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Genetic characteristics of five Hyriopsis cumingii wild populations based on mitochondrial
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Exploration and Utilization of Aquatic Genetic Resources Shanghai Ocean University Minisiry of
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Abstract Hyriopsis cumingii is a major commercially important mussel for freshwater pearl cul-
ture in China. In this study direct sequencing of mitochondrial DNA  mt DNA 16S rRNA gene
region 473 bp was used to investigate the genetic variability of H. cumingii populations from
five lakes in China. For the test individuals no nucleotide position had gaps or insertions of base
pairs and 32 positions were variable in all the sequences with 473 base pairs. Different H. cum-
ingii populations were indicated by different positions of genetic sequence which could be used
as the genetic markers to identify the populations and in specific positions 222 C—G and
325 A—G for Poyang Lake population positions 233 A—G  for Taihu Lake population posi-
tions 40 A—G 138 A>T and 294 C—T for Chaohu Lake population and position 241
A—C for Hongze Lake population. A total of 7 haplotypes were identified in the five popula-
tions of which 3 unique haplotypes Hapl Hap2 and Hap4 were to Poyang Lake popula-
tion. The level of genetic diversity was found higher in Poyang Lake population than in the other
populations. Mitochondrial DNA data showed that Poyang Lake population was richer in genetic
resources and had higher potentiality in breeding.
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1.1
2000 11 2 —2002 2 16
4 C 1

1
Tab.1 Sampling information of Hyriopsis cumingii

2001.12.20 -29

PY 180

TH 120 2002.02.12 -16
DT 130 2002.01.12 -19
CH 110 2002.01.23 -28
HZ 112 2001.11.02 -06

1.2
1.2.1 DNA
100 mg
DNA SDS/ K -
-20 C
1.2.2 PCR
16S rRNA

D16SAR 5’ -CGCCTGTTTAHYAAAAACAT-3’
D16SBR 5’ -CCGGTCTGAA CT CAGMTCAYGT-3’

Kessing et al. 1989  PCR 25 L
100 ng DNA 0.2 mmol- L~" dNTPs 1.0 mol
- L™ 4.0 mmol- L' MgCl, 1 U Taq PCR
94 C 5 min 94 C
50 s 50 °C 1 min 72 C 1 min 30
72 C 5 min PCR 1.5%
PCR
1.3
BLAST GenBank
Clustal W
Thompson et al. 1994
DNASP 4.0
h P, MEGA
3.1 Kumar et al. 2004
Kimura
Nei 1978
Lamprotula fibrosa
NJ
Arlequin 3.0
F, AMOVA Schneider et al. 2000
2
2.1 16S rRNA
5 DNA
500 bp BLAST
16S rRNA
Clustal W 473 bp
MEG 3.1 5 16S rRNA
2 5
A=33.70% T =

22.62% C=20.97% G=20.97% A+T
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2 16S rRNA 16S rRNA % 2.3
Tal?. 2 (%omPosmons of 16S rRNA gene fragments of Hyri- DNASP 4.0 5
opsis cumingii
T C A G A+T 4
PY 11 22.61 22.75 33.55 21.09 56.16
TH 10 22.52  22.83 33.87 20.78 56.39
DT 8 22.53 22.59  33.65 21.23 56. 18 0.001 ~0. 021
cH 9 22,61 22.68 33.56 21.15 56.17 0.536 ~ 0. 764
HZ 8 22.85 22.72  33.85 20.58  56.70
9.2 22,62 22.71 33.70  20.97  56.32 0.536 0.764
5
56.16% ~56.78% GC
16S rRNA 12S rRNA COI
DNA Nguyen et
al. 2006 Arlequin 3.0 5
2.2 5 16S rRNA F, 5 AMOVA
MEG 3.1 4
46 7 GenBank
EF187752-EF187758 2.4 16S tRNA
3 7 Hap5
8 MEGA 3.1
Hap5 .
Kimuar
41.30%
8 6
Hap6
NJ MP 1
Hap3
3 Hapl Hap2 8
Hap4 9.1% 7
46 30 0.133 ~0. 152 0. 141
2 2 5
222 C>G 325 3 7
A—G 7233 A—G 0.007 ~0.053 0.031
40 A—G 138 A>T 294 C—T 2 123 4
241 A—C 2 4
3 16S rRNA
Tab.3 Variable nucleotide positions in part of the 16S rRNA region of 7 haplotypes
!11t+r11r11r11r1r111111222222222222333
34333444567 7799991233445¢67899 112 PY TH DT CH HZ
0001824573 025012492380101054718S5
hapl C C A TAACTTGAAGGACCCCCAGATAAAAATGA 0091
hap2 A G T A A . GAGTTAGA T G A G C G C A 0.091
hap3 A G T A . ACGAGTTAGA . T . G AG. C. GC . A 0.273 0.500
hapd T . C ¢T. AC. TACGC. G G GCCGTCT T C G 0.091
hap5 A . C C AAAATGAA A A A C A G G G C . A A 0.454 0.500 0.500 0.625
happ . A . ATTA . ACGGAA . GAT . G C A G G C CACT 0.444 0.375
hap7 A G T A . A . GAGTTAGACTTA A C. GCC. AA 0.500 0.556
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Tab.4 Genetic diversity of different populations Hyriopsis >
cumingii DNA 16S rRNA /
32
PY 11 0.021 5 0. 764
DT 8 0.001 2 0.571 -G 40 A—G 138 A—-T
CH 9 0. 004 2 0. 556 204 C—T 241 A—C
HZ 8 0.001 2 0.536
5
Tab.5 Population divergence between samples based on
16S rRNA sequence data for Hyriopsis cumingii .
Kimura 7
PY TH DT CH 0. 007 ~0. 053
TH 0,036 0. 031 mitDNA 16S rRNA
DT 0.135* 0.243 * Lan Morton 2001
CH 0.317* 0.417* 0.270* 6
HZ 0.077 0. 205 -0.107 0.333 16S rRNA
* P<0.05
Saccostrea cucullata
6 16S rRNA 0.036 5
Tab.6 Genetic distance among different haplotypes of 16S ’
rRNA gene sequence 0. 005 7
1 2 3 4 5 6 7 16S rRNA 0.0016 ~0. 0049
2 0.013 2008 COl  ITS-1
3 0.016 0.013
4 0.020 0.016 0.007
5 0.053 0.048 0.041 0.043
6 0.053 0.048 0.041 0.041 0.007 2008
7 0.045 0.043 0.032 0.034 0.016 0.013 2008
8 0.152 0.149 0.136 0.139 0.141 0.141 0.133
1
2
3
4
— 7
L
6
8
—
0.01 ISSR
1 2007 Li et al. 2009a 2009b
Fig.1 Neighbor-joining phylogram showing the relation-

ship between 16S rRNA haplotypes

16S rRNA
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. 2006.

33 6 243-246.
. 2008.
mtDNA CO1
32 5 200-203.
. 2009.
33 4 604-609.
. 1979.

. 2008. 2
15 88-92.
. 2008.
16
6  952-958.
. 2007.
SSR . 31
2 152-158.
. 2008.
ITS-1 . 20 2 208-
214.

. 2008.
32 2
296-302.
. 2008. Rap-
DNA 16S rRNA
39 3 257-262.
. 2008.

ana venosa

27 3 401-407.
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