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#}, ( GenBank & 575 DQ825391 ~ DQ825404.)
M 5% %k 6] & i) 22 35 XF MR ( Fenneropenaeus
merguiensis) £ SMEE, A T 2009 4£ 8 J R A
RILHILBYY o e R dcR e BUS AL, T
95 % K 1] 7 PR AT
1.2 DNA RREURF3¥ 18

PN LR E il K I AS , $2 BRBRHERY
By — E AR AT 5 DNA 925 P44
21 # % 12S8-5" AAGAACCAGCTAGGATAAAA-
CTTT-3' 1 PCR-1R5'-GATCAAAGAACATTC-
TTTAACTAC-3"""' JZ ik & B 25 pL 145
1.25 U Tag DNA R4 (K& 549 LA R
ONT)) 5 25T N AH A B 244 D 200 nmol/L Y
ES A 51475200 wmol/L fg%E:Fh ANTP,10 mmol/
L Tris pH 8. 3,50 mmol/L KCI #1 1. 5 mmol/L
MeClL( REFEAY THRARA A ), HEHH
DNA #5220 ng, %2 PCR #4152 BH P Xf BE ] R
Rl & S AAAET5 Yo PCR 240t 45 94 CHlAS Pk
3 min,94 TAPE: 40 5,45 CIiB k40 5,72 CRLE
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iz MEGA 4. 0" 1151 % 81 it B SE 4L L 2 25
P 0[] 1) B 4 B 4 B 6 DA R A R ] 1) 35 A% BE
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(NJ) (K-2P #5i%)) #4 33, iz F Network 3K {44 2
i [ Xof MR B A T A 5 SR AR AR 1) PR 2R S/ N5
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R Z I s AL A AL RRE o B AR R) 38t (4 B 2 2R
K-2P #Z R AL A58
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ZY Y AFE) T AP EX SRR 21 R
ARLL R 5 55 RHE 4 A REA ] X P31 ( GenBank
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KB 563 bp, 87 X AR 571 bp,
et AF B N 2 A (L. 00) R T AR [ X AR
(0.973 4) , A B AN 2850 8535 0 IF%
HIRZHFEE (0.032 7) KT [ XHER (0. 010 2) 57
B AR 4G L R 28 5 0P IE (8. 00) IR T H [ X6 M
(3.55) PIRHXTUF A+ T FHE¥ET G+C,{H
HE XTI G + C S E K.
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Tab.1 Sequence information in present study

ERIESPON Bk ol @X‘ﬂﬂ‘?ﬂﬁﬂﬁi EPXH‘%@J'Q;EHZF
F. chinensis F. merguiensis cultured p(')pulatilon of wild pop'ulatlt?n of
F. chinensis F. chinensis

MEEY 75 & (bp ) number/ sequence length 35/563 4/571 21/563 14/563
2225451 15, % polymorphic sites 50 36 32 27
A/ B S% indels 2 0 2 1
181 2915 B AL 5 4 parsimony informative sites 17 4 12 8
FEMHR 4 Y ratio of transitions/transversions 3.55 8.00 4.00 3.50
BAfERI%L H haplotype number 26 4 14 12
FLNZHEEE gene diversity 0.973 4 1.000 0 0.938 0 0.967 2
WA R 2 F£  nucleotide diversity 0.010 2 0.0327 0.009 4 0.010 6
A+T & (% )content of A+T 82.5 82.0 82.7 82.2
C+G %1 (% )content of C +G 17.6 18.6 17.4 17.8
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TERJE g 563 bp BILRL Az i X Fe 51 o, o
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21 A~ Hiide 6 A, Fe A mide L Ry 3. 55 FRAE I
21 KA T 14 ARG R SN Z R
0.938 0, LA 21| 32 4> 22 2507 4, 2 Ab 47 Atk
K2 ARG BALAL, Feffe 24 A 54 6 4>, 5%
B LR 4. 00 PR IACBA L L, i

H_22

2B e/ Nt REARS S 7 PR AR BA TE O  A9 36
Sk (1B 1) o BRI ST TR 2 A N
0.010 6, FRFAFEARBL TR Z AL N 0. 009 4, B
A TR IR FE R AR 5 AR AR, A ] A
25t o

iz ] K-2P #3005 1), 5 A A 5 SR 0l
TR IP- 8L IR O 0. 010 8, o BP AR fiE IR A
AR B LR D 0.010 7 FRFEHEAN A
(6] F- s R 2 0.009 5,

FREERE
cultured populations

B AR
1350 O wild populations

E1 EFhEMRFEMGSTEFERIXEFIRERE/NEER
H R AR,
Fig.1 MST based on the haplotypes of cultured and wild populations of F. chinensis

H indicated the haplotype.
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381 22 BRI Ry, OO BRI 1 16 1L A T o
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Fig.2 Neighbor-joining tree of F. chinensis resulted

from haplotypes of mtDNA control region

H_1 —H_12 indicated wild population of F. chinensis ; H_13 —
H_26 indicated cultured population of F. chinensis; H_27 —H_

30 indicated F. merguiensis.

WHFE R, X AR FRFE R A 5 B A A
X P A s 2H A AR ], 5 HA ) R Lobr (4%
il DXy 27 B B 20 1 W 5% AH AL, a0 = e R T g
( Portunus trituberculatus) ™" BE 5 % #F ( Peneanus
monodon) """ BTN FERERFAIEE A BEA
PR BE R 22 R B /K T LA i, SR BE IR I S R 2
FERE B T B AR AR SE R 2 FE i (H PR
IR R 2S5 (P >0.05) , BHREHE ML
Rk DNA 8 Z R B 248 hr . AWFEiHA
TR B RR 2R, 45 R BN , SRR
B R ZAETE (0. 009 4) B AR T 57 AR BER A% 1
FRZHFERE(0.010 6) , W ERFAERAR K- INEL L
ST H, o 6T IR 5 B B A 5 A B AR 3t
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Ayt e R AL AN LEF SRk
AN Z R A R o e S T
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R AT e P L B R0 5 B A AR Z Al A e R ]
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B

ST R R A A R AT 5 i IE
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A% 2 AL IR T 50% 7 iz 1
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AW 45 o AR o IR AR 9 O
Ok 60 fLR AR, R R 5 B A
P25 03 Ak 1 D R AT e i T N L BOR A B R
L BIRRICE A S 1 I 20 (A S % 8 A
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SER A A L B R E R AR N T EF b &
SR ABIRGT T R A v A R A B
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Comparative analysis of the mitochondrial control region between the cultured
and wild populations of Chinese shrimp ( Fenneropenaeus chinensis )

ZHANG Hui', GAO Tian-xiang' * , ZHUANG Zhi-meng”, JIN Xian-shi’
(1. Key Laboratory of Mariculture ,Ministry of Education ,Ocean University of China,Qingdao 266003, China;
2. Yellow Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Qingdao 266071, China)

Abstract; In present study, genetic differentiation of the Chinese shrimp Fenneropenaeus chinensis between
cultured ( 21 individuals ) and wild populations ( 14 individuals, sequences were downloaded from the
GenBank ) was investigated using the sequence of mitochondrial control region( CR). Four individuals of the
F. merguiensis were chosen as the outgroup during the phylogenetic analysis in this study. Sequences were
edited and aligned using DNA Star software and refined manually. Genetic diversity indices such as number
of haplotypes, polymorphic sites, transitions, transversions, and indels were obtained using the program
ARLEQUIN( Ver. 3.0). Haplotype diversity ( #) and nucleotide diversity ( 1) were calculated with DNASP
4.0. The nucleotide compositions and the average distances between populations and within population were
calculated with MEGA 4. 0. The Network software was used to draw the minimum spanning tree based on
the haplotype data. The results were as follows:the A +T content was higher than the G + C content in both
the populations,but the G + C content was a little lower in the cultured population. The results indicated
genetic divergence existed between the 2 populations based on the 563 bp sequences. The gene diversity of
the wild population (0. 967 2) was a little higher than the cultured population(0.938 0). There was no shared
haplotype between the 2 populations. The ratio of transitions/transversions of the wild populations and
nucleotide diversity were 3.5 and 0. 010 6 respectively while they were 4. 0 and 0. 009 4 for the cultured
population. The nucleotide diversity of the wild population was a little higher than cultured population. The
K-2P distance was 0. 010 8 between the 2 populations,0. 010 7 in the wild population and 0. 009 5 in the
cultured population. Both the NJ phylogenetic tree and the haplotype minimum spanning tree showed no
significant genealogical structure. The exact test of population differentiation showed that the 2 populations
were significantly different( P =0.000 9). The Fg, value between the populations was 0. 069 8(P =0.00) ,
which indicated that the difference between 2 populations was significant. This may indicate that some alleles
were lost during the aquaculture.

Key words: Fenneropenaeus chinensis; mitochondrial control region; genetic diversity; cultured
population; wild population
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