E3ELE4H K = OE O#H Vol.31, No.4
200747 H JOURNAL OF FISHERIES OF CHINA July, 2007

XEHE :1000 - 0615(2007)04 - 0437 - 06

3NMFRISHBHERETROMIE DNA o

B AV, RHEA, A %', BZE', %H%T, x&#', AWF
(L PEA=R LT REBKE=REN, WA FS 266071
2. LB ARFEREAMRESHEARSEE, LB 200090)

WE-ZAMITEDNABZAXN RSB B K RERK KEHFEY 3 NFEHL 20 MK
AT RN, HONEERNEBTTITH, XRBT ONELER, FEHETIORABHITE
Bl MW EABERSE(PIC),EHE 0.5120~0.8794 2, ERFW S A FABRKNTH L4
ER WAL 2% A 0.6416.0.6595.0.5824, F ¥ £ 6 )F M Z 2 5 H 0.7641.0.7161.0.7364; 7
Hardy-Weinberg F# &% T, #4477 PRE, AASANBUYN AL ERET EFRE; N3N #
BHATTERN FMATE, RASANBAZIAREICEE. NERTMRERE, 5.6 K%
RERAMZE, 4.2 W EREEBREKZE, 2R REHGN, RAREREAMAEBRKLE
FEXARL  WeBRS5NARURELXRARE,

KR RS M EREKREER ;M E DNA

HEDES: Q347; S917.4 IR A

Genetic diversity of three geographical populations of
Apostichopus japonicus revealed by microsatellite DNA
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Abstract: The microsatellite DNA technique was applied to assess genetic diversity and genetic differentiation in
three wild populations of Apostichopus japonicus from Yantai, Weihai and Dalian .9 polymorphic loci were screened
electrophoretically for genetic variation of the three wild populations. The following parameters were calculated :
heterozygosity, polymorphism information content ( PIC ), effective allele number, allele frequency, genetic
distance, genetic identity coefficient, Hardy-Weinberg balance deflection index and so on. Results showed that
the number of total alleles of these 9 microsatellite loci was 59. The average of allele number in each
microsatellite locus of the Yantai , Weihai and Dalian populations was 6.5556,5.8889 and 6.0000, respectively;
the average effective allele number was 4.6033,4.0466 and 4.1367, respectively; The PIC of polymorphic loci
varied between 0.5129 — 0.8794.. The average observed heterozygosity ( H,) of three populations was 0.6416,
0.6595 and 0.5824 respectively ,and the average expected heterzygosity ( H,) was 0.7641,0.7161 and 0.7364,
respectively. Cluster analysis of the three wild populations performed with UPGMA (unweighted pair group
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method with arithmetic mean) confirmed the closer linkage between Weihai and Dalian than their individual

distances to Yantai.
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Tab.1 Microsatellite loci in Apostichopus japonicus and Parastichopus californicus

AR Genebank R5| % B X5 L2 BABECT)
lous genebank accession core sequence primer sequence annealing temperature
4 ﬁﬂfm Psj1828 AB106628 (CA)q Fﬁ?égﬁgggﬁgﬁc%T%&%A 59
Psj2022 AB106630 (CA)n i’:m%ﬁéggifﬁgggﬁég 61
Psj2031 AB106631 (CA)3s FI; :ﬁgmgg(éﬂﬁff&%cf 61
Psj2409 AB106637 (CA)y (AT)s iﬁ%giﬁgﬁéﬁgmﬁﬁg 61
Psj2463 AB106638 (CA)y E %ﬁ%&%ﬁ%ﬂ 57
pose e oy, EATCTCTATIOOMC
Psj2889 AB106644 (CA), Eigﬁgé%égé%g‘%gg 59
Psj2969 ABL06645 (CA)q i’?&fi&?f&fﬁ&%éﬁéﬁf%g 57
b s P2 AF455030 e, Thoanrc e 50
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Fig.1 Demonstration of microsatellite locus

amplified by Psj1828 primer pairs in the three
populations of Apostichopus japonicus
a SEEFE b BB o KERE
a.YT population;b. WH population; c. DL population
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Tab.2 Genetic diversity parameters at the 9 microsatellite loci of Apostichopus japonicus
& JE fr Bk SMNERE ARECEERR ZBFEFER WNEEE HEREE PRBE
locus populations a a, PIC H, H, P-values
Psj1828 A(YT) 5 3.3755 0.6961 0.5500 0.7037 0.0212
B8 (WH) 5 3.6530 0.7123 0.6000 0.7262 0.1320
K#(DL) 5 3.8278 0.7282 0.8000 0.7388 0.0011
Psj2022 A(YT) 8 5.3115 0.7972 0.5556 0.8117 0.0115
B8 (WH) 7 5.0633 0.7912 0.7500 0.8025 0.3219
K#(DL) 7 4.6512 0.7688 0.5000 0.7850 0.0062
Psj2031 A(YT) 7 3.9239 0.7232 0.7895 0.7452 0.5133
B8 (WH) 7 5.1942 0.7931 0.6842 0.8075 0.7104
K#(DL) 6 4.4693 0.7605 0.5500 0.7762 0.3835
Psj2409 A(YT) 4 2.9641 0.6318 0.5882 0.6626 0.1144
B8 (WH) 4 3.2655 0.6544 0.4118 0.7148 0.0564
K#(DL) 4 3.1008 0.6325 0.2500 0.6775 0.0003
Psj2463  MBH(YT) 5 4.3758 0.7568 0.6316 0.7715 0.0389
B8 (WH) 4 2.2633 0.5578 0.7368 0.5582 0.5611
K#(DL) 5 2.6316 0.5988 0.5000 0.6200 0.4431
Psj2642 A(YT) 6 4.6512 0.7709 0.5000 0.7850 0.0000
B8 (WH) 6 3.4335 0.6767 0.7000 0.7087 0.5549
K#(DL) 6 4.2078 0.7392 0.4444 0.7632 0.0801
Psj2889 A(YT) 6 4.7500 0.7707 0.6842 0.7895 0.5014
B g (WH) 6 3.4879 0.6776 0.5263 0.7133 0.0000
K #(DL) 5 3.5242 0.6782 0.6500 0.7162 0.0000
Psj2969 A(YT) 6 3.6571 0.7122 0.6250 0.7266 0.2448
B8 (WH) 4 2.2921 0.5129 0.5263 0.5637 0.9392
K#(DL) 5 3.1373 0.6316 0.6000 0.6812 0.0000
Psc 2 A(YT) 12 8.4211 0.8794 0.8500 0.8812 0.0713
B8 (WH) 10 7.7670 0.8683 1.0000 0.8712 0.2372
K#(DL) 11 7.6809 0.8660 0.9474 0.8698 0.7783
SE3{E mean A (YT) 6.5556 4.6033 0.7487 0.6416 0.7641
B8 (WH) 5.8889 4.0466 0.6938 0.6595 0.7161
K#(DL) 6.0000 4.1367 0.7115 0.5824 0.7364
| | | |
%3 (5HS 3B EE KRS E R NS 0.300 0225 0.150 0.075 0.000

Tab.3 Genetic identity and genetic distance

in three wild Apostichopus japonicus populations

Bk W& B K&
population YT WH DL

& YT 0.8155 0.8211
B WH 0.2039 0.8849
K# DL 0.1971 0.1223

IE A AR DT 4R i AR BE B, X R R L B IR AR L

EiE¢

Notes : data below diagonal are genetic distance;data above diagonal

are genetic identity

B2 S 3 MHEKRELTE
Fig.2 TUPGMA dendrogram among three

wild Apostichopus japonicus populations

LIS RE;2. OB RHE 3. KERE
1.YT population; 2. WH population; 3. DL population



43 B A% 3RS B RR 42 R M T2 DNA 47 441

23 HETROW

M F-KBRBIRRE (K 4), M HLE F,
fH(F,<0.05)  AERESRERHAZNE F HEY
0.0370, E MRS KEHEZH F,HEHN
0.0342, R S5 KREMAEZH F,MHH 0.
0268, %M 3 MERE B IL B ER T, M 3 4
FARNE 2 MIRBRESMEFRS, Bl oMET
BRI B R B B L R BN 0. 0432
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5] ;95.68% MBI Rk B FREAEN. 75,5
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Tab.4 F-statistics for three populations of

Apostichopus japonicus at nine microsatellite loci

o Fy
locus ME YH BR¥EWH KDL
Psj1828 0.2185  0.1738 -0.0829  0.0390
Psj2022 0.3156  0.0654  0.3631  0.0255
Psji2031  -0.0595 0.1527  0.2915  0.0289
Psj2409 0.1123  0.4065  0.6310  0.0477
Psj2463 0.1813 -0.3201 0.1935  0.0724
Psj2642 0.3631  0.0123  0.4170  0.0375
Psj2889 0.1333  0.2621  0.0925  0.0131
Psj2969 0.1398  0.0663  0.1193  0.1078
Psc 2 0.0355 —0.1478 -0.0892 0.0267
I mean  0.1604  0.0791  0.2090  0.0432
3 e
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BB R B, &R R RS Hh 3 B
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B, S E R E— B, i1k, ARG
Y5 OF R EE 4 s R AN BE Z MR AE LR B R E R
XEMEZRRETEEZR. T4 AL~
50 d IR AE SR, EERNERTES T
600 km 2 F LR FE B, ATl 72— S B AP fE
R T 2 E ., Uthicke 22V 5 B F TE & A
Xt A B 2 JB L 5 ¥ R RO W 2 AT R A% A B Bt
R, A TRESOIERHAEE RS 10~ 14 d,9F
BAEERELE B TR E AR K, kS
S SR TT 7R VR I B B R R R sl ,
M AREE 150 km B 3 B A0 BE 2 MU R R L,
BIEMABER, RS20 EETINREE
BARNIF AR R b, B R 4 1 3 T B R i
AW, EME SRR RIRE, BIA SRS
10d 2R, FEARBIF,3 MRS IR B
Z AL L3 F EHYS/NTF 0.05,% 0 3 MK Z
RGBS, ML, 3 MRARZ R
BEBHUH 190 km Z2 45 , & Fp LR 05 W1 2 4 R 7] RE
7E 1 W SA R B R ) BB B AR B, 7E 3 P
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