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Tab.1 Information on classification and collection of species used for COIl sequences analysis
H order # family Y)Fh 4 species KAEH A location
FELAE R H gkl Trochidae LI Chlorostomarustica 7 % Qingdao
Archaeogastropoda PR 2 Monodonta labio H & Qingdao
fifl & Haliotidae 4 2 15 f Haliotis discus hannai  f I Haikou
peiEpl  Turbinidae  #EE iz Lunella - 71 Qingdao
coronata coreensis
AR N 1 Lunella coronata #H I Qingdao
granulata
g e H KUEIREL - Strombidae & RUZ Conomurex luhuanus  ¥f} I1 Haikou
Mesogastropoda R Aillpullaridae i 42 Poma_cea 7 % Qingdao
canaliculata
2R Viviparidae — "REFRZIZ Bellamya lapillorum %3¢ Penglai
ek R Bursidae e 42 Bufonaria echinata  J& ] Xiamen
By Naticidae B 2 Natica maculosa JE 17 Xiamen
HEIRL Turritellidae 3% ) #E 12 ngvrvr;rtgl;a fortilirata 5% i, Rongcheng
HE e A R Muricidae B 75 AR Thais luteostoma & Qingdao
Neogastropoda jii€an: Rapana venosa H & Qingdao
REE T IR Murex trapa JE 1] Xiamen
ESIZAN Rapana rapiformis i} Shanghai
2Bl Nassariidae  ZAZREUIE Nassarius variciferus #3¢ Penglai
WhigR  Buccinidae B IRIKER Buccinium perryi # & Qingdao
B e 2 Cantharuscecillei 7% 1 Qingdao
ey i B Siphonalia spadicea  7*% Ningbo
W A 42 Siphonalia {# Yantai
subdilatata
75 BE 25 K Babylonia areolata M Haikou . J& '] Xiamen ., I
Shanghai
JA 8 H Opisthobranchia  BTHbIZEL  Atyidae Y Bullacta exarata T Ningbo
i H Unionoida R Unionidae 40U Sinanodonta % 3¢ Penglai
woodiana
US| R Arcidae X Scapharca % ¥ Lianyungang., & Yantai,
Arcoida kagoshimensis B Weihai, K% Dalian
kit Scapharca broughtoni % & Qingdao . 4i# Tongying . 7€ i
Rongcheng .7 3 Penglai . K & Changdao
it Barbatia obliquata  7° # Ningbo . J& [] Xiamen . I

Shanghai, {7} Changsha

(%% to be continued)



55 4 3]

BAPRAE: I DNA Z5E 5 COT HE A 7 A 3 [ o 22 D1 2R RGE L G &R 849

(2% 1 Tab.1 continued)

H order Bl family YFh 4 species SKAEHD 5, location
% H TLHA Pinnidae VLB Atrina pectinata T3 Penglai. 7 £ Qingdao
Mytioida LR Mytilidae 5301 Mytilus 7 &% Qingdao. ¥} Shanghai
galloprovincialis
A G Limnoperna fortunei %3¢ Penglai
JEFENR I Mytilus coruscus T Ningbo . J&[] Xiamen, I Shanghai
FARIR N Mytilus coruscus # 1 Qingdao
T T H Myidae i i 48 Mya arenaria fH% Yantai. ¥ Shanghai
Myoida ey S Pholadidae &K% Monothyra orientalis {7 Changsha
gEgaFE  Corbulidae il i Potamocorbula 3k Ningbo
ustulata
WIS El  Hiatellidae — KFHEWEUEE  Panopea abrupta # & Qingdao
S¥MEEH Pholadomyoida WSWERAHEL Laternulidae B HA Laternula anatina T Ningbo
s H A Mactridae e ] i i Mactra chinensis #H & Qingdao
Veneroida DY £ 055 3 Mactra veneriformis 5 i Ningbo
iR Solecurtidae 4% Sinonovacula % & Qingdao . ¥ 0 Haikou . L
constricta Shanghai
R Veneridae i SCHG Meretrix petechialis 3% z # Lianyungang ., T % Ningbo
Frbh mgg:g:::: % 7z~ #% Lianyungang
S Sh TR s Macridiscus % Qingdao
multifarius
H A Bi s Phacosoma % 3¢ Penglai
japonicum
E N Mercenar_ia %% Dongying
mercenaria
FEHAS G Clausinella i JH Wenzhou
isabellina
A Cyclina sinensis T Ningbo . ¥ & Qingdao. K ¥
Changsha. LV} Shanghai
P AR Paphia undul ata JH 1] Xiamen
H A5 ih Phacosoma A Yantai
japonicum
B Meretrix lyrata %5 Hainan
G Meretrix meretrix ¥ Shanghai
ey Saxidomus purpurata | ¥ Shanghai
SR Cardiidae i i 5 Chnocardium %% Rongcheng
LIPS Corbiculidae i3} Corbiculafluminea | Shanghai
PSR} Tellinidae T WA Moerellairidescens  #f1lI Zhoushan, LV Shanghai
iR Solenidae KAl Solen strictus T Ningbo
KATI% Solen grandis £ ¥ Changsha. i} Shanghai
sepafl  Psammbiidae  ZE A Sanguinolaria ¥ 1 Haikou
virescens
BRI H 5 R Pectinidae  FifLE3 U Chlamys farreri # 5 Qingdao
Pterioida RS i Patinope_cten %% Dalian
yessoensis
$tWi H Osteroida CaR. Uiy Ostreidae KA Crassostrea gigas # % Qingdao
J\JBi H Octopoda AL Octopodidae 4T Octopus ocellatus & Qingdao
i Octopus variabilis 7 & Qingdao

1.2 DNA 2Bl X PCR ¥ &
A HLVE ) b 42k CR B & A5
PO R Rk, BAKRTE 1.5 mL KEE

DNA £ H

DA 400 pL TE fli#29, JCIE i T HL 50~

100 mg ZHZ, 2% A BSOS IR BT g, A4

A 40 uL 10% SDS, 10 pL 20 mg/mL & [ fiff K 2
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WE 400 pg/mL, FAMR2), HA 55~65CIEIREK
R IRYE 3 h, WAL RIS ; AN 300 uL
6 mol/L NaCl J5, TENEIRIR A LPuE = iR
30 s, 12000 rpm Z5.0> 20 min, B WG 5 —5
DN, BEMAGEERRm: &0 55
(25:24 1 1), ZEHEEITRSIZ) 8 min, 12000 rpm
Bl 10 min, ff BIEWBEE S —BEOE T, TR
FHRE—W; AN 1/10 fRFLH 3 mol/L NaCl Al 2
AT TCK B2, IRA1E B F-20CHPIEE 1 h,
12000 rpm 5.0 15 min J5 7+ 3 5 A 700 pL 70%
g, 2 EI{F 30 min, B.0 10 min, YRWHIR; {5
WO, %G LT, SRIE A K K
FEDTVE o I FH IR B 58 s L DK Ar T 2 L DNA 119
SERPE, NANO DROP 1000 436 B 46 I Ho ik
FE R4l ] = 78K 6 DNA ¥ i B 2= 50 pg/ul,
BT 20CHRAAHH.

PCR ¥ #47F Eppendorf &% Lif47. BT
W COLF # COLR S 514514 11490
GGTCAACAAATCATAAAGATATTGG, UL M
H2198: TAAACTTCAGGGTGACCA AAAAATCA ;
PCR K MAZ N 25 uL, 3% ddH,0 16.8 pL,
COI-F 1 pL, COI-R 1 pL, ## 1 pL, Taq Enzyme
0.2 pL, dNTP 2.5 puL, buffer 2.5 uL., N FEFFH
94°CHiZSPE 5 min; 95°CASE 45 s, 55°CiB K 45 s,
72°CHEH 1 min, 35 B ; 5 72°C ZE{H 10 min;
4°CHR-AT PCR =45 1% 118 Bt B B 6 M miL S ARG 0
1.3 HEHH

1 PCR Wik 2 LA TATBRA w AT e,

FeA BHE IR, NCBI AL X, S uk I seaf 14
K YA BERLIE I — 2% P31, ik MEGA 6.0
BHCT 275 bp BYFIEFH, R FHHE T R Ao
TEAER T NI SR S S T 5T [ M PR AR 1) gt 1%
ZE5T, XA TR i BRRE (A 64 77 51 ACBCHC [R] I e 37 9
P T NJ AR

2 SRIGHEER
21 SI¥ERM

AWFFEILFH COT 3 FH 514 L1490 Fil F2198
P18 60 NHIFE 426 AN, ILARAR T 353 ZK)FA,
HRP MR R 82.7%., Hasia H . wiiH .

15 5 G DL & PR P B RCR R R, I8 E] 90%
Db R R BY EECREAR, (A 50%; 7F
PRI H b AR TCEY RS R B, RA 10%.
SVA L, COLIE MG 1Y r o B AR5, AEfE IS
T 2B 1
22 BREBHUXEHR

e 1 s, R T LR BA ] COT 4
K97 Y R REEA 5IE SN oy 2 —3K
B, BRIBES . KA (Solen grandis) . KATI%(Solen
strictus). B . i€ (Snonovacula constricta) .
Hi$L 5 U1 (Chlamys farreri). HF35k# D1 (Patinopecten
yessoensis) Fl K -V 1 U8 A A1, X5 40 45 1) b 3R
F—3; Hwk, WENTrHELEE . hiEEHE
GG I 2 H 950 2495, FEfes LG, KRAEW]
X534 H Bl e 22 7, BAWE NP5
3, M H B B 5 s Rk 048 A R e IR A i
PR — 35 BRRATIR . RATIR A48 50, HiAth
A H R R — 35 ORI 2 R PR TS
Ve iry, FHAL GEA Ao 2 X5E 40 1 6 H ) —Fi,
A5 IR R BB IR RN —32
23 AEMIBEEREILE

PEHCT AR B AR 7 FhOL2E, adRE
KEMF T HBAICR . YR 2 PR A H S a0
2 2 PR, it MEGA 6.0 f# T NJ L, &l
2~ 8 4351 M 5 BE 2 XU (Babyl onia areol ata) | 5t
i | Bt (Scaphar ca kagoshimensis) | 7 iif (Barbatia
obliquata) . JE&7¢ 05 DI (Mytilus coruscus), 45#% |
5 (Cyclina sinensis) A [ #b PR BRI, 5 B
FRINIR AR EZ RN 33, AR
MR —32, TR O ARy —3, H
WAETEREIR S OIS s L% e P8 IR 3R
—3, Hr 5 SN 5 SRR R —
X, HAMZEICF R BAARRE, 8 KB
BHAR A —3L, Bk 2 S5 RSN, HRRHAER
fE—; BUIRERIAPMERR L, B,
& MBUERHR R b —3Z, B 4 SHE RS,
HAERBIARN—3, BSMHEFIARTE—
B, e 5 EE AR’ Huf B E
BRI N S, TR AR 5300 5 1 1
IR R — R, SAMKIDDEHIRMHEER; B2
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Limnoperna fortunei {R4%
34— Bullacta exarata VeI

L Pomacea canaliculata f&7F142
21— Natica maculosa B E 12
Ql—EPanopea abrupta K-HETRIE
Conomurex luhuanus 41357 XUEUZ

_ETurritella fortilirata sowerby 5B HELR
44— Murex trapa REEBIE

3 Siphonalia subdilatata W K4 IR
J’_ESiphonalia spadicea
62— Haliotis discus hannai 3550351
Octopus variabilis 11
—59|: Octopus ocellatus JE1
Rapana rapiformis ZIE LTI
Babylonia areolata 7754 X IR
Bufonaria echinata 112
Sinanodonta woodiana £ JG 1 i
Sinonovacula constricta 431%
Solen gouldi A%
96— Solen grandis KATI%
17— Clinocardium californiense M Jw i

27,

L Sanguinolaria virescens % 1%
Meretrix petechialis 3
Saxidomus purpurata £ B4
Meretrix lyrata % SCH
Meretrix meretrix Ui

Cyclina sinensis B &
Macridiscus multifarius SR
Phacosoma japonicum H ZASB51E
Paphia undulata S AR
Moerella iridescens AT HAARMS
Clausinella isabellina fREEAS I
Mercenaria mercenaria 8543
—Mactra veneriformis I SRR IR

49

100

6l 10— Mactra chinensis " = 851
o Corbicula fluminea bEL)
0 Monothyrt{lc)rientalis TR RS
34 Mya arenaria B5¥E15
100L— Potamocorbula ustulata £ 54
98— Barbatia obliquata F it
|:Scapharca kagoshimensis B
18 Laternula anatina R 5T |
VE] Perna viridis 357215
33 Mbtilus coruscus BFENR I
100—Mytilus galloprovincialis 8T )1
—Atrina pectinata YLk
47— Crassostrea gigas 14115 |

Scapharca broughtoni i

100\_|: Chlamys farreri Fi$L5 I
94l Patinopecten yessoensis HF 55 g I

100

Fig. 1

Buccinium perryi % FCIRIZ

Nassarius variciferus 212012

Cantharus cecillei Fi HUIZ

Rapana venosa Tk 82

Thais luteostoma ¥ O 7512
Chlorostoma rustica &5 "THZ

Monodonta labio U412

Lunella coronata coreensis B AETE/NH 12
Lunella coronata granulata R4 5E/NA 12
Bellamya lapillorum "EIF iR 12

K1

The phylogenetic tree of COI sequences from 60 species in molluscs

BEF 60 Fh DL COT J3 41 iy s 1 2E A ARt

Archaeogastropoda JE 141 £ H
Opisthobranchia Ji5 &8 H
Mesogastropoda H & /£ H

Myoida 145 H
Mesogastropoda H & /&£ H

Neogastropoda #7 & /£ B

Archaeogastropoda JFUf i /& H
Octopoda /\ i H
Neogastropoda i & H

Mesogastropoda H1}5 /& H
Unionoida B

Veneroida 75 #3 H

Myoida #3245 H

Arcoida it H

Pholadomyoida Z54 H
Mytioida JiE D1 H
Osteroida #1145 H

Arcoida it B
Pterioida 23k Il B

Neogastropoda #7 & /£ B

Archaeogastropoda JE 4R 1 & H

Mesogastropoda H i & H
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Tab. 2 Speciesused to analyze genetic distance of different geographical populations and its extracted.

Y4 species RAEHD 5, location
77 B 4 A2 Babylonia areolata 1 Haikou, &[] Xiamen, [ Shanghai
E A Scapharca kagoshimensis # = # Lianyungang. ## Yantai. JifF Weihai. Ki# Dalian
fetiit Scapharca broughtoni T % Qingdao. i Tongying. {5 Changdao. Z€h{ Rongcheng, 3K Penglai
FiH Barbatia obliquata T Ningbo. ] Xiamen. _[iff Shanghai. ¥ Changsha
JEFEN4 L Mytilus coruscus TJ% Ningbo. &[] Xiamen, L Shanghai
4% Sinonovacula constricta 7 & Qingdao, 11 Haikou, i} Shanghai
FHih Cyclina sinensis T Ningbo. 7 & Qingdao. i Shanghai
5 1Xiamen
5 58 3Haikou
58 8 1Haikou
2Haikou
38 4Haikou
3Xiamen
4Xiamen
1Shanghai
4Shanghai

99
TE 2Shanghai
99 3Shanghai
B2 5 BEZAR RIR AN [R) i B A 2 ) Ak A

1. 2. 3 Hl 4 R A A BEREA TP AN I 4 5

Fig. 2 The phylogenetic tree of Babylonia areolata from different geographical populations
1, 2, 3 and 4 indicate the numbers of individuals in different geographical groups.

78 4 Tongying

78 3 Tongying
1 Tongying
78 5 Changdao
78 4 Changdao
78 3 Changdao
78 2 Changdao
78 1 Changdao
5 Jiaonan

4 Jiaonan
2 Jiaonan

78

78

78

59 1 Jiaonan

2 Tongying
3 Jiaonan
1 Penglai
2 Penglai
3 Penglai

99

67

4 Penglai
1 Rongcheng
| 2 Rongcheng

3 Rongcheng
67 ‘77 4 Rongcheng
WE 5 Penglai
67 5 Rongcheng
P13 AN )t LA (A AL A P 2 T AR
1. 20 3. 4815 FR AR M B RER AN AR 255

Fig. 3 The phylogenetic tree of Scapharca broughtoni from different geographical populations
1,2, 3,4 and 5 indicate the numbers of individuals in different geographical groups.
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67
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90

58

98

61 3Lianyungang
39

SLianyungang

100

49

2Lianyungang

48 { 1Lianyungang

4Lianyungang

65

1Yantai

5Yantai
2Yantai

9L 3vantai

3Weihai
|—4Weihai

100

98 L sweihai

4Yantai

2Weihai

100

1Weihai

421|: 1Dalian
2Dalian

4Dalian

44 3Dalian
51 cpution

Pl 4 A () by B AACRE) S 110 2 AL AR

1, 2, 3 M1 4 KR AR BHE R DA A1 4 5
Fig. 4 The phylogenetic tree of Scapharca kagoshimensis from different geographical populations.

1, 2, 3 and 4 indicate the numbers of individuals in different geographical groups.

_79|: 3Shanghai
4Shanghai

55
1Shanghai
T
39 2Shanghai
2 5Shanghai
16 INingbo
25 4Ningbo
[ 2Ningbo
75 2L 3Ningbo
SNngbo
70 4Xiamen
38 2Xiamen
35 5Xiamen
25 _|: 1Xiamen
97 3Xiamen
4Changsha
87 { 3Changsha
50 5Changsha
[ 1Changsha
8L 2Changsha
5 5 WA 5]t SR (A AL A P 2 T A

1. 2. 3. 415 TR AR BB P AR 455

Fig. 5 The phylogenetic tree of Barbatia obliquata from different geographical populations.

1, 2, 3, 4 and 5 indicate the numbers of individuals in different geographical groups.
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96

2Shanghai

82
69 5Shanghai

98

81

1Shanghai

4Shanghai

3Shanghai
3Ningbo

99 ;4Ningbo
1Ningbo

98 SNingbo

3Xiamen

86
5Xiamen

99

2Xiamen

1Xiamen

T
4Xiamen

99

Bl 6 JE7E0G DL [ sth B R (AR EE G 2k A AR
1, 2, 3, 4 Fl 5 FR A EEFEAR P AR A iS5

Fig. 6 The phylogenetic tree of Mytilus coruscus from different geographical populations
1,2, 3,4 and 5 indicate the numbers of individuals in different geographical groups.

80

2Shanghai

99
84 4Shanghai

69

64

91

74

85

B 7 SR [R] b BRREAAR R L ) R A
1. 2. 3. 41 5 TR AN E BB P AR 55

Fig. 7 The phylogenetic tree of Sinonovacula constricta from different geographical populations
1,2, 3,4 and 5 indicate the numbers of individuals in different geographical groups.

VU T TREAR B SR O — 32, B RSE R N — 2,
PG TR RAE & 5 A7 & A IR A o)
BIRAWISL, DR 2 S MRS R R
H—3Z, 3 5 MRS H B HHAR I —3, Wi T
RERR N —3, H5 LIBRFHRME, RIF55 5
FEAAR R . I AT I Se 25 R ], COT ik P JE A REXT
[F) — W AN )t BB A A T 2RSS

3 it
115 Z A (genetic diversity) & A=) T 7
L5 B SR, BRI A 2
FyFERE, YRR 2 AR B TR RS £
FEVE, BEDRSAE Z AR AR AL W Rl 2 I RN
2 I (AL g (A U5 DNA B 91 40 H

1Shanghai
2Haikou
3Shanghai
88l 5Shanghai
3Haikou
5Qingdao
1Qingdao
2Qingdao
74 3Qingdao
{ 4Qingdao
1Haikou

 — 4Haikou
SHaikou
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855

91

89 4ningbo

93 L ?2ningbo

Iningbo

92

87

3shanghai
1shanghai

44

53

2shanghai
4shanghai

1gingdao

81l 4qingdao
2qgingdao

3qingdao

P8 T ey A [) oy B AACHE) 2 10 HE A AR
1. 2. 3 4 R AR R OR sh AN A 2 5

Fig. 8 The phylogenetic tree of Cyclina sinensis from different geographical populations
1, 2, 3 and 4 indicate the numbers of individuals in different geographical groups.

AT DLTRERS R ARG I 352 % 235 4 1 28 S (R 25 46 | 4y
N FIER DG A8 (5 L, AT LA ER b 18 7= B R ] ) it £k
KR, FEUER SRR A AR DNA KRG
PR — B DNA ARUET 51k SE 3L 4001
1y, SRR IEHFNEA N & T, AE RSN
RENEAMNS, HisteF B 5k AREA, Hik
FoAZ 3L R T B, prAXS shnm &, — MR
LohiRAMu e R C EALHE 1 /E 8 DNA TSR
WEREPR U8 O A O 3RE, COT L PR 551 % J i Jag 22
ST a8 P4 3 e M 5 BAT — 2 Il A7k

F T DL 2 S i B, i HL DT R g iR N,
KBS PEEZESHSE, BEXEHEE T REE
HYME R, M DNA 750508 GE T 4
DX A TR, Gl 6 EiR 60 AR COT 3
R P50 B0 g5 1F 9T, A B COT FEPRIXT DT 2k A e
BAE, PHRCER, E&MIIZE Col REHF
FIARAS, Xk DLW ) 2 e FR A T S 4 45
HRHW h KRB RBE X R G5E 58I —
H, BRI LN HZ ARG B R, Hxn]
s TR R WA S R, S B [F]
U5 A B/, NS B8O & e 5 B A TR,
ANV A3 BTG Bl 50 T b AR A [
SR —PMEENES LA —EN 2R, iR
IR BB RS HERR, IOF- PRI TR IR K i I 2
B, RN TEM— LT . AR B AR
R, Ml —H BB AR A GRS R — I, Z

Jo S A AR SR 2, kAT RE T ) b R B
B, B IERAE T, A T —E R R
{HA B M PERF AR M AEAERE IR S OIS, LAY
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Abstract: DNA barcodes can be used to identify existing biological groups and unknown biomaterials through
shorter DNA sequences using polymerase chain reaction (PCR). The mitochondrial cytochrome coxidase I (COI)
gene is one of the commonly used DNA barcoding genes. In the present study, to analyze the effectiveness of the
COI gene for DNA barcoding in mollusk evolution, 353 sequences of 60 species belonging to 13 orders and 33
families were obtained by PCR amplification for clustering analysis. A neighbor-joining (NJ) phylogenetic tree
was constructed by Mega, and the genetic evolution of seven species from different populations was also analyzed.
The results showed that the universal primers of the COI gene were highly versatile for most shellfish. Although
the amplification efficiency of primers in Pterioida was only 10%, it reached 82.7% for the individuals. Except for
the evolutionary status of eight species, such as Scapharca broughtonii, Limnoperna fortunei, and Panopea
abrupta, the clustering relationships of other species were similar to results obtained using traditional methods.
Based on the clustering analysis of 7 species from 26 geographical groups, it was found that the COI gene gener-
ally clustered the different geographical groups of the same species first, and some individuals in the population or
group had clustering disorder. In conclusion, the COI gene could be applied to the identification and phylogenetic
studies of shellfish species to a certain extent, which would enhance the role of the COI gene in practical applica-
tions of species identification, and provide reference data for the construction of shellfish DNA barcoding databases.
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