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1 : (Exopalaemon carinicauda)3 mtDNA 16S rRNA 175
1 DNA DNA T T
, 1% , C A G A+T 35.57%
,—20C 12.60% 30.50% 21.40% 66.07%, A+T
1.2.2 COI G+C , 3 7 .
16S PCR , : 16S 6 1, 7
AR: 5'-CGCCTGTTTATCAAAAACAT-3', 16S BR: , R
5'-CCGGTCTGAACTC AGATCACG-3',
PCR :94°C k1 ZAHEEHKEE BT mtDNA 16S rRNA F5 B
2min, 94C 455, 48°C  Imin, 72°C _ LM (%)
Tab.l1 Nucleotide composition of the 16S rRNA sequences of E.
Imin, 35 ; 72°C Smin PCR carinicauda from three wild populations(%)

25ul, 10<PCR buffer 2.5ul, dNTPs 0.2mmol/L,
MgCl, 2mmol/L, Taq 1U
0.12umol/L, DNA 50—100ng PCR
1.0% , IxTBE (pH 8.0),
4V/cm, Genefinder s

1.2.3 DNA PCR
1.2.4 Bioedit
, ClustalX 1.83 ,
DNASTAR
DnaSp5.0

ARLEQUIN 3.1

(Excoffier et al, 2005) (AMOVA)
(F-statistics, Fyg),
(permutation test) F (
1000) MEGAA4.0
/
Kimura2-paramter , (NJ)
1000

>

(Bootstrap value)

2
2.1
3 DNA PCR ,
16S rRNA Clsutal
X , , 509bp
16S rRNA BLAST ,
16S rRNA MEGA4.0
58 16S rRNA 1,

T C A G A+T
HZ) 35.6 12.6 30.5 214 66.1
(LZ) 35.6 12.6 30.5 214 66.1
(XS) 35.5 12.6 30.5 21.4 66.0
35.6 12.6 30.5 21.4 66.1
DnaSp5.0 2,
b
b
8 ;
3, 2
b 6 b
Haplotypel 3 , 3

x2 BEBM 3NFLERK 16S rRNA £ F R EREYEE
ZHEMSH
Tab.2  Genetic diversity of the 16S rRNA gene fragments from
three wild populations of E. carinicauda

N P H Hd K Pi
HZ 20 1 2 0.105 0.105 0.00021
Lz 19 1 2 0.105 0.105 0.00021
XS 19 5 6 0.538 0.620 0.00122
58 7 8 0.258 0.275 0.00054
2.2
(AMOVA ) 3

AMOVA ( 9,
(Fs = 0.0149, P>0.05),
1.49%, 98.51%

0.01822,
0.01587,
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2.3
0.00007, 509bp 16S rRNA
(P<0.05), Genbank 11 , 6
, MEGAA4.0 Kumara 2-parameter
, (95 11 7, 16S
%3 16SrRNA BEBEBSSMSARSEEREREK RS KB Fy DR T B A B2 B (
-0k i )
Tab.3  16S rRNA nucleotide polymorphic sites and the haplo- Tab.5 Pairwise Fg (lower left) and genetic distances (upper right)
type distribution 7z 17 XS
112344 HZ — 0.00020 0.00072
1797489 LZ 0.00007 — 0.00073
0961259 Lz Hz XS XS 0.01587 0.01822* —
Hap_1 GAGCAGT 18 19 13 50 ~ (P<0.05)
Hap_2 Ao 1 0 0 1
Hap 3 .G..... 0 0 1 1 #z6 MEFFIMMAEIR. REMKE
Hap 4 A 0 0 1 1 Tab.6  Origin, length, an(iet(llllelezilbctérsewatlons of the exogenous
Hap 5  ..... A. 0 0 1 1
Hap 6 ...... ¢ 0 0 2 2 Macrobrachium mammil- o
Hap 7 .G.. 0 0 1 1 lodactylus DQ154915 528
L S N S I vt
nense EU493147 549
Exopalaemon orientis DQ194972 527
# 4 FHKERREEROSTRERFRITAMOVA) Exopalasmon modestus DQ194971 526
Tab.4  The result of the analysis of molecular variance Coutierella tonkinensis EU920920 -
(AMOVA)
o % Palaemon serenus . AF439518 489
Palaemonetes australis AF439517 489
2 0.351 0.00205 1.49 Palaemon debilis FMY86598 519
55 7476 0.13593 98.51 Periclimenaeus wilsoni EU868702 576
57 7.828 0.13799 Anchistus miersi DQ642877 497
*= 7 ET 16S rRNA E[F K EAY Kumara2-parameter i& & 255 ( )
Tab.7 Kumara2-parameter genetic distances (lower left) based on the 16S rRNA gene fragment
1 2 3 4 5 6 7 8 9 10 11 12
1 —
2 0.0838 —
3 0.0754 0.0597 —
4 0.2329 0.2164 0.2197 —
5 0.2295 0.2130 0.2163 0.0025 —
6 0.2163 0.1935 0.1868 0.0622 0.0595 —
7 0.2585 0.2338 0.2412 0.2235 0.2201 0.2104 —
8 0.2260 0.2125 0.2159 0.1794 0.1761 0.1448 0.2009 —
9 0.2366 0.2159 0.2094 0.1503 0.1472 0.1203 0.1844 0.0899 —
10 0.2266 0.2193 0.2298 0.1944 0.1910 0.1621 0.2036 0.1479 0.1446 —
11 0.2451 0.2284 0.2469 0.3067 0.3027 0.2754 0.2641 0.2980 0.3016 0.3155 —
12 0.2680 0.2606 0.2641 0.2739 0.2703 0.2704 0.3253 0.2779 0.2744 0.2890 0.2903 —

: 1. M. mammillodactylus, 2. M. maculatum, 3. M. nipponense, 4. E. carinicauda, 5. E. orientis, 6. E. modestus, 7. C. tonkinensis, 8. P.

serenus, 9. P. australi, 10. P. debilis, 11. P. wilsoni, 12. A. miersi
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rRNA , 11 0.0025— , ,
0.3253 MEGA4.0 , 12 20
16S rRNA NJ , ,
S Bootstrap , 1000 16S rRNA
1 , , 3 ,
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27.8, 0.2( 8) (0.00040, 0.00000, 0.00040) ( , 2007),
3
3.1 ’ ’
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AT 66.07%, (2005) ’
(Seylla serrata) (2007) 3 Cytb 12SrRNA 16SrRNA COI
(2010) ? D-loop (Quan et al, 2004; Shen et al, 2009)
(2008) (Sinonovacula constricta)AT
GC 58 ’
8 , 7 ,
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Fig.1 NJ molecular phylogenetic tree of E. carinicauda based
on 16S rRNA gene sequences
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#8 HET 16SrRNABERARBHESE S E( ) B 53 4K B R B 8] ( oo )
Tab.8 Percentage of divergence sequences (lower left) and differentiation time deduced base on 16S rRNA (upper right) (Unit: million
years)

1 2 3 4 5 6 7 8 9 10 11 12
1 — 20.0 22.3 54.5 51.5 50.3 59.5 54.5 55.0 49.8 55.3 57.3
2 8.0 — 18.5 49.0 46.8 44.5 55.0 50.0 48.5 49.0 51.8 56.3
3 8.9 7.4 — 51.0 52.0 48.3 61.5 48.3 45.8 51.3 59.5 553
4 21.8 19.6 20.4 — 0.5 13.9 53.3 41.0 38.8 46.0 65.0 58.8
5 20.6 18.7 20.8 0.2 — 12.8 50.0 40.0 37.3 41.3 62.0 58.3
6 20.1 17.8 19.3 5.56 5.1 — 48.3 353 32.8 41.3 59.8 58.8
7 23.8 22.0 24.6 21.3 20.0 19.3 — 50.3 47.0 52.5 60.8 69.5
8 21.8 20.0 19.3 16.4 16.0 14.1 20.1 — 20.0 32.8 63.3 59.5
9 22.0 19.4 18.3 15.2 14.9 13.1 18.8 7.98 — 31.8 62.8 59.5
10 19.9 19.6 20.5 18. 4 18.2 16.5 21.0 13.1 12.7 — 62.8 59.3
11 22.1 20.7 23.8 26.0 24.8 23.9 24.3 25.3 25.1 25.1 — 60.3
12 22.9 22.5 22.1 23.5 23.3 23.5 27.8 23.8 23.8 23.7 24.1 —

: 1. M. mammillodactylus, 2. M. maculatum, 3. M. nipponense, 4. E. carinicauda, 5. E. orientis, 6. E. modestus, 7. C. tonkinensis, 8. P.
serenus, 9. P. australi, 10. P. debilis, 11. P. wilsoni, 12. A. miersi

5 16S rRNA
, Cytb D-loop ,
, , Schubart  (1998)16S rRNA (0.4%—
, P. serenus P. debilis 0.9%), 16S rRNA , 12
P. australi E. orientis
, , 0.2 , C. tonkinensis A.
miersi R 27.8
16S rRNA
(Near et al, 2004) NJ
12 ’ , , , 2005. 16S
rRNA ) ,35(4): 554—558
’ , , , 2008.
) DNA-COI ,
) 30(3): 109—116
, , , , 2002. 16S rRNA
P. serenus P. debilis , . , 33(5): 477—A483
P. australis ’ » 2009.
, 28(4): 558—564
’ ’ , , , 2010.
(2008) ? (Exopalaemon carinicauda)
(2005) , 41(3): 396—402
) , , , 2007.
, 16S rRNA ,
42(1): 59—66
’ , , , 2007. 2
, 14(3): 369—376
s s , 2008. (Rapana
165 rRNA venosa) DNA 16S rRNA

. , 39(3): 257—262
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THE GENETIC DIVERSITY OF THE 16S rRNA GENE IN THE MITOCHONDRIAL DNA
OF THREE WILD POPULATIONS OF EXOPALAEMON CARINICAUDA

MA Peng"? ~LIU Ping', LIJian', LIJi-Tao', GAO Bao-Quan'
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071;
2. Ocean University of Dalian, Dalian, 116023)

Abstract
gene of total 58 individuals that belonged to three wild populations of Exopalaemon carinicauda, which were sampled in
the Haizhou, the Xiangshan, and the Laizhou Bays. 16S rRNA fragments that had 509bp were obtained in our study.
Through comparing the variation sites, nucleotide diversity and average number of nucleotide differences were calculated

Using PCR amplification and sequencing analysis, we examined the 16S rRNA gene in the mitochondrial

to analyze the gene sequence variation and genetic diversity. The results showed that the colonies from the Haizhou and the
Laizhou Bays had lower levels of genetic diversity than that from the Xiangshan Bay. Fg values between the Xiangshan
and the Laizhou Bays showed significant genetic differences, and Fg values among all the other populations showed no
strong genetic differences. The molecular phylogenetic tree was constructed using the NJ method to study molecular phy-
logeny of several species of Palaemonidae. Our finding indicated that the Phylogenetic tree clustered into two branches:
Palaemoninae clustered into one branch, and Pontoniinae clustered into the other. In addition, differentiation time of 12
species of the Palaemonidae was deduced base on the percentage of the 16S rRNA divergence.

Key words Exopalaemon carinicauda, 16S rRNA gene,

Genetics diversity, Phylogenetic



