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Tab.1 Classification system used in Wang (1997)
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Mytilidae Mytilinae Mytilus
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Trichomya
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—_ = = = W e
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, DNA
(Hebert et al, 2003)
, Owada(2007)
s Lithophaginae s
Leiosolenus  Lithophaga

Mytilus galloprovincialis Mytilus unguiculatus

Septifer bilocularis Mytilisepta virgata

Modiolus comptus

1

Lee (2004) DNA

Brachidontes exustus 4
28S rDNA
(D1-D12), D2 D3

(Dietrich et al, 2001)
, 28S rDNA

1.1
6 12 28
10 , 18 GenBank
2011—2018 ,95%
(
(Veneroida)
(Mytilopsis sallei) ,
GenBank
31 28SrDNA ,

2
e . 1cm
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Perna viridis Arcuatula senhousia

Brachidontes varibilis  Brachidontes setiger

Xenostrobus atratus

Fig.1 Photos of sequenced samples in this study
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Tab.2 28S rDNA gene ID for Mytilidae and outgroup species

GenBank

Mytilida Mytilidae Crenellinae Arcuatula Arcuatula senhousia AB103122.1
Arcuatula senhousia * MN892536

Bathymodiolinae Bathymodiolus Bathymodiolus heckerae MG520058.1
Gigantidas childressi MG520057.1

Gigantidas mauritanicus MG520059.1

Lithophaginae Leiosolenus Leiosolenus lima KY081354.1
Leiosolenus lischkei AB103123.1

Lithophaga Lithophaga nigra AB103127.1

Lithophaga teres KY081359.1

Modiolinae Botula Botula cinnamomea AB103128.1
Botula cinnamomea * MN889038

Modiolus Modiolus auriculatus AJ307537.1

Modiolus comptus * MN892541

Modiolus modiolus EF526455.1

Modiolus nipponicus AB103125.1

Modiolus rufus KC429423.1

Xenostrobus Xenostrobus atratus AB594397.1

Xenostrobus atratus * MN889242

Mytilinae Mytilus Mpytilus edulis KC429424.1
Mpytilus galloprovincialis *MN892539

Mpytilus galloprovincialis AB103129.1

Mytilus unguiculatus * MN889245

Mytilus unguiculatus * MN892543

Brachidontes Brachidontes exustus KT757838.1

Brachidontes mutabilis KY081353.1

Brachidontes mutabilis AB103124.1

Brachidontes setiger * MN892542
Brachidontes variabilis * MN892540

Brachidontes variabilis KY081350.1

Perna Perna canaliculus MK419109.1

Perna viridis KY081366.1
Perna viridis * MN892544

Septiferinae Mpytilisepta Mpytilisepta bifurcata KJ453830.1
Mpytilisepta virgata AB103126.1

Mpytilisepta virgata * MN892545

Mpytilisepta virgata KJ453833.1

Mpytilisepta virgata KJ453832.1

Septifer Septifer bilocularis * MN889243

Septifer excisus AB103130.1

Septifer excisus KYO081368.1

Septifer excisus KY081367.1

Veneroida Dreissenidae Mpytilopsis Mpytilopsis sallei 1X099497.1

.« ok
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1.2 DNA PCR 2
20—30pg,
TIANamp Marine Animals DNA Kit ( 21
) DNA 40 28S rDNA
polymerase chain reac-tion(PCR) 28S rDNA ’ ’
: 28SF: 5'-GGGACTA > 773bp
CCCCCTGAATTTAAGCAT-3, 28SR: 5'-CCAGCTA ’ 4T >7.83%:;
TCCTGAGGGAAACTTCG-3' 25uL  PCR 326, 233, 93 T
, 0.2umol/L, 50—70ng DNA , 2XPCR C AG 20.02% 27.24% 20.39%
Taq mix12.5uL, ddH20 25uL  PCR 32.35% , AFT (40.41%) G+C
: 94°C 5min, 30 (94°C (59.59%),
45s, 56°C Imin, 72°C Imin), 72°C 28S rDNA
10min, 4°C PCR >
BLAST(http://blast.ncbi.nlm.nih. (2
gov/Blast.cgi.) , 0.01;
, 0.034, 80% 0.08,
1.3 0.1,
28S rDNA Clustal 0.034;
W(Thompson et al, 1994) , 0.115, 91%  0.08—0.20 ;
MEGA X(Kumar et al, 2018) ) )
, Kimura ; )
2-parameter ( , 1997)
(Maximum Likelihood, ML)  Mytilisepta Septifer ( , 1997)
(Bayesian inference, BI) Lithophaga Leiosolenus
PhyloSuite v1.1.16 , Mytilisepta Septifer
(Zhang et al, 2020) , MAFFT 0.1, »
(Katoh et al, 2013) ; ,
ModelFinder (Kalyaanamoorthy et al, 2017)  28S 28S rDNA )
rDNA , DNA R , 28S rDNA
(Bayesian Information Criterion, BIC)
s ; s 2.2
MrBayes 3.2.6 (Ronquist et al, 2012) s 28S rDNA (
ModelFinder GTR+F++G4, 3) ,
4 , , )
1000 , 10000 , 25%
; ; 6 ,
ML IQ-TREE (Nguyen et al, 2015) Bathymodiolinae Septiferinae
, 5000 , ; Mytilinae
SH-aLRT branch test (Guindon et al, 2010), 1000 Modiolinae Lithophaginae
(bootstrap) ; Crenellinae
Figtree v 1.4.3(http://tree.bio.ed.ac. , ,
uk/software/figtree/) Mytilus Perna
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Fig. 2 Boxplot of genetic distance between each two species for 28S rDNA gene fragments of 6 subfamilies of Mytilidae
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1/100 | Gigantidas childressi
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bifurcata Conrad, 1837, Bathymodiolinae
: Mytilisepta Septiferinae ,
Septifer , ; Mytilinae Modiolinae,
, , Lithophaginae ,
Mpytilisepta Septifer Bathymodiolus Mytilus
0.114, Perna ( , 1997)
Mpytilisepta virgata  Mytilisepta bifurcata
Mpytilisepta , R Mpytilisepta
Mytilisepta Septifer Septifer Lithophaga
s s Leiosolenus
Septiferinae ,
Leiosolenus Lithophaga Brachidontes setiger
Owada(2007) Leiosolenus

b

Lithophaginae(Carter et al, 2011; Morton, 2015)

s ( 2 , Lithophaga
Leiosolenus 0.07,
(0.115), ;
, Leiosolenus Lithophaga
, Owada(2007)
, Lithophaga
0.094,
; Leiosolenus
0.087,

(0.034),
Brachidontes setiger Dunker, 1857
Volsella setigera Dunker, 1857,
Volsella Dunker, 1857

>

Volsella Dunker, 1857

> E

, 2018. COI  18S rDNA
, 1997.
, 2011.
, 2014. (
)

( )
, 2016. DNA
> s , 2015. coxl

, 43(10):

2327
, 2012. DNA : DNA
S S , 2011. CO DNA
35(5): 874—881
s s , 2013.
S R ,2009. 16S rRNA
, 33(12): 50—55
s R , 2012. 28SrDNA
(
), 40(2): 67—70, 75
S S ,2018. DNA Ccol
, 25(4):
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PHYLOGENETIC ANALYSIS BASED ON PARTIAL 28S RDNA SEQUENCE OF
FAMILY MYTILIDAE IN CHINA

GUO Jia"?, XIE Hui-Ying’, ZHANG Zhen"*, HU Li-Sha"** LIU Yu-Meng"** ~ MA Pei-Zhen"*,
WANG Hai-Yan"*, LI Cui"*

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. University of Chinese Academy of Science, Beijing
100049, China; 3. Ocean University of China, Qingdao, 266100; 4. Center for Ocean Mega-Science, Chinese Academy of Sciences,
Qingdao 266071, China)

Abstract There are about 400 species of marine mussel (Mollusca: Bivalvia: Pteriomorphia: Mytilida: Mytiloidea:
Mytilidae) living all over the world, and they adapt to the highly variable habitats in both intertidal zone and deep sea. In
this study, 28S rDNA gene of species in this family along Chinese coasts were collected and phylogenetic trees were
reconstructed by maximum likelihood and Bayesian inference methods. The results showed that subfamilies Mytilinae,
Modiolinae, and Lithophaginae were not monophyletic groups. At genus level, Bathymodiolus, Mytilus, and Perna are
monophyletic groups. The result supports the new classification scheme for genus Septife that should be divided into
Septifer and Mytilisepta and the elevation of subgenus Leiosolenus (belonging to genus Lithophaga) to genus level.
However, the monophyly of genus Brachidontes is not supported. The Brachidontes setiger has larger genetic distance
from other species in the genus and they did not form a single clade in phylogenetic trees. Therefore, it is suggested
Brachidontes setiger belongs to a different genus and we should still use its original genus name, Volsella (Dunker, 1857).
Key words Mpytilidae; 28S rRNA; molecular phylogeny



