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(Ostreidae) 4 ,
S. glomerata (Talonostrea talonata)
sp, sp
( ,2009) (2005)
(S. echinata)
sp 4
109.5° ) 110.0° 110.5° 111.0° 111.5°E
1
1
1.1 Fig. 1 Location of oysters sampling
:NWC: ; HC: ; HLC:
; LZC: ; GKD:
11 ; SHG: ; DMX:
1 s ; BMC: ; XGC:
1.2 . .
(polymerase chain reaction, PCR)
’ Col ,
1(Folmer et al, 1994; Wang et al, 2008) PCR
25ul, 8uL ddH,0, 12.5uL
1.3 DNA PCR 2xTSINGKE Master Mix, 0.5uL COI , 0.4pL
Wang  (2008) 1.5uL DNA coI PCR
PCR 25ul, 9.5uL ddH,O, 12.5uL 2xXTSINGKE
Master Mix, 0.5pL 2ul. DNA
I (cytochrome oxidase BIO-RAD thermal cycler PCR,
I, COI) , , 95°C 2min, 95C Imin,
48—51°C Imin, 72°C Imin,
20—30g , 35, 72°C 10min PCR
Dneasy "™ Tissue Kit (Tiangen) 1.5% , PCR
s DNA
#*1 EvEHWHHFRMSIMFER COlSIMHNFIIRKE
Tab.1  Species-specific PCR primer and expected product size
(bp)
COL 1490 (forward) 5'-GGTCACAAATCATAAAGATATTGG-3'
COCarl83r C. ariakensis 5'-AAAAAAGATTATAACTAATGCATGTCG(T)G-3' 183
COCan222r C. gigas angulata 5'-AGTTACCAAACCCCCCAATTATCAG(C)G-3' 222
COCgi269r C. gigas gigas 5'-TCGAGGAAATTGCATGTCTGCTACA(T)A-3’ 269
COChk387r C. hongkongensis 5'-GGAGTAAGTGGATAAGGGTGGATAG-3' 387
COCsi546r C. sikamea 5'-AAGTAACCTTAATAGATCAGGGAAC(A)C-3' 546
COH 2198 (reverse) 5'-TAAACTTCAGGGTGACCAAAAAATCA-3' 697
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1.4 ) )
PCR , COI Bl(Bayesian inference) ML(Maximum likelihood tree)
114 COlI ,
2 NCBI MEGAV.7.0.26 MrBayes3.2.6(Ronquist et al, 2012)
(Kumar et al, 2016) , , 200 ,
DNASPv.5.10.01 (Librado et al, 2009) 10000 MEGA v.7.0.26 ML ,
NCBI Model Test 3.7
ModelTest 3.7 (Posada et al, 1998) Akaike MEGAv.7.0.26 Kimura
Information Criterion (AIC) COI 2-parameter (Kimura, 1980)
F 2 M GenBank HIEFEH THE COl EEFFER
Tab.2 Details of COI gene nucleotide sequences from the GenBank database
C. sikamea FI841966 Shatian, China Wu et al, 2010 complete mitogenome
C. angulata FJ841965 Dianbai, China Wu et al, 2010 complete mitogenome
Saccostrea sp. XL-13 KU947216  Daya Bay, China non-mordax ineage F
Saccostrea sp. LJ-13 KU9%47207 Daya Bay, China non-mordax lineage B
Ostrea sp. STH-2012 JQ027291 PT, Taiwan, China
Striostrea prismatica KT317606 Baja California Sur, Mexico Raith, 2016
COI , COlI ,
2 114 COI
2.1 PCR COl
PCR (D) , 3A—B
( 2 ,9 1 2 3 ,
6 (Can) , , ,
) ; 4 ,
(Csi) 4 2) , 3C—D
5 7 9 , , Wang  (2010)
R 4 PCR
363 137 , s ,
, 101 , ,
s 2 8 Ostrea ,
4 5 Car Can Cgi Chk Csi
LA L ER. Y L X
2 PCR(7 )
Fig. 2 Multiplex species-specific PCR with 7 primers from the COI gene
: 1—9: 9 ; M: 100bp DNA ladder, 500bp; Car: C. ariakensis; Can: C. gigas angulata;

Cgi: C. gigas gigas; Chk: C. hongkongensis; Csi: C. sikamea
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3
Fig. 3  The shell morphology of common oysters collected from the eastern coast of Leizhou Peninsula, China
A—B C. sikamea; C—D. C. gigas angulata; E—F. Saccostrea malabonensis; G—H. S. echinata
2.2 9 2 ,S. cucullata-A B
DnaSPv.5.10.01 114 C D E F G S. kegaki S. glomerata  S. mordax-A
COlI s 52 B Sekino (2016) (S. cucullata)
MEGAv.7.0.26 -
MrBayes3.2.6 s , non-mordax

4, Striostrea prismatica (Saccostrea cucullata superspecies),

4 , 23 C. , non-mordax lineage H 1 J
sikamea(FJ841966) R 3—5 Saccostrea sp. XL-13(KU9
(Posterior probabilities)  0.99, , 47216) (Bootstrap value=1, Posterior

, probabilities=1), Saccostrea

23—28 C. gigas angulata(FJ841965)
, (Posterior probabilities= 0.94,
Bootstrap value= 0.98),

1 2 sp(JQ027291) R
1, Ostrea sp.1,
, Lam  (2006)
16S rRNA -

b b
(Saccostrea cucullata superspecies)

(Saccostrea mordax superspecies),

non-mordax lineage F ,

> B E

, (S. malabonensis),
3E—F

6—22  Saccostrea sp. LI-13(KU947207)

> >

Saccostrea non-mordax lineage B
, 6—22 ,
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, , , 3G—H (2005)
) 2.3
, , MEGA v.7.0.26
5 Kimura 2-parameter
, 6—22 3

Crassostrea sikamea

Crassostrea angulata

0.99/0.9 | Hap2
11 |1 Ostrea sp. STH JQ027291 Ostrea sp. 1

Hap1

o - ge B
Saccostrea non-mordax lineage F
Stri Outgroup
)
K2P  0.050

4 col (ML)

Fig.4 The maximum likelihood tree (ML) based on COI gene
Bootstrap value/ Posterior probabilities, -- Bootstrap value  Posterior probabilities 0.5
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Tab.3 Mean sequences divergence of COI gene among oyster species
1 2 3 4 5
1. Ostrea sp.1
2. Saccostrea malabonensis 0.288
3. Saccostrea echinata 0.256 0.176
4. Crassostrea gigas angulata 0.285 0.304 0.297
5. Crassostrea sikamea 0.309 0.321 0.280 0.100
6. Striostrea prismatica 0.294 0.319 0.283 0.319 0.309
3 s 10.0%—
32.1%, 3.2 (Ostrea)
10.0%, 17.6%
, (0. denselamellosa),
3 5 , , 30m ,
(Ostrea sp.l), (S. ( , 2008; ,
malabonensis) 2016) R R
27—32, ( ,
3
1956) ,
3.1 Crassostrea , (Ostrea
sp.1)
€))] C. sikamea 3.3
(2010) PCR (D) S. echinata
3 , “ ? (1956)
Wang  (2013) , Lam  (2006) -
, , Saccostrea
) non-mordax lineage B (Hoi Ha Wan)
) (Cape d’Aguilar) , lineage A
s (2014) ,
, lincage A B Huber(2010)
) lineage B
) lineage B ,
2) C. gigas angulata ,
) ) 2) S. malabonensis
(Lam et al, 2004) (2009) (1956) (2008)
, Saccostrea glomerata Lam  (2006)
Wang  (2010) - R
S. glomerata Anderson  (1994)
(C. gigas gigas) , rDNA ,
, ( ,2016) (S. commercialis) S.
glomerata ,
, Lam (2004) S. glomerata,

19  lineage F
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s s S. malabonensis S
, S. malabonensis ,
Lam (2006) - S. glomerata
, lineage F s >
Hamaguchi (2014) S. glomerata R
lineage F , S. malabonensis
Saccostrea malabonensis )
Sekino (2016) (Inaba et al, 2004)
S Saccostrea 4
malabonensis
, , lineage F Saccostrea , 5
malabonensis Li (2017) « 4,
s R 50.96%,
lineage F Saccostrea , 30.03%,
malabonensis (Ostrea sp.1) ,
lineage F(S. malabonensis) s ,
S. malabonensis ,
x4 EMNFLFRTWAFRHBHHMALETELERRNSH
Tab.4 Identification and the distribution of oysters on the east coast of Leizhou Peninsula
Crassostrea Crassostrea Ostrea Saccostrea Saccostrea
sikamea gigas angulata sp.1 echinata malabonensis
185 109 2 48 19
2 2
50 31 18 2 1
62 58 2 9
80 35 28 4 16
16 16 4
14 8 6 1
2 2
3 1 2 14
57 23 34
14 12
20 13 5 7 2
s , 2008.
, 112—113
, 2004. . , s , 2005.
: ,39—110 . ,29(2): 18—25, 31
, , , 2016. , , 2009.
. : , 104—105 . : , 65—66
R R , 2009. Anderson T J, Adlard R D, 1994. Nucleotide sequence of rDNA
, 28(3): 399—404 internal transcribed spacer supports synonymy of Saccostrea
, , , 2010. commercialis and S. glomerata. Journal of Molluscan
. , 34(8): 11—16 Studies, 60: 196—197
, , 1956. . , 8(1): Folmer O, Black M, Hoeh W et al, 1994. DNA primers for
65—93 amplification of mitochondrial cytochrome c¢ oxidase subunit
, 2014, . I from diverse metazoan invertebrate. Molecular Marine

,(13): 157—158 Biology and Biotechnology, 3(5): 294—299
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CLASSIFICATION AND DISTRIBUTION OF OYSTERS IN EASTERN COAST OF
LEIZHOU PENINSULA, CHINA

CUI Zong-Mei"?, HUANG Jin-Wei’>, WANG Hai-Yan', HU Li-Sha"?, LIU Yu-Meng"?

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Tianjin Normal University, Tianjin 300387, China)

Abstract
Leizhou Peninsula, Guangdong, China. A total of 363 oysters were collected from 11 sites. All the oysters were identified

We used multiplex species-specific PCR and DNA barcoding to identified oysters in the eastern coast of

by multiplex species-specific PCR and 114 oysters were identified in mitochondrial COI gene-based analysis. At least five
oyster species were recognized. Two Crassostrea species were dominated and widely distributed: C. sikamea (185 samples)
and C. gigas angulata (109 samples); two Saccostrea species: S. echinata (48 samples) and S. malabonensis (19 samples),
limited in certain places, and 2 samples belonged to genus Ostrea sp.1.

Leizhou Peninsula; Ostreidae;

Key words multiplex species-specific PCR; COI



