulva flexuosa. The present
data will provide important information on the phylogenetics and molecular evolution of
Bryopsis species.
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Macroalgae blooms are caused primarily by the excessive
growth and accumulation of macroalgae (Schories and Reise
1993). In China, the first serious macroalgae blooms were
caused by Ulva prolifera and have occurred annually from
2007 to 2019 along the coast of the Yellow Sea, China, ser-
iously affecting marine environment and ecological services
functions (Liu et al. 2009, 2010, 2013; Xiao et al. 2013).
Macroalgae blooms are likely to reoccur in other sea areas
when exposed to appropriate oceanographic conditions,
which is a matter of great concern to government officials
and scientists in China (Liu et al. 2009). In 2015, another mac-
roalgae bloom occurred in the coastal area in Qinhuangdao
City of Hebei Province on the western coast of the Bohai Sea,
and it has continued to recur every spring to summer since
then (Song et al. 2019a). Bryopsis plumosa is one of the
causal species of the macroalgal blooms and it is widely dis-
tributed along the coasts of the Yellow and Bohai Seas.
(Song et al. 2019b). mtDNA has been used as molecular
markers and has played important roles in genetic structure,
species identification and phyletic evolution (Melton et al.
2015). Therefore, in this study, we determined the complete
mitogenome sequence of B. plumosa.

Bryopsis plumosa was collected from the Qinhunangdao
coastal area of the Hebei Province (39�49054.6900N,
119�31030.5000E). The specimens were preserved at the Marine
Ecology Research Center of the First Institute Oceanography,
Ministry of Natural Resources in Qingdao (Accession number:

YZ06). The shape of the genome of B. plumosa is annular
with GenBank accession number MN853874. The content of
Aþ T is 63.74%. The complete mitochondrial genome
sequence is 110,912 bps. There are 29 protein-coding genes
in the genome, including 9 rps genes, 8 nad genes, 5 atp
genes, 3 rpl genes, 3 cox genes and 1 cob gene. In addition,
23 tRNAs and 2 rRNAs (rrl and rrs) are non-coding genes
included in the genome. All of the coding genes begin with
ATG except for psbC, which begins with AAT. nad7, nad2,
rpl5, rps13, cob, nad4L, rps11 and rps4 all terminate with TAG
while the other 21 genes terminate with TAA.

To determine the phylogenetic position of B. plumosa, 17
complete mitochondrial genome sequences were obtained
from the Genebank database. The phylogenetic tree of
Bryopsis plumosa and other 17 species was constructed based
on core genes. The single-copy homologous genes (core
gene) were identified by common/unique gene analysis and
then those core genes were aligned using MUSCLE v3.8.31
software. The maximum likelihood (ML) methods were per-
formed for the phylogenetic analysis using PhyML 3.0, and
the bootstrap was 1000. The results showed that B. plumosa
is the closest sister species of Ulva prolifera, Ulva linza, and
Ulva flexuosa (Figure 1). Therefore, we conclude that the
complete mtDNA genome sequence obtained in this
study will be useful for studying the phylogenetic history of
B. plumosa and its related species.

CONTACT Yan Li liyan@fio.org.cn First Institute of Oceanography, the Ministry of Natural Resources, Qingdao, China
� 2020 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.

MITOCHONDRIAL DNA PART B
2020, VOL. 5, NO. 1, 1067–1068
https://doi.org/10.1080/23802359.2020.1721031

http://crossmark.crossref.org/dialog/?doi=10.1080/23802359.2020.1721031&domain=pdf&date_stamp=2020-02-05
http://creativecommons.org/licenses/by/4.0/
http://www.tandfonline.com


Disclosure statement

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

Funding

This work was financially supported by the National Key R&D Program of
China [2019YFC1407902], National Natural Science Foundation of China
[41876140/41606190].

References

Liu D, Keesing J, Dong Z, Zhen Y, Di B, Shi Y, Fearns P, Shi P. 2010.
Recurrence of Yellow Sea green tide in June 2009 confirms coastal
seaweed aquaculture provides nursery for generation of macroalgal
blooms. Mar Pollut Bull. 60(9):1423–1432.

Liu D, Keesing JK, He P, Wang Z, Shi Y, Wang Y. 2013. The world’s largest
macroalgal bloom in the Yellow Sea, China: formation and implica-
tions. Estuar Coast Shelf Sci. 129:2–10.

Liu D, Keesing JK, Xing Q, Shi P. 2009. World’s largest macroalgal bloom
caused by expansion of seaweed aquaculture in China. Mar Pollut
Bull. 58(6):888–895.

Melton JT, III Leliaert F, Tronholm A, Lopez-Bautista JM. 2015. The com-
plete chloroplast and mitochondrial genomes of the green macroalga
Ulva sp UNA00071828 (Ulvophyceae, Chlorophyta. PLOS One. 10(4):
e0121020.

Schories D, Reise K. 1993. Germination and anchorage of Enteromorpha
spp. in sediments of the Wadden Sea. Helgolander Meeresunters.
47(3):275–285.

Song W, Han HB, Wang ZL, Li Y. 2019a. Molecular identification of the
macroalgae that cause green tides in the Bohai Sea, China. Molecular
identification of the macroalgae that cause green tides in the Bohai
Sea. China Aquat Bot. 156:38–46.

Song W, Wang ZL, Li Y, Han HB, Zhang XL. 2019b. Tracking the original
source of the green tides in the Bohai Sea, China. Estuar Coast Shelf
Sci. 219:354–362.

Xiao J, Li Y, Song W, Wang ZL, Fu MZ, Li RX, Zhang XL, Zhu MY. 2013.
Discrimination of the common macroalgae (Ulva and Blidinagia) in
coastal waters of Yellow Sea, northern China, based on restriction frag-
ment-length polymorphism(RFLP) analysis. Harmful Algae. 27:130–137.

Polytomella magna(NC_023091)

Polytomella capuana(EF645804)

Chlamydomonas moewusii(NC_001872)  

Dunaliella salina(KX641170)  

Gonium pectorale(NC_020437)  

Microspora stagnorum(NC_022862)  

Bathycoccus prasinos(NC_023273)  

Pyropia haitanensis(NC_017751)

Sargassum horneri(MH590362)  

Botryococcus braunii(NC_027722)  

Chlorella variabilis(NC_025413)  

Oltmannsiellopsis viridis(NC_008256)  

Ulva linza(NC_029701)  

Ulva prolifera(KU161104)  

Ulva flexuosa(KX455878)  

Bryopsis plumosa(QHD_YZ-mito)  

Tupiella akineta(NC_005926)  

Bracteacoccus minor(NC_024756)

Ourococcus multisporus(NC_024762)
Divergence, substitutions/site  

0  0.3  0.6  0.9  1.2  1.5  

100  

98  

99  

100  

60  

100  

72  

100  

99  

76  

100  

96  

100  

100  

100  

100  

Figure 1. Maximum-likelihood (ML) tree based on the complete chloroplast genome sequences of 7 species. The numbers on the branches are bootstrap values.
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