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Chee (2016) Chee(2015) DNA WoRMS ( , World Register of
% Nerina Neritina Marine Species, http://www.marinespecies.org/index.
3 php) 3 7
3 = , COl 16S rRNA #  Nerita albicilla Linnaeus, 1758
, DNA %= %  Nerita yoldii Récluz, 1841 £  Nerita
japonica Dunker, 1860 %  Nerita incerta von
dem Busch, 1844 Neripteron violaceum
1 (Gmelin, 1791) Clithon oualaniense (Lesson,
1.1 1831) Clithon sowerbianum (Récluz,
61 % 1843)
, 95% , Genbank
Okutani(2017) 1

*1 #HmiER

Tab.1 The specifications of samples

col GenBank 16SrRNA GenBank
YZDL1 20080510 Hapl MF687991 Hapl MF687964
YzZDL2 20080510 Hap2 MF687992 Hap2 MF687965
YZDL3 20130917 Hap2 MF687992 Hap3 MF687966
YZDL4 20080409 Hap2 MF687992 Hap3 MF687966
YZDL5 20080409 Hap3 MF687993 Hap3 MF687966
YZDL6 20080218 Hap4 MF687994 Hap3 MF687966
YZDL7 20080218 Hap5 MF687995 Hap3 MF687966
YZDLS8 20080510 Hap5 MF687995 Hap3 MF687966
YzZDL9 20080426 Hap6 MF687996 Hap3 MF687966
YZDL10 20080415 Hap7 MF687997 Hap3 MF687966
YZDL11 20080403 Hap8 MF687998 Hap3 MF687966
YZDL12 20130917 Hap9 MF687999 Hap3 MF687966
YZDL13 20080512 Hap10 MF688000 Hap4 MF687967
Nerita a%)icilla YZDL14 20080426 Hapll MF688001 Hap4 MF687967
YZDL15 20080409 Hap12 MF688002 Hap4 MF687967
YZDL16 20080409 Hap13 MF688003 Hap4 MF687967
YZDL17 20080419 Hap13 MF688003 Hap4 MF687967
YZDL18 20080403 Hap13 MF688003 Hap4 MF687967
YZDL19 20080403 Hap13 MF688003 Hap4 MF687967
YZDL20 20080403 Hap13 MF688003 Hap5 MF687968
YZDL21 20080510 Hap13 MF688003 Hap6 MF687969
YZDL22 20080419 Hap13 MF688003 Hap7 MF687970
YZDL23 20130915 Hapl4 MF688004 Hap8 MF687971
YZDL24 20130915 Hap15 MF688005 Hap9 MF687972
YZDL25 20080218 Hap16 MF688006 Hap10 MF687973
YZDL26 20080403 Hapl7 MF688007 Hapll MF687974
YzDL27 20080409 Hap18 MF688008 Hap12 MF687975
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Ccol GenBank 16SrRNA GenBank
CWDL1 20090824 Hap19 MF688011 Hap13 MF687978
CWDL2 20080426 Hap20 MF688012 Hap13 MF687978
CWDL3 20080414 Hap21 MF688013 Hap13 MF687978
CWDL4 20070629 Hap22 MF688014 Hap13 MF687978
Neritﬁol dii CWDL5 20070627 Hap22 MF688014 Hap13 MF687978
CWDL6 20130917 Hap22 MF688014 Hap13 MF687978
CWDL7 20070627 Hap22 MF688014 Hap14 MF687979
CWDL8 20130917 Hap23 MF688015 Hap14 MF687979
CWDL9 20070615 Hap24 MF688016 Hap15 MF687980
RBDL1 20100603 Hap25 MF688010 Hap16 MF687977
RBDL2 20070615 Hap25 MF688010 Hap16 MF687977
Neritajz’iomca RBDL3 20070615 Hap25 MF688010 Hap16 MF687977
RBDL4 20070615 Hap25 MF688010 Hap16 MF687977
RBDL5 20070615 Hap25 MF688010 Hap16 MF687977
Nerita ﬁiena HYDL1 20080510 Hap26 MF688009 Hap17 MF687976
ZYL1 20170422 Hap27 MF688017 Hap18 MF687981
ZYL2 20170422 Hap28 MF688018 Hap18 MF687981
ZYL3 20170422 Hap28 MF688018 Hap18 MF687981
Neripteron
violaceum ZYL4 20170422 Hap29 MF688019 Hap18 MF687981
ZYL5 20170422 Hap30 MF688020 Hap18 MF687981
ZYL6 20170422 Hap30 MF688020 Hap19 MF687982
ALCL1 20080401 Hap31 MF687983 Hap20 MF687956
ALCL2 20080401 Hap31 MF687983 Hap21 MF687957
ALCL3 20170418 Hap31 MF687983 Hap21 MF687957
ALCL4 20170418 Hap31 MF687983 Hap21 MF687957
_ ALCL5 20080401 Hap32 MF687984 Hap21 MF687957
oug:g:iizse ALCL6 20170418 Hap33 MF687985 Hap21 MF687957
ALCL7 20170418 Hap34 MF687986 Hap21 MF687957
ALCL8 20080401 Hap35 MF687987 Hap22 MF687958
ALCL9 20080401 Hap35 MF687987 Hap23 MF687959
ALCL10 20080401 Hap36 MF687988 Hap24 MF687960
DSCL1 20170418 Hap37 MF687989 Hap25 MF687961
Clithon DSCL2 20170418 Hap37 MF687989 Hap26 MF687962
sowerbianum o 3 50170418 Hap38 MF687990 Hap27 MF687963
1.2 DNA ,
CTAB DNA (Winnepenninckx , 16S rRNA
et al, 1993) Col , 2
LCO1490/HC02198 (Folmer et
al, 1994) 16S rRNA 50uL , 10xPCR Buffer
16Sar/16Sbr (Palumbi, 1996) COl (Mg®* Plus), 2.5mmol/L dNTP, 10umol/L ,

: Col 5U/uL Taq DNA (Takara), DNA 100ng
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1 T &
Fig.1 7 species of Neritidae in this study
CA. %  Nerita albicilla Linnaeus, 1758; B. %  Nerita yoldii Récluz, 1841; C. %  Nerita japonica Dunker, 1860; D.
#  Nerita incerta von dem Busch, 1844; E. Neripteron violaceum (Gmelin, 1791); F. Clithon oualaniense (Lesson,
1831); G. Clithon sowerbianum (Récluz, 1843)
PCR :94°C 3min; 35 , (H) (K)
:94°C 30s, 48°C (COI)/52°C (16S rDNA) () MEGA 6.0 (Tamura et al,
30s, 72°C 1min; 72°C 10min, 4°C 2013) , ,
PCR 1.5% (NJ, Neighbor-Joining) ,
K2P (Kimura-2-parameter, K2P)(Kimura,
1.3 1980), 1000 NJ
SeqMan (DNASTAR® ) , 61 Col  16S
, , , rRNA (Maximum
GenBank BioEdit v.7.2.6.1 Likelihood, ML) ML IQ-TREE (Nguyen et al,
(Hall, 1999) Clustal W 2015) , COI 16S rRNA
COl 16S rRNA , GTR+ T, 1000
DnaSp 5.0 (Librado et al, 2009) (Bootstrap)  NJ ML (Trochus
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maculatus, COI: GenBank,AB505301.1; 16S: Genbank, , 2010) ( , 2014)
AB505344.1)
2 % 38 Col
27  16S rRNA ( 1),
2.1 col
PCR , COl  16S rRNA 39.293,
61 . 12 COI " 0.10736; 165 rRNA
377—715bp 165 IRNA 36.667, 0.07687 COI
498—555bp 715 , 476,
,Col AT CG 66.6%; 237,
20.98% 40.80% 16.21% 22.02%, T 211 / 2.77;
, G+C(38.23%) 16SrRNA 560 :
A+T(61.77%) 16S rRNA A T C G 436, 77.9%: 123
32.56% 29.38% 18.82% 19.25%, 101
A , G+C(38.07%) / 2.70 COl  16STRNA
A+T(61.93%) ,
: : ( :
*k2 AWMRFAASY
Tab.2 Primers used in this study
(5—3)
= . yoldil LCO1490 GGTCAACAAATCATAAAGATATTGG 25 Folmer et al, 1994
C. sowerbianum
N. violaceum
HCO2198 TAAACTTCAGGGTGACCAAAAAATCA 26 Folmer et al, 1994
C. oualaniense
e N. albicilla COIF-YZ GCCCTAAGTCTTTTGATTCG 20
COIR-YZ GCAAGAACAGGCAGAGAAAGT 21
% N. japonica COIF-RB CTGCTTTGAGTCTTTTGATTCG 23
% N. incerta COIR-RB ATAACATTGTAATCGCACCTG 21
C. oualaniense COIF-AL GGTTGGTAGGAACTGCTCTTAG 22
COIR-AL GATCATACAAATAATGGAAGACG 23
16Sar CGCCTGTTTATCAAAAACAT 20 Palumbi, 1996
16Sbr CCGGTCTGAACTCAGATCACGT 22 Palumbi, 1996
#z3 ET col ERFFIRYER Kimura-2-parameter - 14i% {£ I8 55 (%)
Tab.3 Kimura-2-parameter genetic average distances based on COI gene fragments of Neritidae (%)
1 2 3 4 5 6 7
% N. albicilla 0.72
% N. yoldii 12.93 0.37
% N. japonica 16.71 4.62 0.00
% N. incerta 13.38 11.34 15.06
N. violaceum 19.06 15.32 16.11 19.48 0.52
C. oualaniense 22.59 21.14 24.85 25.26 16.77 1.29
C. sowerbianum 22.24 17.35 20.08 21.14 13.94 19.25 1.13
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£ 4 ET 16rSRNA E R F589E 12 Kimura-2-parameter 1455 % 28 5 (%)
Tab.4 Kimura-2-parameter genetic average distances based on 16SrRNA gene fragments of Neritidae species (%)
1 2 3 4 5 6 7
% N. albicilla 0.42
% N. yoldii 8.48 0.13
% N. japonica 8.08 2.47 0.00
% N. incerta 7.78 7.44 7.59
N. violaceum 15.40 17.02 17.28 16.29 0.07
C. oualaniense 15.25 15.73 16.59 16.09 6.17 0.48
C. sowerbianum 15.62 17.86 18.12 17.11 4.11 4.55 0.28
2.2 s 5 ( 4
=<4 :
' , (barcoding
gap), (0] DNA
(barcoding gap), 3 , 16S rRNA DNA
COl 0.00%—1.29%, 2.3
0.67%, ; COl 16S rRNA
4.62%—19.25%, 13.02%, (NJ ) 2 3 NJ
=<4 =< .1 B :
16S rRNA 0.00%—0.48%, COl 16S rRNA
0.23%, ; (ML ) 4 7 B
2.47%—8.48%, 6.37%,
2 % col NJ

Fig.2 NJ tree of Nerit

idae species based on the partial COI gene
Bootstrap 1000
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3 & 16SrRNA NJ
Fig.3 NJ tree of Neritidae species based on the partial 16SrRNA gene
: Bootstrap 1000

4 # COl 16SIRNA (ML )

Fig.4 Maximum likelihood tree of Neritidae species based on the concatenated COIl and 16S rRNA gene
: ML
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DNA BARCODING IN NERITIDAE SPECIES (GASTROPODA,
NERITIMORPHA) ALONG THE COAST OF CHINA

ZHANG Xiao-Jie, KONG Ling-Feng, LI Qi
(The Key Laboratory of Mariculture, Ministry of Education; Ocean University of China, Qingdao 266003, China)

Abstract DNA barcoding is not only providing an efficient method for species-level identification but also helpful in
taxonomy and biodiversity. This study is aimed at assessing whether DNA barcode can efficiently distinguish the species of
Neritidae along the coast of China. We sequenced partial sequences of mitochondrial COl and 16S rRNA genes from 61
individuals of 7 species of 3 genera. Our analysis showed that K2P-distances based on COI between conspecific sequences varied
from 0.00% to 1.29% (0.67% on average), distances between congeneric sequences were from 4.62% to 19.25% (13.02% on
average); K2P-distances based on 16S rRNA between conspecific sequences varied from 0.00% to 0.48% (0.23% on average),
distances between congeneric sequences were from 2.47% to 8.48% (6.37% on average), and all conspecifics clustered together in
the phylogenetic trees. These evidenced that the Neritidae species can be distinguished by DNA barcoding based on the COI and
16S rRNA gene sequences.

Key words Neritidae; COI gene; 16S rRNA gene; DNA barcoding; species identification



