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FEAH LRI R 909 AN 74 FhEAAEAL, B
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R, BHREZHEMEIE R EE0.717),
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PER R i 5, SRR 28R AL. N 5 A
& 75 AR 28S JFF) I ] 27 A~ 200
18 P e fr iy, Horp, PARERY 8 A7 26 ANAMA, 43R
KB OB 74, sEE)FHE 5 A, ERE)FHAL 2
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Tab.l Primer sequences of CO I, 128, 18S, and 28S
L[ Gene 5|¥)F%1 Primer sequence 5| i 4k Reference
F: ATYGGNGGNTTYGGNAAYTG
Col R: ATNGCRAANACNGCNCCYAT Matsumoto, 2003
128 12S-SR-J14197: FGTACAYCTACTATGTTACGACTT Simon et al. 1994
12S-SR-N14745: GTGCCAGCAGYYGCGGTTANAC 0 ’
1F: TACCTGGTTGATCCTGCCAGTAG .. )
18S SR CTTGGCAAATGCTTTCGC Giribet et al, 1996; Okusu et al, 2003
288 3311F: GGGACTACCCCCTGAATTTAAGCAT Giribet et al, 1996: Okusu et al, 2003

4434R: CCAGCTATCCTGAGGGAAACTTCG

®2 BHAREZME COI 12SERERS F 5 AIHE AR
Tab.2 Base compositions of partial sequences of CO I and 128 gene of five populations of S. broughtii

\ . CO 1 12S

BEIR Population

T(%) C(%) A(%) G(%) A+T(%) T(%) C(%) A(%) G(%) A+T(%)
ez 39.3 14.6 23.8 22.3 63.1 26.4 28.0 27.0 18.4 53.4
K C 39.2 14.6 24.0 22.2 63.2 26.3 26.9 28.0 18.8 54.3
R R 39.7 14.1 23.7 22.5 63.4 27.1 25.0 28.7 19.2 55.8
EEP 36.9 15.5 24.2 22.3 63.5 26.8 25.0 28.4 19.8 55.2
@iE H 37.0 15.6 26.4 21.2 63.4 26.6 26.7 26.8 19.8 53.4
EH{E Average 38.3 15.0 25.0 21.8 63.3 26.5 26.3 27.8 19.2 54.3

%3 RHAREBK 18SF0 28S EE R4 S MG E A R
Tab.3 Base compositions of partial sequences of 18S and 28S gene of five populations of S. brouhtonii

FEIR Population 185 285

T(%) C(%) A(%) G(%) A+T(%) T(%) C(%) A(%) G(%) A+T(%)
ez 26.9 21.2 26.4 25.5 533 21.7 28.3 21.4 38.7 43.1
K& C 27.0 20.9 26.3 25.9 53.3 21.8 28.0 21.3 28.9 43.1
R R 26.9 21.2 26.3 25.6 53.2 21.4 28.4 21.5 32.0 42.9
R P 27.0 20.9 26.3 25.8 53.3 21.8 28.6 21.2 28.4 43.0
HiE H 26.9 21.0 26.3 25.8 52.9 21.5 26.0 21.2 31.3 42.7
FH1E Average 26.9 21.0 26.3 25.7 53.2 21.6 27.8 21.3 29.2 42.9
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1 MEGA 5.0 A5 5 AR YRR (A i
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12S Zpiras L oR, BERNEE R R 2 /N FREK
(ST o S = WS A e R 2 NS S W R R = N OB £
B, Hep, 12S R, i E A S A 4 S

RE AL I B At . 18S JFAI Mg R s, 54
FEORIA A AL BE B AR /N, BRI 2 T
FEOR IR ALHE 2 . o IR S oA 4 AN TR ) A ast
L HE B FAT B K 8 28S P8, B IA] (1Y) 35 4% 1
YRR, T T TR R R SIE TR AR [ 1) 5 4% 1 8 izt - CO
[ NT RGEUEAR LR 1, R R R A 8 4% 1
A 4 DMRERER, (HERZSH Won, 8 E BRI
BeA Y L — 32,

x4 BEHAREEMKE COI. 12S. 18S# 28S £ E H B ik S Mg
Tab.4 The genetic diversity indices of partial CO I , 128, 188S, and 28S in different population of S. broughonii

RN B BEME

HARE s pmmp f spppmgpppye  So0in S VHBHIESIK BHREFFEREP

fragment POPUlation MRS Haplotypes  Ha Diversity | "OVEOPIe  AVETRE FREearide - Rucleotte dhversity

Ccol JKEmg T 15 12 1.000 36 16.758 0.019
K C 15 15 1.000 47 16.571 0.017

HER P 15 9 0.096 45 18.836 0.021

A R 15 12 0.097 472 125.703 0.197

BE H 15 15 1.000 505 133.057 0.155

128 JBeEE I 15 13 0.989 232 94.384 0.242
K& cC 15 8 0.769 311 116.080 0.287

¥ P 15 8 0.769 277 60.800 0.150

M R 15 14 0.990 322 125.700 0.353

i E H 15 10 0.857 388 176.120 0.426

188 WiRg T 15 13 0.971 488 69.724 0.080
K C 15 15 1.000 25 7.791 0.009

HEHK P 15 15 1.000 24 8.333 0.009

AL R 15 8 0.848 481 65.733 0.172

HEH 15 15 1.000 25 7.829 0.009

288 JBeEE J 15 13 0.981 540 272.571 0.318
K& cC 15 10 0.857 536 276.029 0.305

HEKP 15 14 0.990 589 269.924 0.334

R R 15 13 0.971 557 275.057 0.334

HiE H 15 10 0.943 461 116.038 0.150

®5 ETFCOIMI2SHFFIN 5 AR B KB BN EEEHEE

Tab.5 Genetic distances between and within five different populations of S. broughtonii

PN col 128
Populations  fgmg) K& C AR EKP  #HEH 0 KEIJ K&EC R 0 EXP W#WHEH
JKerE T 0.011 0.230
K& cC 0.001 0.002 0.335 0.260
S R 0.378 0.380 0.646 0.369 0.286 0.320
HEFRP 0.038 0.039 0.351 0.002 0.381 0.206 0.236 0.127
HE H 0.321 0.323 0.606 0.357 0.297 0.405 0.357 0.390 0.338 0.437

L& S 1B i g s N g g R R p e N g 3 S S N

Note: The numbers in bold indicated the intragroup genetic distances. Others were intergroup genetic distances. The same as

below
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Tab.6 Genetic distances between and within five different populations of S. broughtonii

LN 188 28S
Populations  JKF§ J K C AL R WP EEH JBerE I K& cC AL R EHP wE H
JBE T T 0.176 3.333
K C 0.089 0.001 3.062 3.166
A8 R 0.164 0.089 0.176 3.097 3.041 3.292
R P 0.088 0.001 0.089 0.001 3.229 3.168 3.210 3.549
i [E H 0.089 0.002 0.090 0.002 0.003 2.959 2.630 2.923 3.047 1.529
3 it M7 155 (2013) 9 25 3 — 2, R wh EREAS
J1E

31 S EEREES N
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2009), AWFFEH, FHT CO T Fl 12S F Py ik
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B R 2 R BERRZ . 5T 18S J¥ 4,
5 AR R I £ e 2R, EE 74 Fhon
5, BCRARFIR Z 5005 488 4, EIRT IR R
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RER, RSN S RE, SR FEE.
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B VLINAT =5 SRR E G 4 A M S A R R A
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BEATYI, SR EE R R, ITS X 91748 S At
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R, XS ABI SR —8
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P T R AR Pl 3 DR R A R B R B AR IR Y 22 7
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VAT o FEVRIA] 0 8t 15 00 s A, D R R AR 2 S G
FUA T LB I SR 2 00 R, 1AL AR DL /N 5
R ZIRSR (T B4, 2013), ABFFTH, Bl 5 BE
PRI B AL BE BS AE 0.001-3.229 22 Ju), #F A 5 H:
i 4 ASEEA B A BE B AR AR X 5 R4 (2012)

Hh R MAIE A4 R B A 22 B0

32 ETF COI. 12S. 18S #A 28S FF 5 4F4E i 1TEE
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DNA i 551143 Hr T AR o AG ) H el i 5 46 |
I TR SEAE SA5 5, F e e SR i e A
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T A TR B AR B I 7 45, 2012) 2otk CO T 3%
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PR(BRAUHESE, 2012; 5K H %, 2014), i Hrsie
FfR]FFP AL R S, RFIWTES O R INIET . 18S Al
288 FEPRHR I R AR SF Y, E AR R T R K
A= (Hwang et al, 1999), & Ur AR AR DL 384328 if
TR 22 1 51 22 —(Carapelli et al, 2000)., 530 {45
(2010)X%F 9 ASFEAAR A A TR DL A T AN IE SRR IE 25 55
ST RN R EE A LA, TERI A 43 23kl BRI 18S
rRNA S E I 9 MERIETT RE LB T, 5
PR E KR A BERR P RS KR, R Tas
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A RRIE S T R B R A
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FEREIAR 8 1 Z RS 6 - 18S A 28S P8l k& (5
BIHARTE LB, P RIRIAFTE 2R . HIL,
g E— A 4R AL SRR VA B VR, Rkt
FE AR SRR B LR P81, RBAS S 4 1fd b o BT )
Fh it HEAL FNgEeA% 2 REE

1) Feng YW. DNA barcoding and molecular phylogeny of the Pteriina and Arcoida. Doctoral Dissertation of Ocean University of
China, 2012, 96-101 [&#afk. BERVIEHMMH DNA JRIE 5 RGLEFAIISE. THEEERFA M LR A 2083, 2012,
96-101]
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Fig.1 Phylogenetic relationships among five groups of
S. broughtonii based on the partial sequences of CO I gene
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Genetic Diversity and Geographic Population Structures
of Scapharca broughtonii

LIU Hanmiao"?, WU Biao', LIU Zhihong'”, YANG Aiguo', ZHOU Liging', SUN Xiujun'

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

Abstract In this study we applied PCR to amplify and analyze partial sequences of mitochondrial CO
I, 12S rRNA and ribosome 18S rRNA, 28S rRNA of five groups of Scapharca broughtonii (Jiaonan,
Rongcheng, Changdao, Penglai in Shandong Province of China, and Tongyeong of Korea). In spite of the
apparent genetic variation in CO I, 128, 18S and 28S, the base compositions of these genes were stable.
The genetic diversity of the five populations indicated the good condition of the germplasm resource of
these species. Sixty-seven sequences of CO I, 73 sequences of 128, 75 sequences of 18S rRNA and 75
sequences of 28S rRNA were obtained, and their lengths were 776 bp, 443 bp, 909 bp and 894 bp
respectively. Sequence analysis showed that the polymorphic sites, haplotype, Hd dversity and nucleotide
diversity index of CO I were 466, 32, 0.925 and 0.086, respectively. While that of 12S were 292, 43,
0.928, 0.0856, and 18S were 909, 74, 1.0, 0.717, and 28S were 27, 18, 0.778, 0.289. In addition, the
Jiaonan population and Penglai population showed the highest diversity in 18S and 28S. Genetic distance
data revealed the Korea population has bigger genetic distance with China population than that of within
populations from China. Clustering analysis based on the partial sequences of CO I gene showed that the
China S. broughtonii individuals from same population China clustered generally together, however, the
Korea individuals clustered more than one group.

Key words Scapharca broughtonii; CO I gene; 12S rRNA gene; 18S rRNA gene; 28S rRNA gene;
Genetic diversity
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