42 3
2011 5

OCEANOLOGIA ET LIMNOLOGIA SINICA

Vol.42, No.3
May, 2011

%l £ (Apostichopus japonicus) 4 R B R 1% 5
BAEEETEMNMI2/FCHR

1,2 1 3
1,2
(1. 264006; 2.
3. 265800; 4.
DNA
43 ,
0.6556 0.6704
0.6654 0.5929  0.5275 , ,
Hardy-Weinberg F-
Fsr 0.0443
Q346
(Apostichopus japonicus)
) 2006;

(Microsatellite Markers)

B

( , 2003),
(
, 2006) ,
, Kanno  (2005)
* “ 77, 2008—2011;
2008BS06004 ,ZR2011CM036

, E-mail: sunxiaode007@163.com

:2010-08-21,

5 s

, E-mail: ladderup@126.com
:2010-10-28

4
0.6148,
3
20
,2007)

DNA

201306;
264000)
9
2—7
( 2
2000
( )
772008GG10005023



3 : (Apostichopus japonicus) 381

1 100ng DNA, 10pmol , 2.5umol
MgCl,, 0.2umol dNTP, Taqg DNA 1U PCR
11 194 4min; 94°C 40s,
40s, 72°C 40s, 30 ;
(Y5) Fi F 72°C 10min, 4°C PCR 1%
’ 0,
30 , 8%(W/V)
1.2 124
1.2.1 DNA
DNA ,
30 , 100mg, )
700ml CTAB (100mmol/L Tris-HCI, pH 8.0, ’
20mmol/L EDTA-Na,, 1.4mol/L NaCl, 2% CTAB, 0.1% A B C Z ’
B- ) 100pg/ml K, 55 Popgen32
3h  37C (V:V=1:1) (@ (ac) (PIC)
, ,T.E , (Ho) (He) Hardy-Weinberg
,—20°C (d) Nei
1.2.2 F- » Fsr
GenBank 0—0.05 , ; 0.05—0.15 ,
EST ( , ; 0.15—0.25 ,
2010), , 9 ;0 Fsr 025 ,
() (Crow et al, 1965):
1.2.3 DNA a.= 1/ 0, P i
DNA , PCR 25pl, (Botstein et al, 1980):

F1 FMEMIESIMERR. FIIR PCRREFH

Tab.1 Microsatellite loci, primer sequence and conditions of PCR

GenBank (bp) (5'—3" ()

AjSSRO1 AB106631 (ca)s 286 ACTAAAAAGTCATGGACACCC 53
AATCATAGCCCATTTTTCTGT

AjSSR02 AB106637 (ca)  (at)s 305 GCAGGAGGATCTAAAATACAT 53
ATCGAACACAACACACTTATC

AjSSRO3 AB106628 (ca)s 398 CAAACGCATACAATTACACA 54
CGATCGATAGTCCTCAATC

AjSSR04 AB106638 (ca)s 322 GCTGAAGGCAAAAGGAATCT 52
GTAGCAAATGTGGCAAGGAT

AjSSRO5 GH550573 (gat)s 305 GTTGTAGGGTTGTTTGAC 55
AACCACTGCCACAAATCG

AjSSR06 GH550563 (gtat);s 315 CCAGCCTTGCATGTACTGC 55
TGGTCTGACCTTCCCTTCT

AjSSR07 G0270691 (tat)o 279 TTGGTGCCCTGCGGACATA 55
TCGCTCCGTGCCACAAACA

AjSSR08 FI863049 (gat) s 231 CTGAGGCACGGTGTCTTT 53
ACTCCTGTCCTGGGCAAT

AjSSR09 FI863087 (ta)ro  (ta)is 340 AGTTTCAAGTAGAGGCAATG 53

GTTCGGACTGACATTTGG
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k ) k-1 k - , 43 ,
ek 4.7778
23 > pipi(i-pip;) (Null allele)
i=1 j=i+l
.k »Pi B ! 2.3
j (2
- Ho = 0.6654 0.5929
/ ; 0.5275, ,
(Nei, 1978): He=1-Y_ p; 3.7079,
(Fis): Fis = 1= (Ho/He) , 3.1062
F- (Fsp): Fsr=0p/P(1-P), P 2.6046 ,
. O} 3
Nei O :Z(XiYi)/{Z(xi)z' Hardy-Weinberg 2
> )" , X Y X Y i 3 , Fsr 0.0443,
Nei : Da = Inl, Fis  ( , Fis>0
: , Fis<0 , Fis=1
I =(2n-1)Z %Y/ { Z[2n0%) - 113 [2n(Yiy - 1137, ) >3
X Y X Y [ ., YS 6 ,
Fy 5 , Fa 4
Hardy-Weinberg (d): d= (Ho—He) / H 9 PCR ,
Nei’s , MEGA5.0 3 « 4,
3 UPGMA 4 F, F, ,  0.0681; YS
F, ,  0.1945
2
3 , F, F,
2.1 DNA YS ( 3)
DNA ( 1,
, OD550/OD1s0 1.6—1.9 3
, RNA , 3.1
DNA , PCR
2.2 PCR ,
9 30

1
Fig.1 Genome DNA of A. japonicus

DNA
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2 3 AjSSR06
Fig.2 Demonstration of microsatellite locus AjSSRO06 in three populations of A. japonicus
CA. ; B. F; C. Fy
(2006)
40% Hardy-Weinberg ,
9 FIS 5 3 9
(2004) , ,
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48 , Ball
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> Kanno (2005)
s , Callen (1993)
s . Hardy-Weinberg
, ; (Nei, 1978) ,3
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%2 3 HSEET 9 MIDEMLANIBIESH
Tab.2  Genetic diversity parameters of 9 microsatellite loci in the 3 populations of A. japonicus
@ (a) (P1C) (Ho) (He) (d
AjSSRO1 YS 6.0000 4.9724 0.7860 0.7333 0.8124 —-0.0974
F, 6.0000 4.1096 0.7372 0.6667 0.7695 —0.1336
Fy4 5.0000 3.7736 0.7196 0.9333 0.7475 0.2486
AjSSR02 YS 5.0000 4.1667 0.7396 0.5667 0.7729 —0.2668
F, 5.0000 2.8257 0.6210 0.6333 0.6571 —0.0362
Fy4 4.0000 2.1739 0.4937 0.4000 0.5492 -0.2717
AjSSR03 YS 5.0000 3.3333 0.6619 0.8000 0.7119 0.1238
F, 5.0000 3.2907 0.6625 0.8000 0.7079 0.1301
Fy 4.0000 3.0928 0.6274 0.9000 0.6881 0.3079
AjSSR04 YS 4.0000 2.8939 0.6310 0.6333 0.6655 —0.0484
F, 4.0000 1.6187 0.3482 0.4000 0.3887 0.0291
Fs 2.0000 1.7241 0.3318 0.4667 0.4271 0.0927
AjSSRO5 YS 4.0000 3.0151 0.6146 0.5333 0.6797 -0.2154
F, 4.0000 2.6201 0.5603 0.5000 0.6288 —-0.2048
Fy4 3.0000 2.2277 0.4576 0.4667 0.5605 -0.1674
AjSSR06 YS 7.0000 6.1433 0.8318 0.3333 0.8514 —0.6085
F, 7.0000 4.4776 0.7640 0.3667 0.7898 —0.5357
Fy4 6.0000 2.7950 0.6208 0.3000 0.6531 —0.5407
AjSSRO7 YS 5.0000 4.0268 0.7245 0.5333 0.7644 -0.3023
F, 5.0000 4.6753 0.7763 0.6667 0.7994 —0.1660
F, 4.0000 3.6511 0.7069 0.6667 0.7384 —0.0971
AjSSRO8 YS 3.0000 2.3968 0.4970 0.8000 0.5927 0.3498
F, 3.0000 2.1352 0.4221 1.0000 0.5407 0.8495
Fy 2.0000 1.8000 0.3457 0.4000 0.4520 —0.1150
AjSSR09 YS 4.0000 2.4226 0.5023 0.9667 0.5972 0.6187
F, 4.0000 2.2032 0.4442 1.0000 0.5554 0.8005
Fy 4.0000 2.2032 0.4442 1.0000 0.5554 0.8005
YS 4.7778 3.7079 0.6654 0.6556 0.7164 —0.0849
F, 4.7778 3.1062 0.5929 0.6704 0.6486 0.0336
Fy4 3.7778 2.6046 0.5275 0.6148 0.5968 0.0302
®3 FEINEERIMISH For & FisBEEEE
Tab.3 Fsr and Fis values of the pairwise comparison among the 9 loci in the 3 populations of A. japonicus
F- AjSSROI  AjSSRO2  AjSSRO3  AjSSR04  AjSSRO5  AjSSRO6  AjSSRO7  AjSSRO8  AjSSR09
Fis(YS) 0.0821 0.2544  —0.1429 0.0323 0.2020 0.6019 0.2905 —0.3727  —0.6462 0.0335
Fis(F1) 0.1189 0.0198 —-0.1492 —-0.0465 0.1914 0.5279 0.1519 —-0.8809 —-0.8311 —-0.0997
Fis(Fq) 0.1215 —-0.0224 —-0.1492 —0.0465 0.0278 0.5329 0.0819 —-0.8809 -0.8311 -0.1296
Fsr 0.0480 0.0635 0.0016 0.0576 0.0762 0.0832 0.0445 0.0036 0.0015 0.0443
x4 RS 3INERRIREEBEMMBMEREE F
Tab.4 Genetic identity and genetic distance in the three popula- ,_ '
tions of A. japonicus F,
YS F, F, Ys
YS — 0.8703 0.8232 0.02
F, 0.1389 — 0.9341 —
Fy4 0.1945 0.0681 — 3 3 UPGMA

Fig.3 UPGMA cluster graph of the 3 populations of

A. japonicus
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’ . R R , 2005. (Fenneropenaeus
3.5%, ( > chinensis)
2005) ,36(1): 72—80
, , , , , 2006.
) ,27(2): 189—196
s , 2006. DNA
’ ) , 1(4): 37—45
> , , 2003.

0.5929—0.5275, Botstein  (1980) 224—225



386

42

s s , 2009.

(Pseudosciaena crocea) F, F;
,40(4): 414—422
, s , 2007.
, 28(3):

38—43

s R , 2009. (Pseudosciaena
crocea) , 40(4):
446—450

Ball A O, Leonard S, Chapman R W, 1998. Characterization of

Callen D F, Thompson A D, Shen Y et al, 1993. Incidence and
origin of null alleles in the (AC), microsatellite markers. Am
J Hum Genetic, 52: 922—927

Crow A J, Kimura M, 1965. Evolution in sexual and asexual
population. Am Nat, 99: 439—450

Kanecee C, Supawadee P, Uthairat N et al, 2007. Genetic diver-
sity of hatchery stocks of giant freshwater prawn (Macro-
brachium rosenbergii) in Thailand. Aquaculture, 271 : 121—
129

Kanno M, Li Q, Kijima A et al, 2005. Isolation and characteriza-

(GT), from native white shrimp (Penaeus setiferus). Mol
Ecol, 7: 1251—1253
Botstein D, White R L, Sckolnick M et al, 1980. Construction of
a genetic linkage map in man using restriction fragment
length polymorphism. Am J Hum Genetic, 32(3): 314—331
Brummett R E, Angoni D E, Pouomogne V, 2004. On-farm and

on-station comparisons of wild and domesticated Cameroo-

tion of twenty microsatellite loci in Japanese Sea cucumber
(Stichopus japonicus). Mar Biotechnol, 7(3): 179—183
Nei M, 1978. Estimation of average heterozygosity and genetic
distance from a small number of individuals. Genetics, 89:
583—590
Xu Z, Primavera J H, Pena L D et al, 2001. Genetic diversity of
wild and cultured black tiger shrimp (Penaeus monodon) in
nian populations of Oreochromis niloticus. Aquaculture, 242: the Philippines using microsatellites. Aquaculture, 199: 13—
157—164 40

GENETIC VARIATIONS OF WILD AND SELECTIVELY BRED POPULATIONS OF A
SEA CUCUMBER APOSTICHOPUS JAPONICUS

SUN Xiao-De"?, SUN Guo-Hua', YUAN Ting-Zhu®’, YANG Jian-Min',
WANG Wei-Jun', JI Chong-Long"? ~SONG Zhi-Le*

(1. Marine Fisheries Research Institute of Shandong Province, Yantai, 264006; 2. College of Fisheries and Life Science of Shanghai
Ocean University, Shanghai, 201306; 3. Changdao Aquaculture Research Institute, Yantai, 265800;
4. Fisheries Technical Extension Station of the Zhifu District of Yantai City, Yantai, 264000)

Abstract
tichopus japonicas, were examined using the microsatellite DNA techniques. 43 bands of alleles amplified using 9 primers

Genetic diversities of a wild and two generations of selectively bred populations of the sea cucumber, Apos-

were obtained from these three populations and 2—7 alleles were detected from each microsatellite locus. Average ob-
served heterozygosities (H,) of these populations were 0.7164, 0.6486 and 0.5968, respectively; and the average values of
polymorphism information content were 0.6654, 0.5929 and 0.5275, respectively. The results showed that the heterozy-
gosities of two generations of selectively bred A. japonicus were reduced, compared with the wild population, and genetic
diversity declined as the breeding generations increased. Hardy-Weinberg equilibrium chi-square test and F-test data
showed that selective breeding had changed the genetic structure of the populations, including decreased heterozygous sites,
increased loci deviated from the equilibrium, and decreased coefficient of genetic differentiation between the adjacent
generations. Fgr value (0.0443) suggested the breeding population had weak genetic differentiation and illustrated that the
main genetic variation existed among individuals within population rather than between populations. Genetic distance and
genetic identity indicated that divergence became smaller with increasing breeding generations and the genetic similarity
between the adjacent generations became greater, even though they had not reached the theoretical value, thus it was still
suitable for further selective breeding.

Key words Apostichopus japonicus,
Genetic differentiation,

Microsatellite, Genetic structure, Wild population, Selection-breeding

population, Genetic distance



