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IR G, 7E 0.0257~0.0554 2 /8], Hh ERFHEBF A S HM 3 NERBEZARE T EEERZTTEREY
ST 3 A BRI MBS LEBR . 20 UPGMA RESHT, BUE#H AL REM A MFRE X R, BFEFHE
BES 3N ERB B ARG XRYEE. [TEK™R,2007.14 7 :12-16]

KR TS RAPD: A Z N
HE S %S Q346 CRRARIRAS: A

iRz AR RENERSHRANE. EEE,
BEE 2 75 K B 038 i, o BT AR AR 0 SR Al 9
4, FETE A R K B BLEY B E 2
FREAET R Z R ENE S AT AT EENE
REEEN, I T IR S . KEDEREEE .
BACIRIE AT AR R IR AR B 2 AT R
MVF 2RI, Wi 2 FE R 5B 1 iE
VB8 ) T BE B B e R R 1 0 R 3R B R AR
(IR AN . FREEFEAEL 2 FEPE I T R PR IR
BT AN TEEEMIE Iy s, F258E 047 0
Z IR B R ARG X, B A B A7 R 2 B R 1 ) ol
FR IR B — R AR . BT LA 2 B B
(38 4% Z2 FEMEREAT W, LA 1R 47 R 2 38 1% 22 R 1
M5 K. EILESR, B A4 — s W A TH
T E DNA. £ 51k DNA B AR 1T TR S i E %
FEVE. 01 Kanno 250218 [ 10 # A T Bbmic 20 #r
T 3 B[R B AR 2 2 B gL 2 . Kanno
2 BIF R T 20 MTRIZ M DLEFRD, A X LR
W B AR RS #AT TR 2N 0. &
W25 45z 1 R T W AR o B b 5 W R AR K
FRIEAN R B HEAT T RHR R LB AL T, i B

%% B #3:2007 — 04 - 10; 21T H#3:2007 - 05— 23.

X E %S : 10058737 — 2007007 —012-05

M Zhi 7k DNA BOAN F IHJE & g M 3
X TR 2 B RAN TR R R A 2 FEIEREAT T
Wt

RAPD tRic AR BA R T 2 &tk =%
R AR RERAE TR )T N AR SE
RAPD SRR T 7RI 2 4 A REAR I 38 4% 254, OF
R AL 2R K AT RO, DU S KRR EE 3
ERFATR 2Bk N 38 A% 22 FEIE KP4 KRR B A
RERT 9 SR SETE AE 77 - B AL 18 RE AN R A 5 B 5L ) T
FrE P PRI BR324

1 MR57T%

1.1 Ll

P70 2 HIBURE oS R CE A R R L3R 1, &
TR R TR R, R A RBHE, B FER
B 20 NN s286 AT FHBEHLS (9100 B Bl A T2
H] M 40 Z<BENLE [0 0 28 H 08 45 SR AR e L 4
TEMW 20 &SI R T 2RSS T GR 2.
PCR {X 4 eppendorf5331 Y, H filh 4 4k ik W B

promega A Fl o

B2 H: WAREREKKTNE 022110114 1 2005GG3205070) 5 Rk £ 14 H 2 E KB AR AL T 06 — 05 — 04B) ; T E KRl BF A It H il

IKF=RF LB G Al 45 2% (2060302 /2) .

PEZE v B2 1980 —), 5, A LB A4, EENF R s 1L E M A . E-mail: tanhouzi@163. com

BIRAEE : FME TS . Tel: 0532 — 85848631 ; E-mail: sunhl@ysfri. ac. cn

PDF SCfHffiH] "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

BS54

EANG: (TR SRR S LR RAPD 2047 13

#1 BT EESHNER SRR RE XK
Tabh.1 Sample information of Apostichopus japonicus used in the experiment

K FREHL S KA B[] HAKE

Group Sampling site Sampling time Sample size
B #E YT population U5 UA % Kongtong island 37°33'N, 121°30°'E 2004 —6 20
A5 WH population BB HME Off-sea waters of Weihai 37°32" N, 122°02°'E 2006 — 6 20
KZEFF {5 DL population  KIEHME Off-sea waters of Dalian 39°03" N, 122°46'E 2006 —5 20
AL PL population  EFFHEIY Culture farm of Penglai 2006 —5 20

®2 BENIYREFF

Tab.2 Primers used and their sequences

HWEFF] 53"

WEFF 5 -39

319 Primer Sequence (5" —3" 319 Primer Sequence 5" —3"
S101 GGTCGGAGAA S122 GAGGATCCCT
S102 TCGGACGTGA S126 GGGAATTCGG
S103 AGACGTCCAC S129 CCAAGCTTCC
S106 ACGCATCGCA S130 GGAAGCTTGG
S108 GAAACACCCC S132 ACGGTACCAG
S109 TGTAGCTGGG S133 GGCTGCAGAA
S113 GACGCCACAC S134 TGCTGCAGGT
S114 ACCAGGTTGG S135 CCAGTACTCC
S118 GAATCGGCCA S136 GGAGTACTGG
S119 CTGACCAGCC S139 CCTCTAGACC

1.2 XWI%

N4 DNA FIHR B S I 22 2 61 1 07 2,
U502 LA 20 2342 B DNA, #2250 DNA ] TE #
f#, T —20 CIRfF-

RAPD [ N: s B AR AR 25 pl, HoA & 1 X
PCR Buffer: 2.5 mmol 1. MgCl,:1.2 pmol L. INTP:
0.5 pmol L 5141,1.0 U Taq #§,20 ng DNA #E45
FAth S N AE IR S B 94 € THAEME 5 min, 94 T
0.5min,36 T 1 min,72 C 1 min, #4T 45 MEH,
BJ5 72 CEAH 10 mine ¥ RN =H) T 1.5% 5%
NEBEBE R H HLUK, EB S 5, UVP &R R 48 T W
0%

1.3 BRFEITHH

13T HIVK S I &, B — R
WAMEARGIE R, BT WHICEAN 1, L8
WAL TR 0, XLy B A A E R AL s AT 7 47 .
% ] Popgene Versionl .31 1 TFPGA #AF % # 44 (1
BAE S HIE T AT

ERMENY P=28Y R BRE /AR
hEE-)3

Shannon £ FEHEAF B EH H = - E piInP; .

P, o fr 5 AR — B eh 1 R

MR B ESE Hy = (OVH) NN K
WA I BE AR

BB EZEE Hy=— D) plnp, p Hi
BIAE N ANBEIR A [ 5 BB

H,,, /H,, 1 ¥ BE P 38 1 38 5 W, (L, —
H,p) /H., A REIR 8 4 25 5 L1

WS IR G= (D00, k=D /A =],
o g FBEIBLE , g, 2 5 5 ANFIEE P fr 5 D — S

AL FE B F =2Nyy /(Ny + Ny, it 1%
BB D=1-F, £ Ny 0% X, Y BAAEIL
383, N Ny BR X 5 Y MR B Y
s, ARYE IR LG B, SR Fl UPGMA 77 0 B £
AT R
2 ZERENF

A 40 AN BEHLE P I e 20 4514, k|
WIFE SRR (1) 20 N BEHLAS Th o 37 58 o o Wt T

SHER RAPD B8t (B O, Ly 8 H 103 My AL
WY 5> T B 300~3 000 bp < (7]
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1 5195109 A7 S 4 #AENY 3 ik E S
a: G B b: BESRBEK; c: BUBBEIK: d- RKIERFIA.
Fig.1 Electrophorogram of amplification of A postichopus japonicus from four populations using primer S109
a: YT population; b: PL population; c: WH population; d: DL population.

Shannon’ s L REME IR STt 45 3R (% 3) B, LB H,on 0.2122, MRS ZEE H,, 0
YT.PL-WH-DL 4 BRI B Rt 1£ 2 &85 0 4 0.1858. B EENHRELRH 87.02% 7T
0.1954.0.1738-.0.184 1.0.189 7. 1HHIZ A%k FERIN,12.98% T AE T RE AR .

®3 RS 4 NEEEAFEERIE Shannon's & HIHIE RS
Tab.3 Distribution of Shannon’ s indices within and ameng four A . japonicus populations

= — .
%I% %ﬁﬁif%%’%&? G@etlc dlversny‘ H,, H, H,, /H, (H,~ H,,) /H,
Primer WE YT %3¥ PL B¥E WH K% DL

S101 0.227 4 0.2375 0.2242 0.258 4 0.236 8 0.2679 0.8842 0.1158
S102 0.248 8 0.2262 0.2532 0.2379 0.2415 0.2513 0.9611 0.0389
S103 0.1191 0.1172 0.1718 0.154 4 0.1406 0.150 6 0.9337 0.066 2
S106 0.2334 0.1987 0.2358 0.1896 0.2143 0.2524 0.8493 0.1506
S108 0.1912 0.1800 0.2047 0.2305 0.2016 0.2203 0.9151 0.0849
S109 0.1507 0.1126 0.0917 0.1121 0.1167 0.170 0 0.686 9 0.3131
S113 0.169 8 0.0840 0.0719 0.096 2 0.1055 0.1210 0.8717 0.1283
S114 0.2381 0.2318 0.2387 0.2481 0.2392 0.2596 0.9213 0.0787
S118 0.1732 0.177 4 0.1891 0.194 8 0.1836 0.2092 0.8777 0.1223
S119 0.230 4 0.2181 0.228 0 0.2341 0.2276 0.2596 0.876 9 0.1231
S122 0.2093 0.2087 0.2124 0.2454 0.2190 0.2441 0.8970 0.1030
S126 0.1891 0.1751 0.1579 0.1737 0.1739 0.2189 0.794 6 0.2054
S129 0.198 6 0.1607 0.1470 0.167 8 0.168 5 0.194 4 0.866 9 0.1331
S130 0.1839 0.1717 0.2025 0.204 5 0.1906 0.2010 0.948 5 0.0515
S132 0.2411 0.212 4 0.2445 0.2138 0.2280 0.2518 0.9053 0.0947
S133 0.2195 0.2031 0.2289 0.2342 0.2214 0.2358 0.9390 0.0610
S134 0.1998 0.169 4 0.1725 0.164 5 0.176 6 0.2107 0.8379 0.1621
S135 0.1602 0.0983 0.0808 0.0842 0.1059 0.1455 0.7276 0.272 4
S136 0.1709 0.1463 0.1482 0.160 8 0.156 6 0.1952 0.802 0 0.1980
S139 0.1551 0.1486 0.178 2 0.190 8 0.1682 0.1855 0.906 6 0.093 4
Mean 0.1954 0.1738 0.1841 0.1897 0.1858 0.2122 0.8702 0.1298

TG 4 N RS R, NGV EE R IR T 3 AN AR, ME 4 TR RS 4 A
HWBOKE 4 BERZ B A2 5% 65.71%- Bk Z R b Fe 2L G, 7F 0.0257~0.0554 2
57.57%-62.96% 65.51 % , 3% 3K 77V BEAR ) 2 &AL 8], Ho g SRR 5 B L RIE VB & B AR 2 AL A%
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EANG: (TR SRR S LR RAPD 2047 15

S ACFRE5r A 0.055 4.0.052 5.0.048 2, 1 I &
KBRS B OERE S 3 HRBEE 2 [A)
CaRETHEREERBEF SRR K
B B0 E 3 A BB R 2 R s % oy L Fe 2L
0.0257~0.034 5 Z I8, BB 3 /> B AR B4 2 7] jgt
R AARK . R TFPGA % 14, 13 3 2% Fh B 18] 1
AR IR B AR AR TR 2 GR 5 s T J, AR PR IS 1L BE
B 4E R, 9 EE T UGPMA BE 1 4 N EER
REREW E 2.

F4 HRBANBEEZEMEESNER G, B
Tab.4 G values of pairwise comparison among different

Apostichopus japonicus populations

WE YT #¥PL BiE WH KEDL
YT 0.0000
PL 0.0482  0.0000
WH 0.0345 0.0554 0.0000
DL 0.0326 0.0525 0.0257 0.0000

x5 ARS 4 MEEMBEEBINEEHABIEELR
Tab.5 Genetic identity and genetic distance among
four Apostichopus japonicus populations
Populations #%& YT %X PL BE WH K& DL

YT 0.8879 0.9611 0.9153
PL 0.1189 0.9259 0.8958
WH 0.0397 0.0770 0.9735
DL 0.0885 0.1100 0.0269

WAL LA BERRBREAUEEL NAST HFHEIER
IR,

Note: Data above diagonal are genetic identity. Data below diagonal
are genetic distance.

 —
0.050 0.000

Ki% DL

JAE YT

I PL

2 FRZ 4 B IERE R EM
Fig.2 UPGMA dendrogram among four Apostichopus
Jjaponicus populations

3 Wit

3.1 BERELRSEN
2 A4 s R A BRI AR Z AR — N EEHE

Fro AWRRRGRIS 2 A0 5 LFE 57.57% ~
65.71% » =5+ HoAth g 7 T8 e shin U
B iR (812, 43 B 4 ) 2 B A B s 2 PR .
{EARWFT A I, 5 E B ER B REHA A
bV, S 77 T B AR B4 ) 2 1Y £ 3 R A T A
ERERHTEMHS AT AL, 2 psE
AEEGIT BEAR IR AL B U L 8 R AR AR
SRARAL L AF FRTE B AR AL (K] B AN T 3 A M g gk BE ut
FEE RS R, B iE R EE R B AT R
JR AR 2 R KPR T B A B R L . A5
o B B IIRE A SR T 2004 4, AR 3 ASEEAA
PIREAKT 2006 - BFFT AN B B RS JOE R
PRI 22 250 P4 FOSF 39 2% 5 B ARG 4 5 F 44,
Al RE S RAERN A 2. AL RIS 8 1E 2
WL, 25 B0 55 R FH 28 TR 0 Ik i et e 1 B P vk B R
SRS B 2 AN B AR (g G B A0 1 A
FREEBEAR CGEMBEAR & 48 AN/MRI %L AR = 34T
7[R T P A3 AT, e R BGHE R B A AR AR
ST TR, (R B B 0 S TR D e B i/
AR T FRIEBEAR, 100 & B A BEAREN = T H A A
BERDL RaRie B 7 P E 00 25 S Rl
T30 AR FREBOR O 20 ZEMM AL =9, &
FEFRHE (A7) 2 W B 106 30 B R ARG [X, T 52 1) 3
MBI R SR IEE SRR BRI, 1
W2 BG5S E AR R IRE 2 SRR E
P H5IEBR R BATEABGR A L. WEBR
FER B T3 s e, AR R S el
Be HIGAIL, f5512 BARARIR R S KLE
3.2 BEfpggRTR

FELGIETO A HES 7 F 4 U BB R AN ()
BT AR 3 3 A AN [B) b R A4 2 () 5L AT B T Ak
PR T A A 4% R 0010 22 g R 54 R [R] 3R
B BREMERZT, FrEEEE 1000 kn EE
A1 1) (s 4 AL PR B AR Ak 02130 K aR 5y, 3
A BARBER Z A% TR 5 G, 0 0.025 7~0.034
5, WA 3 MR R 2 [BLE AR o LR IR, AT A
AIRE A TEE E . (iR Z 4014k B I 5 BRI 44
JR IS b7, AN EOMR 4 4 A () #1085 v AR, R
AR ARG E AR 10d £ 6. FElb
HAI), 40 2 A4 ] B I 380 L b B AR AA , 7 b B
P2 [ B R AS e 1T 3 26 77 08 A 0 R 2 2 ok
BATEM. 5340 BARB R FEZ EE AL, A
M5 3 M #ER 2 (B =4 T R SRR sk i a5
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Genetic diversity of Apostichopus japonicus as revealed by RAPD

TAN Jie!'?, SUN Hui-ling', LIU Ping'; YANG Ai-guo', YAN Jing-ping', LTU Zhi-hong!, ZHOU Li-ging’
(. Yellow Sea Fisheries Research Institute: Chinese Academy of Fishery Sciences; Qingdao 266071, China: 2.College of Aqua-life
Science and Technology, Shanghai Fisheries University. Shanghai 200090. China’

Abstract: Random Amplified Polymorphic DNA (RAPD) was applied to investigate the genetic diversity a-
mong four populations of Apostichopus japonicus, which were collected from Yantai (YT » Penglai (PL) ,
Weihai WH) and Dalian (DL . Twenty random primers were employed to scan the genomic DNA in 80 in-
dividuals of these four populations. The results showed that the percentages of polymorphic loci of YT-PL-
WH and DL populations were 65.71%+57.57% -62.96% +65.51% > respectively. And the Shannon’ s in-
formation indice (H,> of four populations were 0.195 4.0.173 8.0.184 1 and 0.189 7. respectively. Com-
pared with natural populations; cultured population showed lower genetic diversity parameters. Genetic dif-
ference value (G,) among four populations ranged from 0.025 7 to 0.055 4. The differentiation between PL
population and three natural populations was moderate or near to moderate: and the differentiation among
three natural populations was low. UGPMA cluster analysis demonstrated that WH population was the most
close to DL population and PL population was far from three natural populations. [Journal of Fishery Sci-
ences of China, 2007,14 (7):12 - 16

Key words: A postichopus japonicus; RAPD; genetic diversity
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