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IBDWS IBD ( isolation—
! by-distance) ( http: //phage. sdsu. edu/~ jensen/)
1.1 DNA Bonferroni correction
9 o
( 1) 48 o ’
-80 °C ° Tab.1 Sampling sites of populations of R. venos. a
DNA / population code sampling sites
0.1¢g Qingdao QD 36°08°58"N—120°1408"E
400 wL (6 mol/L 10 mmol/L Tris - HCI Yantai YT 37°36746"N—121°14'56"E
125 mmol/L NaCl 1% SDS 10 mmol/L EDTA e i;‘ﬁﬁz:zzzfi
pH 7.5) K 10 uL(20 mg/mL) 37 C Dongying DY 38°0137'N—118°3725E
o : : (V:V:V = Rizhao RZ 35°21°57"N—119°34°13"E
25:24: 1) 3. Dandong DD 40°0020"N—124°2021"E
e 2 i
2 70%
2 TE 0
DNA ~20 C 2
100 ng/pL. 2.1
1.2 9
Sun 7 59 137 ( 2).
? 3 ~24 2.8 ~
{RvOS0 Rv040 RvO13 RvOI2 Rv009 Rv004 54 5. g
Rv019 Rv029  Rv015. PCR 10 (P =0.959) 7
wL  0.25 U Taq DNA 2.0 mM MgCl, — (9.5) 7S(9.5) QD(9.3) LY(9.2) DY
1 x PCR Buffer 0.2 mM dNTP 1 pM (9.1) QHD(9.0) YT(8.9) DD(8.8) DL
100 ng DNA. PCR 194 C (8.6) .
3 min 35 194°C 45 Bonferromi
45 s 72 C 45 s 72 C 5 min., .9
PCR 6% i (H,)
o 10 bp DNA ladder (H,)
Marker (P >0.05) 0. 498 ~0. 626
o 0.705 ~0.777 H,
L3 (0. 705) H, (0.777) .
MICROSATELLITE ANALYSER Bonferroni HWE 9
(MSA) (N) 9 32 _
(Hy) (H,) (Do) ™ o HWE (P <0.01/9) .
(AR) FSTAT (‘http: // 2.2
www. unil. ch/izea/softwares/fstat. html) . Fy
GENEPOP - ( HWE) 0.0122~0.093 6 Fy
( linkage  (P>0.01)( 3).9 D
disequilibria) " . MICRO-CHECKER  (.212 ~0.349. IBD
2.2.3 0
ARLEQUIN 3.0 (Fg) ™ o (P >0.05) ( 1.
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2 9
Tab.2 The genetic diversity of nine populations of R. venosa
locus OD(48)  YT(48)  LY(48) DL(48) DY(48)  RZ(48)  DD(48)  7S(48) QHD( 48)
N 17 15 19 15 17 16 15 19 18
Hg 0.756 0.739 0. 591 0. 667 0.725 0.429 0. 681 0. 650 0. 500
Rv004 H, 0.911 0. 905 0.901 0. 906 0.910 0. 903 0. 892 0.880 0.919
P 0. 008 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
An 15.3 13.6 15.4 13.8 15.5 14.1 13.7 16.7 16.8
N 5 5 5 5 6 5 5 5 6
Hg 0.548 0.745 0.708 0. 702 0. 804 0. 625 0.587 0.762 0.727
Rv009 Hy 0.705 0.727 0. 682 0. 701 0.705 0.707 0.708 0. 692 0. 704
P 0. 003 0.987 0. 657 0.221 0.422 0.226 0. 157 0.154 0.181
A 4.8 4.9 4.6 4.8 5.4 4.9 4.9 4.8 5.2
N 20 18 17 18 19 18 18 24 18
H, 0.795 0. 667 0. 675 0. 805 0. 674 0.780 0. 909 0. 905 0.730
Rv012 Hy 0.944 0.859 0.889 0.898 0. 865 0.921 0.915 0.944 0. 890
P 0. 003 0. 000 0. 003 0. 144 0. 000 0. 000 0. 406 0.269 0. 002
Ay 19.0 15.7 15.8 15.1 15.6 16.8 16. 1 20.5 16.4
N 3 3 4 4 4 5 3 4 4
H, 0. 061 0.281 0. 140 0.348 0.231 0. 364 0.478 0.227 0.435
RvO13 H 0.117 0.408 0.548 0. 402 0.256 0.553 0. 424 0.396 0. 604
P 0. 092 0.036 0. 000 0.177 0.559 0. 005 0. 070 0. 001 0.023
Ay 2.8 3.0 3.6 4.0 3.7 4.5 3.0 3.8 3.6
N 8 8 9 6 6 8 7 6 9
H, 0. 265 0.293 0.242 0.429 0.382 0.229 0. 200 0.323 0. 206
RvO15 H, 0.843 0.784 0.707 0.744 0.765 0.828 0.771 0.797 0.763
P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Ay 8.0 7.5 8.6 6.0 6.0 7.9 6.9 6.0 8.7
N 17 18 18 18 19 19 18 17 18
Hg 0. 649 0.575 0.610 0. 600 0. 800 0.722 0.581 0.595 0.432
Rv019 Hy 0.937 0.939 0.941 0.919 0.941 0. 946 0.933 0.936 0.941
P 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
A 16.3 16.5 17.2 16.3 17.9 18.0 16. 4 16.3 17.2
7 8 7 7 7 7 7 6 6
H, 0.595 0. 675 0. 628 0.739 0.727 0.619 0.723 0.634 0. 600
Rv029 Hy 0. 696 0.706 0. 655 0.741 0.728 0.762 0. 760 0.674 0.675
P 0. 080 0.771 0.249 0. 266 0.211 0. 084 0.176 0.799 0. 084
Ay 6.9 7.7 6.9 6.8 7.0 6.9 6.9 5.6 5.7
4 4 5 3 4 4 5 5 3
H, 0.442 0.341 0.421 0.341 0.463 0. 424 0. 444 0. 500 0. 406
Rv040 H 0.610 0.563 0. 565 0.528 0. 684 0. 669 0. 504 0.592 0.534
P 0.034 0. 005 0.077 0.010 0. 000 0. 004 0. 180 0.038 0.253
Ay 4.0 3.9 4.7 3.0 4.0 4.0 5.0 4.8 3.0
N 7 8 6 8 8 9 7 7 5
H, 0.512 0.522 0. 500 0.511 0.826 0.788 0.478 0.550 0.441
Rv050 H, 0. 585 0.712 0. 565 0.617 0. 652 0.705 0.529 0.512 0. 494
P 0.394 0. 002 0. 465 0.190 0.010 0.760 0.258 0.950 0.387
Ag 6.8 7.0 5.8 7.3 6.6 8.5 6.0 6.6 4.8
N 9.8 9.7 10.0 9.3 10.0 10. 1 9.4 10.3 9.7
Hg 0.513 0.538 0.502 0.571 0. 626 0.553 0. 565 0.572 0. 498
average g, 0.705 0.734 0.717 0.717 0.723 0.777 0.715 0.714 0.725
Ay 9.3 8.9 9.2 8.6 9.1 9.5 8.8 9.5 9.0
HWE (P <0.01/9 Bonferroni )

Notes: bold type indicates significant deviations from Hardy-Weinberg equilibrium ( P <0.01/9 Bonferroni-corrected value)
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Tab.3 Pairwise F,; averaged over nine loci for the nine R. venosa populations and geneic
distances between the nine populations ( above diagonal D.; below diagonal Fg;)
QD YT LY DL DY RZ DD 78 HB
QD 0 0. 255 0.239 0.242 0.229 0.272 0.212 0.276 0. 258
YT 0. 0298 0 0.276 0.222 0.277 0.234 0. 240 0.324 0.314
LY 0.0510 0. 0630 0 0.278 0.273 0.281 0. 236 0.292 0. 294
DL 0.0323 0. 0029 0.0735 0 0.270 0.245 0.235 0.315 0.287
DY 0. 0407 0. 0482 0. 0793 0.00618 0 0.313 0. 250 0.227 0.314
RZ 0.0727 0. 0346 0. 0656 0. 0420 0. 0834 0 0.251 0. 349 0. 285
DD 0. 0058 0.0292 0. 0409 0. 0281 0. 0454 0. 0470 0 0.289 0.274
YA 0. 0543 0.0755 0. 0704 0. 0853 0.0122 0. 0936 0. 0610 0 0.332
HB 0. 0297 0. 0528 0. 0486 0.0510 0. 0670 0. 0415 0.0183 0. 0845 0
0.40 °
y=1.213E-4x+0.213 6
2—
038 R*=0.087 5
o DNA
[ARe¥S ey v.ou
O ‘ L A) AY
= 034 B2 9
O |
< = 032 9
S}
8.6 ~9.5
0.705 ~0.777
( 1.65 ~2.13
0.086 ~0. 149) * .
9

(y=1.213E -4x +0.213 6
R*=0.087 5 P=0.143 8)

Fig.1 Correlation between geographical distance

and genetic distance in R. venosa by IBD analysis
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Genetic diversity and population structure of Rapana venosa
along the coast of China

YANG Zhipeng YU Hong" YU Ruihai KONG Lingfeng LI Qi
( The Key Laboratory of Mariculture Ministry of Education Ocean University of China Qingdao 266003 China)

Abstract: In the past decades the natural resources of Rapana venosa in China have obviously declined
because of over-exploitation and habitat destruction. It is very necessary to survey genetic diversity and
population structure of R. venosa along the coast of China for the formulation of management policies and the
protection of R. venosa resources. In the study nine polymorphic microsatellite markers were used to evaluate
the level of genetic diversity of nine wild R. venosa populations along the coast of China and estimate the
degree of genetic differentiation among these populations. The analysis of genetic diversity showed that the
mean allelic richness ranged from 8.6 to 9.5 and the expected heterozygosity ( H;) ranged from 0. 705 to
0.777. The analysis of genetic differentiation showed that the Fy values ranged from 0. 012 2 to 0. 093 6 and
D .values ranged from 0. 212 to 0. 349. It is suggested that the R. venosa possessed high genetic diversity and
no clear differentiation was detected between the nine populations.

Key words: Rapana venosa; microsatellite; genetic diversity; genetic differentiation
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