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ﬁe%@%*ﬁﬂv COI #0 16S rRNA EE R 3 NHhIBEE (KR E K
iR BIRE Z

W AN A, BEE, AmE, X R, et g v #EN

(1. , , 266071; 2.
, 201306)

WE: RAARII ML TS, TT7XE. LA DB 3 AWREBIKE AL R (Potamocorbula
amurensis)COI #= 16S tRNA 5 5| #4743 . 5 o047, 132 30 4 658bp #9 COI A B oA 71 4= 27 4
450 bp 49 16S tRNA AR 3557, H % COI A 16S rRNA £ B #5457 T. C. A. G A A+T 8973
AR H 45.4%F 32.0%. 13.5%F= 13.3%. 20.7%F= 29.3%. 20.4%F= 25.3%. 66.1%F= 61.3%, AT 4~
5 F GC 4%, X5 1K 3h 4 131449 COI A= 16S rRNA #9 9L 4 RARVE . COI A= 16S rRNA £
FAEME T 24 NEER, BABHFRE S5 9 NEEE . 19 AMFR S AMaE. AMOVA 4
&, 3 ANBERIE COI A= 16S tRNA 49 A A EE A SR B A A Fy = 0.0090(P<0.001)F= Fy =
0.0674(P<0.001), Bf#k A EAE 45 10E K FTAARE . BANAGERSESE S, A NI EHhEsTH
A, 3 A SRIRBRAR GG B RIT AT B R A — ANk BE, A VAR AL BRAR 0 MR R — AL

KHEIR: B AT (Potamocorbula amurensis); &F¥i#k; 16S rRNA; COI; #/fE41b
hESHES: S917.4; Q786 XEkERIZAD: A X EHS: 1000-3096(2015)01-0039-07
doi: 10.11759/hykx20130603002

(Potamocorbula amurensis),

, (Mollusca) (Lamell- Al v
| | . 1 MHE7T®

ibranchia) (Myoida) (Corbulidae)
(potamocorbula), , 1.1 SBAH
o ’ 3 (2012
4 ), (2012 5 ), (2012 7 ),
’ -80°C , 10
1.2 A FE 4 DNA &K
DNA , 14~17 kb, - - DNA
[3-4] 20 mg , 400 pL
, TEN (50 mmol/L Tris-HCI, pH 9.0;
(5] DNA 100 mmol/L EDTA 200 mmol/LNaCl), ,
40 uL. SDS(10%) 8 uL K(10g/L), 56°C
[6-7] ) - ) B
3 :2014-01-11; :2014-05-06
Col 16S rRNA (2013FY1iO700)
(1987-),
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DNA
20 ng/uL
1.3 PCR ¥ 3 5 @& x40
COl AR: 5'-GGTCAACA

AATCATAAAGATATTGG-3" BR: 5-TAAACTTCA
GGGTGACCAAAAAATCA-3’, 16S rRNA
16S AR: 5'-CGCCTGTTTATCAA

AAACAT-3', 16S BR: 5'-CCGGTCTGAACTCAGAT
CACG-3’

MegAlign MegAlign
DnaSp5.0
(H) (K)

(P)) MEGAS.0
Kimura2-paramter
., NJ )
1000
(Boot-Strap value)

2 EREHM

PCR Eppendorf , 30uL
, 3uL PCR 10xbuffer (Mg>'plus), 2.1 #£k¥i4k COI #= 16S rRNA A H k B 5
4uL ANTP (2 mmol/L), 10pumol/L 2 uL, 0.5 uL %) 57\#)1'
Taq (5 U/uL), 2uL DNA(20 ng/pL), clustal W ,
PCR :COIL: 94°C 3min 94°C
405,55C  40s,72C 1 min, 35 BLAST 658 bp col
72°C 10 min 16S: 94°C 3 min 94C 450bp 168 MEGA
40s,44°C 40s,72°C 1 min, 35 (1,3
72°C 10 min , PCR . col T C A G ALT
(1XTAE, 5V/cm o o o o .
) (UVP, Biolmaging Systems) 45.4% 13.5% 20.7% 20.4% 66.1%, 16S
T C A G A+T
32.0% 13.3% 29.3% 253% 61.3%,A+T
1.4 NpFef L2 G+C DNA
PCR s
F1 BEIIAER COI 16S EFE F R HYHEELH M
Tab.1 The base compositions of COI and 16S gene fragments among three populations of P. amurensis
PJ DL RZ
T 45.3/32.0 45.4/32.0 45.4/32.0 45.4/32.0
C 13.7/13.3 13.4/13.3 13.5/13.3 13.5/13.3
A 20.7/29.3 20.7/29.3 20.7/29.3 20.7/29.3
G 20.4/25.3 20.5/25.3 20.4/25.3 20.4/25.3
A+T 66.0/61.3 66.1/61.3 66.1/61.3 66.1/61.3
COI s 16S
3 30 3 27 16S rRNA
COI R 43 , 46 R 19 , 19
, 26 , 20 , 17 , 2
6 I ,3 1, | . /
/ R=5.94 R=1.61
6.2690, 1.5440,
0.0096, 24 , 0.0034 4 s 2
1 , 2 1 , 1
, , 1 , 1
3 2 , 3 3
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®2 COIEFRBREARRFIRERMA
Tab. 2 Variable nucleotide positions in part of the COI region of 24 haplotypes, and number of individuals of each
haplotype found in each locality

1112222333 3344444444 4444555555 566666

11577 4770478012 4512233445 6789033369 912345 EENBAN
1234901017 7060531270 7305814032 1354001960919848 DL PJ RZ

ORS00
Hap-2 T.. G....... .. CG... ... 1 0 0 KJ522930
Hap-3 TT.. .Goooooeen s 1 0 0 KJ522931
Hap-4 .. C..en. T.. G.coov ... TG.. .G.G.. 1 0 0 KJ522932
Hap-5 LT T.. .G....... e, A.. 1 0 0 KJ522933
Hap-6 e T.. .G...... A, 1 0 0 KJ522934
Hap-7 T..T.CG..cco. coeeeeeees e 1 0 0 KJ522935
Hap-8 ——— C.... A..T.. G...C. ....TG. ...... 1 0 1 KJ522936
Hap-9 T.. .GA....... ........ A. ... 1 0 0 KJ522937
Hap-10 ... AT, G, 1 0 0 KJ522938
Hap-11 . C.... AG.T.. .G....C. ... TG. ...... 0 2 1 KJ522939
Hap-12 CT. oo Coeee el 0 1 0 KJ522940
Hap-13 . C..eee. T.. .G..ooo .. TG.. ...... 0 1 0 KJ522941
Hap-14 T.G .Gt el A. ... 0 2 0 KJ522942
Hap-15 LTCo T...G....... ...... TG.. ...... 0 1 0 KJ522943
Hap-16 .C.C.C....AG.T. G...C. ... .7TG.... 0 1 0 KJ522944
Hap-17 ... C..A.T. . GA.C. ... TG.. ...... 0 1 1 KJ522945
Hap-18 --C..TCC.. ....... T...G.oov . TG.. ...... 0 1 0 KJ522946
Hap-19 A.TCT.. ... j D C..T.... ... T 0 0 1 KJ522947
Hap-20 ... CATA...TA. G.T.......C.... ...... 0 0 2 KJ522948
Hap-21 T ..Cooeeer e el 0 0 1 KJ522949
Hap-22 T.. .G...A.. ... (€ TUT— 0 0 1 KJ522950
Hap-23 T...G..C...covvreen ... G. 0 0 1 KJ522951
Hap-24 ... AT, G e CcC...- 0 0 1 KJ522952

x3 1SEFRBFEEAFRFIRERMR
Tab.3 Variable nucleotide positions in part of the 16S rRNA region of 4 haplotypes, and number of individuals of each
haplotype found in each locality

11233 333344444

1468956702 236922444 GENBANK

4618649880106809389 DL PJ RZ
Hap-1 GATAAAGGTAGGGAGTCCG 10 5 7 KJ522925
Hap-2 C.......... 2 0 KJ522926
Hap-3 L G.... 2 0 KJ522927
Hap-4 TGGGGTAT . T AAT . AAATA 0 1 KJ522928

22 E AT R S A A (H;) 0.9840  0.3360 col
DNAsp5.0 , 0.0121, 1.0000,
4 3 COI 168 0.0070,
(P) 0.0096  0.0034, 0.9780 16S
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R4 BRTMIES COIF 168 BEL RS HLE
Tab.4 Summary of genetic diversity of different P. amurensis populations

DL PJ RZ
H 10/1 8/3 9/2 24/4
Hd 1.0000/0.0000 0.9780/0.6670 0.9780/0.6430 0.9840/0.3360
S 21/0 17/2 26/37 43/19
K 4.6670/0.0000 6.0440/0.7780 7.8890/1.0143 6.2690/1.5440
Pi 0.0070/0.0000 0.0093/0.0017 0.0121/0.0208 0.0096/0.0034
COlI s 16S
, F6 BRITWMEREAETHEEERD)
Tab. 6 Average pairwise distances matrix between pop-
0.0208, . .
ulations of P. amurensis (D)
0.6670, 0.0000 DL Pl RZ
> DL ok k 0.0010 0.0040
COI (K) 5.7100~7.1900, PJ 0.0080 ok 0.0060
5.7100 ; RZ 0.0100 0.0110 ok
« 95 16S col, 16S
& ’ R7 HER N, FIBRESLRER(F
> Tab.7 Gene flow (V,) and genetic fixations index (Fy)
(D) , between and within three populations of P.
amurensis
’ DL PJ RZ
6 3 ’ DL Rl 0.0003/0.0000 0.1345/0.1246
( ) ’ PJ  0.1341/0.1250 ok 0.0609/0.0222
3 RZ  0.0004/0.0000 0.0604/0.0216 oAk E
P : Fy, N, COlI
s 16S
(Nm) (Fsts 7),
3 AMOVA ,
8 : (Fe)  0.0090
’ 0.0674(P<0.0010, P=0.0000)
®5 BATWESRBKETHEERERHRWEK 0.90%  6.74%,
Tab. 5 Average nucleotide differences between populat- ,
ions of P. amurensis (K)
DL PJ RZ
16S r RNA COI
DL EREE 0.4440 2.1250 NI ! 5
PJ 5.7100 Ak 2.5690 ( )
RZ 6.2800 7.2900 HoH Ak ’
Col, 16S

*8 BRILVEWRHABEEERNYTFAENH

Tab.8 Analysis of molecular variance (AMOVA) among populations of P. amurensis
af

2/3 1.0670/0.7040

0.0044Y%/0.0115"2 0.9000/6.7400

99.1000/93.260

0.4889V°0.1594"° 0

27/23 13.2000/3.6670

29/26 14.2670/4.3700 0.493330
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Fig.1 NIJ phylogenelic tree based on COI of three popu-
lations of P. amurensis
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Fig.2 NJ phylogenelic tree based on 16S of three popul-
ations of P. amurensis
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16S rRNA Col [8-10]
3 COl
43 ,
0.0096, 16S rRNA 19 ’
0.0034,
16S rRNA Col
16SrRNA COI (1 [12-14]
[15] [16]
> COI 16S rRNA

COI  16S rRNA

, 658 bp 450 bp
,A+T 66.1% 61.3%, G+C ,
[17] [18] AT GC
COI 30
46 24 ,
0.9840, (17 16S
rRNA 27 19 , 4
, 0.3360, [19]
0.633520.0500 COI
.3
16S rRNA
, 3 ;
2 , 1
, COI
0.0120,
0.0087!"7, 0.005712%, 0.0017
0 16S rRNA
0.0208,
0.0017, 0, 0.0188!'"
0.002721 0.00340"%), 7,
Fy
, Fy 0.0000~0.0500, ,
0.25 5
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The genetic diversity of three populations of Potamocorbula
amurensis based on mitochondrial COI and 16S rRNA gene

SUN Chao" 2, LIU Zhi-hong', YANG Ai-guo’, ZHOU Li-qing’, WU Biao',
YAN Jia-kun®?, HOU Ya" ?, DONG Chun-guang”?

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. College of
Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Received: Jan., 11, 2014
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Abstract: Mitochondrial COI and 16S rRNA gene fragments of three wild populations Potamocorbula amurensis
were amplified with universal primers; the PCR products were sequenced, and 658 bp and 450 bp nucleotide se-
quences were obtained. The T, C, A, G and A+T contents in the fragment (COI/16S rRNA) were 45.4%/32.0%,
13.5%/13.3%, 20.7%/29.3%, 20.4%/25.3%, and 66.1%/61.3%, respectively. The AT content was higher than the GC
content. The phenomenon was similar to the results of other mollusca. 24 haplotypes and 43 polymorphisms were
defined among COI from three populations. Nine (9) haplotypes and 19 polymorphisms were defined among 16S
rRNA from three populations. The fixation indices (Fy) analyzed by AMOVA were totaled to ,=0.0.0090 (P<0.001) and
Fq=0.0674 (P<0.001), showing that the genetic fixation intra-populations was larger than inter-populations. It
indicated that significant genetic fixation existed among the three populations. The Neighbor-joining (NJ) phy-
logenetic trees were made from the three populations of P. amurensis, showing that the three populations might have

originated from one clade, while a small number of individuals may be mixed in otherclades.
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