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BEEBM 3N FERTRE S NN IE SR

BAZY, N ®Y, £ @7 FFES mkL

FoEY EEE

(1 R EEER A2, IR 55 266003;
2. KRB S AT BT, DA FH B 266071)

BE: FIF 12 ST EARE T EMNBQLZ), BMNEMHZ)., % L(XS)H R & I % & BK
R SR 2N EEI NBERF RN T ENSAN. 2 MG T B A £5%3] 115
NEMEFE, EMIEWEMLEBNT 6~14, FHENLE RS EFEL A 9.5833

B R BRI E R 6 (H) P 2

B (Ho) . FH % & B4 EPIC) A2 H H 0.827

8. 05175, 07051, KHAIANHREANTFEBRKLAARHNEZ AN, & F-Zit 04, &1
BEAR 8] By 3% 5 L35 2 1E K 0.093 0 (0.05<F4<0.15), 2 4 K F4b, T Nei's 35
EWHUPGMA R XM E TEMNBHELS L \WBHEAEERE, Bh—%, BNBEEEREN

Ry
— %

KEWR: AR AN, FAEMK MIE, R LSHNK

FESES: Q785; S917.4

A B FUF (Exopalaemon carinicauda)3 Jg 7
W17 ] (Arthropoda) . H 5¢ 24X (Curstacea) . + & H
(Decapoda) . it ¥k . H (Natantia) . & & #F &}
(Palaemonidae) . H¥F)& (Exopalamon), H =K
FrhE X EF (Fenneropenaeus chinensis) A7 E B HEF,
STk EE B AR IR Z — 1, T A T
] A il T o R B TG 2 A T AR R K B, DA
A RO R B R A R S
g AR AR ST R RIS R AR
S SR AR R T I EE TS Y R B R B, B
AR AR R Z B — 2w R E R e
R st A% 25 0 e Foasi A% Z AR BDIR, X TR 4P K
P I R A R EA B 7

1 B2 (microsatellite) £ 4 -3 W ] 1% 1%
TERYEEEO AL 2R T S T AR,
TR B AR OR 1 22 v FHAE K s i) s A% 2
BEPE AT BT B 56 T8 R R s 15 2 Rk
SR IE D

AR A SIS % ) 12 WA S

s BHA: 2011-12-25 &= BHA: 2012-09-10

XEFRERD: A

X R R SR TS | BV A TR S A ZR TR A R 1
R F IR A 384 Z R 04, A BRI
J& IR ST BT U L IR

1 MRS IE

1.1 #mkKiEK DNA 2

SEIG A B TR 2010 4E 5 1 4051% A ¥t
FISEME (LZ) . #TR 1i IN VS (HZ) 2R ) 5 11
(XS), %% 200 A A7, 1&4Fia M50k % 5 -80 CA%
17 WAEREEAR S BIBEHLIEE L 30 B F ALK
K FA W — G805 O 1 32 BUR B8 11 MR JE R L IR 4 48
DNA, -20 ‘C{#4%.
1.2 Sl¥git548mK

AR AR 12 X TR L1, ¥R sE
B =5 T AR AR T R NS R R D AL 51,
HATAY TR ( Bif) ARAFRS . MRS
YIFFHI LR 1.
1.3 HMIERM

PCR 20 pL JZ Wi 1A & : 2.0 uL 10xPCR Bulffer,
1.6 uL ANTP(%% 2.5 mmol/L), 1.2 uL MgCl, (25 mmol/L),

B : HE “ANZ" EHAY AR EITR(2012AA100809); IHAAFHL & BIHRITHE (2011GHY11526)
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Tab.1 Sequences of SSR primers of Exopalaemon carinicauda

{3 4 Tocus % %5 accession BOEE T ERHETI(5°-3%) BRI C
number repeat motif primer sequence annealing temperature

EC1018 JF912425 (CT)s6 F: TCCTCCACCATTATTACC 51
R: CCATCCCATTATCTGTTC

ECI1210 JF912426 (AG)24 F: TCAGCAGGTGTCTGGAGT 60
R: TCACCGTCCTTGTTCTTG

ECI1212 JF912427 (CT)10CC(CT)ss F: AACCAAGTTCAACATAAAGGACAT 54
R: TAAAGGAGAAAATGACAGTATGCG

EC1109 JF912428 (TC)as F: TTTGACGGACGGAAACAC 58
R: CAGGCATGACAGTGACGATA

EC1020 JF912430 (AG)»G(GA)1; F: TCTACTTACCTTCTATCG 47
R: TGTGAAATCATTCATAAC

EC703 JF912431 (TC)a6 F: GCCAGGACTAATGGGATGACTA 60
R: CGCTTTAGCAGAGTTAGGTGTG

EC137 JF912432 (CT)as F: ATACCAAAGCGGACAGAT 51
R: CAACTAAATTCCATTGATGATT

EC814 JF912421 (TC)sC(CT)ss F: TCTTACGGACATCGTTGCCTTA 61
R: GCACTGTCAAGTCTTGCCAGAT

ECI135 JF912435 (GA)17,GG(GA)y F: ATTCCTTTGCCTTGTTTG 55
R: CTAATGCTTGACCCACAT

ECI1211 JF912436 (TC)as F: GGAAATGGTAACTCAGACCCAA 60
R: CGGCGAACTCAATTACTGC

EC819 JF912439 (AG)2s F: GGCAAATAATAGTCATAAAAAC 54
R: TATCAAACAACTTACATCACAT

EC1122 JF912441 (TC)sTG(TC)a3 F: CTGACCATCAAGGTGTAA 58
R: GCCCAGGAAGGAGAAATA

ETRUES 945 0.5 uL 5147(100 umol/L), 0.2 uL Tag
Fifi(5 U/uL), #ibz 1.5 uL, ddH,O #hZ 20 uL, PCR
WAL . 95 ‘CHIZAEYE 5 min; 95 ‘CAEYE 45 s, 47~
61 CiR:k 45, 72 ‘CHEAH 45 s, 25 PMEIF; 72 CHE
{15 min,

PCR 4 38 77 ) 28 351 8% 141 251 558 TN M Tk i B 2
UK B G, fSPRAR YL 5, BRIR4N T (4. Marker
FH pPBR322DNA/Mspl il pBR322/BsuR 1 Marker
1.4 BESKITSESH

Jil POPGENE 32 F1 Botstein 2581/ =144
GV, AREEOIIEE BN, . WA
FE(H,) . WL Z4& FE (H,) FKS 56 Hardy-Weinberg -
iy . F-A8r . mEE (D). M 2L E 2B
BERPIC), Wi fEH (D), #iF MEGA 3.0
F UPGMA RS,

2 %

21 BFEfEsHEd

12 X B ES 1 IRETE 3 AF R AR
Pa HEMT R A5, TR 1 ORI RS EC1109 1Y
P, 12 AR A S B O 2 350
BHLER 2012 MR L T T 6~14, 115
B 115 PNEEALEEN, PR F A7 KA
499583 34, HA 7 5 EC1109 B2 R B £,
914 A AL EC1122 F1 EC819 /b, U 6
Ao B IR IA EA T 0.765 3~0.866 0, H:
H EC1020 [R5 AR 0.765 3; EC1018
(A2 i i i 0.866 0., PIC AT 0.728 9~
0.8452,

TE 3B AR AR st A% ZRE R 22 8RN R (3R 3),
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1234 5 6 78 9101112131415 16 M 17 1819 20 2122 2324 25 26 27 28 29 30

1 23456 7 8 91011121314 1516 17 18 19 20 2122 23 242526 27 2829 30 M

1 23 4 56 7 8 9 10111213 M 14 1516 1718 19 20 21 2223 24 25 2627 28 29 30

El 1 549 EC1109 £ 3 NEE BENEH Ay ARk EIE
Fig. 1 Electrophoretogram of locus EC1109 of 3 stocks of E. carinicauda

#x2 BEAI 2 MIDEMNSBRFN
EEH., #EERESEREE
Tab.2 N, He,H,and PIC for 12 microsatellite
loci of E. carinicauda

Sk AN WA

WA 2B

DR ww stmm e aE pam
Na N. H., H, PIC

EC1020 8 4.1617  0.7653 0.2464  0.7289
EC1210 12 6.7356  0.8578 0.5735 0.8347
EC703 9 5.1100 0.8111 0.2167 0.7787
EC1211 10 5.8290 0.8333 0.7176 0.8066
EC1122 6 4.9549 0.8037 0.3836 0.7670
EC1109 14 6.1866 0.8436 0.4125 0.8198
EC819 6 47324  0.7934  0.5714  0.7566
EC1212 11 6.8832  0.8597  0.6628 0.8389
EC137 11 5.7245 0.8308 0.5921 0.8027
EC1018 10 7.1488 0.8660 0.6486 0.8452
EC135 8 4.9991 0.8055 0.6986 0.7723
EC814 10 7.0295 0.8636 0.4865 0.8421
mean 9.5833  5.7913 0.8278 0.5175 0.7051

SR AN FE B T 5.666 7~6.166 7; SE-X0LM 2%
HSENT 0426 7~0.570 1; FHBHRIEEANT
0.749 6~0.775 9; “¥-¥J PIC {H1E 0.678 0~0.725 8.,
AT T3 S50 S i 22(6.166 7), S FEA
() 827N (5.666 7)o 3 M A4 11 S 2 0 4% & B
(0.570 DR, NV REA SR /1N0.426 7)o
2.2 Hardy-Weinberg &R 7ZS

FIF X2 K55t B AR AR B A SR B AR S

Hardy-Weinberg EFIITKINGE 3), BEMARUE
#: Bonferroni K 1F(P<0.001))5, SIS EAAE 2
ABLEA R il B Hardy-Weinberg SEf, 10
FEAR 5 AL 0 O s, WM A 7 A0 i b ik
FAWE . TEAOL R Fi R TFZE, Ui
WAL AP TEAR R RR B A 24 5 T2k
2.3 BhEfsoK

FIHIBAL AR 8 (Fo) 53R (V) . 38T 3
AR ] ) 85 AR DL (R 4) Wright!"HE s, it
L8R Fo AT 0~0.05 RYFEESAL LIRSS,
0.05~0.15 By IS 1E otk P 45, 0.15~0.25 HYAh
BEBAL MR, KT 0.25 RWIFPEREE LK
Ko 18 12 DEEFFERA 4 AFEHHE(33.33%) A
& 43 Al A8 B FE TR ) T8 358 £ 43 Ak I B v Y 1Rl N
6 ™ HE [ JB5 (50.00%) b T Hr 48 i R ast % 404k 2 1
FEPFE(ECT03, ECI212)Fh R 15 0 ARAR K, £ 2k
PRI (R A A AR AR B 0.093 0, JEREITR Y
Bk 2.439 2,

MO S5O LU TR 3 BRI H R B
R Nei’s & HE B AL AHRUE ISR 5 PR, wik
AT 0.493 1~0.711 0, BAEAHLENT 0491 2~
0.610 7. 5 1L B 1A 5 38 N T8 JF 4 a8t 4% I dc ikt
(0.493 1); G111 SN HEAS (R 1E B fis(0.711 0).
FETRAEIEES, FIH] UPGMA ARy B2 2.
SR 5 SN B AR IR O — 25, Vg N VS T A B
MmN —2,
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®4 RIMYIEASESEBLF 3D

B F-2H
Tab. 4 F-statistics for 3 populations of
E. carinicauda at 12 microsatellite loci

L% S AR RS
locus Fy Nu
EC1020 0.0612 3.8355
ECI1210 0.1059 2.1117
EC703 0.1567 1.3454
EC1211 0.0650 3.5967
EC1122 0.0465 5.1274
EC1109 0.0605 3.8824
ECS819 0.0933 2.4286
ECI1212 0.1833 1.1139
EC137 0.0649 3.6029
EC1018 0.0649 1.0543
EC135 0.0338 7.1366
EC814 0.0338 5.5152
mean 0.0930 2.4392

TE: N RN THE, No= 0.25(1-Fu)/Fyo
Notes: Ny, represents gene flow estimated from 0.25(1-Fg)/Fq

®x5 ST EBEAMMEFENEERESD, MHLT)R
REHEERRI, MA%kE)
Tab.5 Nei’s genetic distance (D, below diagonal) and
genetic identity (I, above diagonal) among E.
carinicauda stocks

pop ID 21l XS I HZ M Lz
%1l XS 0.4912 0.6107
WEH HZ 0.7110 0.5456
M LZ 0.4931 0.6059
XS
LZ
HZ

030 025 020 015 010 005 000

2 £TF DIRfEEER UPGMA RR3H
Fig. 2 UPGMA clustering tree based on
D genetic distance

3 e

31 EEEHME

A% Z AR R A W) 2 P Y A R A
AL A PN AS [R) B AR 22 ] s ] — A A A AS TR A A 1Y)
105 AR S ) R 1AL AR SR R N PR R AR AL A
B Sk sh 11, tREaE 48 Fh e RS &y i
M, 3 AT AT EMPL SR,
T BER S, WAL ZRE T, R Rl
IR ORI R AR T R K. 4, H, H.

M PIC ZE et e ZREER LD HESH, A
M Z 5 WA R AL Z A . FEARBETE R, 3
RIS BN I B IR (H) R 0.761 4, TR 8
LM 4 NEFi (Pelteobagrus fulvidraco )
HPAE R (H = 0.580 4)RYZ5IR, 5L H AR IE
(Macrobrachium nipponense)(H.=0.698 2~0.804 4)!°],
TR A I FCVH KF (M. rosenbergii)(H.=0.66~0.90)1*%)
A . BEHT 3 DB AH R IR 2 B B R, REAA

B e 2
W/Ej‘l‘ & o

M PICHHES SRR, 3 MRHARRIIE S 0.701 1,
He S N U IR B (0,725 8), 41l BE R ALK
(0.678 0), HHA R ML ZHMKF(PIC > 0.5),
BB B VR AR R A M FLA T X IR ) % &2
FEPE, PIC 9 0.243 2~0.794 8, Wi Vbt i
W HASTHER, PIC 7 0.564 6~0.931 8. FLYNIEXT IR
(Litopenaeus vannamei)PIC {HMEAK T AL, W HE
JEDRUA FLANEERT RIS 5 | HERD, SRIREBCN Al i H
A TRURFE B AR A + B AR AR, BTLL PIC
EARIE, JF Hs T LA XT IR

w2, e AR T, MRS
PR, BIARE I, AARVERELE, AR TRHIAR
RIEFHA . WA EEHEE, 3 MR AIF
MEARR L 2 E | B iE, YRR
FIEE . BRI AR oA R
3.2 BEEFEE

1514 -7 o R AR A v R PR 3 0 D] L AT
BRI AT IR, AR AR R AR R R
FeoE PR AL B SEah, o T R AR AL 5 A R it
Jr (P AT AR R, A 12 M b, 3
TR R 2 BE Ho 0 25 T Hardy-Weinberg ~F-fi,
Bonferroni K 1EfG, 32/DA 2 AN SR 8 25 0w 25
T Hardy-Weinberg “Fffif, I AGFEK, HE
TERZHANL N EAFA Hardy-Weinberg ~Effif . 26
TR AT RE S IR | FEARE /A O | ik A]
AE SRR AL . YRR LA I | SRS R SR
TR KRGS AT A I F A K . H
ISR ES T Hardy-Weinberg -5 v] fig /& i T3
Bl . N, X PR A T 5 e S 30X
BN SR T Hardy-Weinberg P, & FURE
1AM 2 Hardy-Weinberg V- n] B8 & i T IT4E R IR
S5 AR A TR AN (] 7K 3380 ) 4 455 0 35 LA 6 2 1
BB RE
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33 :fEEEM

L A3 Ak A8 B (F o) FH35E 1L 25 (D) A2 S WLy il
WHGLEMI IS H . ARG RO, #F
KA Fy ¥91HM 0.093 0, HL4E Wright!" Hy#F5Y,
L2 SME K- (0.05<F<0.15) . 5 2 IR REA 2 b
SR AT REAR fH Tl NS, SRMITE, RiliZ A e e
e, R AR TR Bk, ¥ HEE
55, P, RS AR R) 35 R QT BEAF7E — a2
ORTS N e N IV U 2/l N 5 s o
Wright!" "\ Sy bifi 5+ B8 25 A 3 i 4 st % 434k
(AR BE I R (R A 2 B A s L A L R R T
SRR B 06, IR 5 PRl AR P e 2 U oG
(201 F S it 25 V) Y e T B 0o i £ st A% 45 44
(BT, B A AL IR BB T S R
KR 5 AR BB DA G, S BON BE B AR 1L (2
900 km ) Fb 7R K B AR 111(Z4 300 km )Ea, {Hig (4
B IRKAH NG . EARSE R, Rl 3N
PR B FReE, (F L HE B A B I, X ] B T B4R
X S U 35 (1 B T S A R — 2
i VY A R 3R A & e S ORI 1Y
TRA K,
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Microsatellite analysis of genetic diversity in
3 wild populations of Exopalaemon carinicauda

JIA Shu-wen' %, LIU Ping”’, LI Jian?, LI Ji-tao>, GAO Bao-quan’, CHEN Ping?, PAN Lu-qing'

(1. Fisheries of College, Ocean University of China, Qingdao 266003, China;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: The Exopalaemon carinicauda, subordinated to Decapoda, Palaemonidae, is an endemic shrimp
species in China and is widely distributed in the coastal waters of China and west coast of the Korean Pe-
ninsula, especially in the Yellow Sea and Bohai Sea. So far, the E.carinicauda, has been studied on aqua-
culture, biology and ecology, but few reports were about population genetics. Fisheries management and
conservation of this important marine species rely on a better understanding of its population genetics. So
in this study, genetic diversity of 3 wild stocks, collected from Laizhuo Bay(LZ), Haizhuo Bay(HZ),
Xiangshang(XS), were investigated using 12 microsatellite loci. A total of 115 alleles were detected in 12
microsatellite loci and the number of alleles ranged from 6 to 14(mean 9.583 3). The expected and ob-
served heterozygosities in 12 loci ranged from 0.765 3 to 0.866 0 (mean 0.827 8)and from 0.216 7 to 0.717
6 (mean 0.517 5), respectively. The average polymorphic information content of 12 loci was 0.7051. Mean
coefficient of gene differentiation for loci(Fg) was 0.093 0(0.05<F4<0.15) by F-statistics. UPGMA clus-
tering tree based on D genetic distance showed that Laizhuo Bay stock was more closely related to Xiang-
shang stock and Haizhuo Bay stock was farthest related to Xiangshang stock.

Key words: Exopalaemon carinicauda; wild populations; microsatellite; genetic diversity
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