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4 30 72 7min
, PCR 1.5%
, 0.5xTBE (pH 8.0),
1 5V/cm, , EB , Bio-Rad GD2000
11 1.2.3 DNA PCR
(Marsupenaeus japoni- , ABI 3730
cus)4 , L10985
(21 (FJ) (GD) (Tw) 15—24
124
1.2 NCBI  BLAST
1.2.1 DNA , GenBank
, 100mg ; cytb
5001 (10mmol/L Tris-HCI, pH MEGA3.1 DNA
8.0; S0mmol/L EDTA, pH 8.0) , ,
1% SDS  200pg/ml K, 55 3h ; DnaSP4.0
Tris- Tris- : :
(25:24:1) 24:1 DAMBE
, 70% , TE
DNA  ODyyp ODyg 2
, 4 2.1 cyth
1.2.2 PCR cytb 4 cytb
L10985: 5-TGAGGAGGTTTCGCAG , 552bp
TA-3' H11563: 5-AGATGAGGGTGAGTGGGT-3', , GenBank
PCR 50ul, ,
DNA50—100ng, 10xBuffer 5ul, dNTP 1 ,
0.2mmol/L, 0.2umol/L, Taqg plus DNA 1 , T.C A G
2U, MgCl, 1.5mmol/L Bio-Rad My- 36.6% 23.7% 27.1%
cycler PCR 94 12.7%,
4min, 94 30s, 50 45s, 72 45s A+T 63.6%, G+C
Rz 1 5 Fh3tER mtDNA-cytb £ FFI B E AR
Tab.1 The base composition of cytb gene sequences in five penaeidae species
T(%) C(%) A(%) G(%) A+T(%) G+C(%) (bp)
M. japonicus (GD) 36.6 23.7 27.1 12.6 63.7 36.3 552
M. japonicus (TW) 36.6 23.7 27.1 12.5 63.7 36.2 552
M. japonicus (FJ) 36.4 23.6 26.9 13.0 63.3 36.6 552
M. japonicus (ZJ) 36.6 23.7 27.2 12.5 63.8 36.2 552
M. japonicus ( ) 36.6 23.7 27.1 12.7 63.6 36.3 552
Litopenaeus vannamei 39.1 23.4 24.8 12.7 63.9 36.1 552
Litopenaeus stylirostris 38.2 23.2 26.1 12.5 64.3 35.7 552
Penaeus monodon 39.9 19.2 28.1 12.9 68.0 32.1 552
Fenneropenaeus chinensis 39.9 21.9 27.0 11.2 66.9 33.1 552
37.9 22.8 26.8 12.5 64.7 353 552
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36.3% 4 , 9.42%,
A+T G+C 0.014—0.198, 38
mtDNA 39 14
( , 2004; , 2003; , 2002; ( 3, ,
Quan et al, 2004; Liu et al, 2007 )
50 , 30 12
Maja-hap 1—Maja-hap 50, MEGA cytb
2 4 (ds) (dn),
3 , , dvds 0.130 ( 3) z
1.0 0.0137, (dy<ds) , )
P<0.01, ,
0.874 0.0045, mtDNA-cyth
, 4 2.2
MEGA
52 , ( 4), 4 , 4
F2 HAREWI cytb FIRERESMNARESHEDR

Tab.2 Nucleotide polymorphic sites and haplotypes in cytb gene sequences of M. japonicus

11111111222222223333333333444444444445555555
12358800568899011445691512344679012335678890122335
6907641425920359403198072581628959010586776787668342

Maja-hap_1
Maja-hap_2
Maja-hap 3
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Maja-hap 5
Maja-hap_6
Maja-hap_7
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Maja-hap 9
Maja-hap_10
Maja-hap_11
Maja-hap_12
Maja-hap_13
Maja-hap_14
Maja-hap_15
Maja-hap_16
Maja-hap_17
Maja-hap_ 18
Maja-hap_19
Maja-hap_20
Maja-hap 21
Maja-hap 22
Maja-hap_23
Maja-hap 24
Maja-hap_25

GCCATTAATAAAGTTCACAGGCGGTGAGGACTGTATGTAATCAGGAATTCAA

Covvvinii Ao Ao To......
Coovinn Acooooo Ao AL UAGoL L To......
Ao Co... GA ...T...ooooo Ao
Gl Ao AA..G.. . J VT R Tooooo..
[ Ao Ao Ao Tooooo..
R Ao Ao Ac.Coooiill To......
Co.Goo A Ao AccAooo To......
.Gl G.A........ Acooooo Ao To......
Gl Ao Ao AL DAL Tooo.oo..
S O Ao AALLoL Ao R Too.o.o.o..
CC.G.G.. A ........ Ao Aol Tooooo..
[P Ao A Ao AL L G To......
T..C....... Ao A A To......
C....G.TAC........ Ao Ao To......
Ao Co..e G A ... Ao Ao Too.o.o.o..
Gl Ao Ao AG ...l T...G
[ AC.A. ... .. J W T Tooooo..
Ao Co.l G.A ... GAA ... Aol To......
Coovinn AcCA oo RN AGooooooel T...G.G.
Co.Goo Aol G.A LA G ... To......
Gl Ao Ao Ao T...G
G.Coovntt AbCALCo oL R L GC....GTG.
[ Aol TA.C....... Ao TG......
T..C....... Ao Ao Ao [CRU To......
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12358800568899011445691512344679012335678890122335
6907641425920359403198072581628959010586776787668342
Maja-hap 26 G.Coov .. AA . G..... Ao, GC. ... GITG.
Maja-hap_27 G.Couvi.. A AL ... A .G..... AG A ..... T...6
Maja-hap 28 B O Ao Aot Tooooo..
Maja-hap 29 e Govoveeenne R G...GC
Maja-hap_30 Coii Ao GTGA........ GG. .. .. G
Maja-hap 31 N O Ao AC...... ..., TG......
Maja-hap_32 R O Ao . P T...G
Maja-hap 33 Coi, AcA o, TA ... G G. G.
Maja-hap_34 A..Co... GA . AG............ GoAoun... GG. C..G.G.G.
Maja-hap_35 o Ao, YO YR W G....T...G
Maja-hap_36 Ao.Couin. Aoviiii G..... Ao, T...6G
Maja-hap_37 N O A T P T...G
Maja-hap_ 38 R O ACALLL ) . P T.o.o.....
Maja-hap_39 L Covll Ao G [ . VO C G
Maja-hap_40 (R AA ... .. ToA e, Toovi...
Maja-hap_41 Gl ACooo.e.. Ao Aot Tooooo..
Maja-hap_42 B O ) VN Ao A Ao T.......
Maja-hap_43 C..G ) ) VT P T.......
Maja-hap 44 GC . Ao, AAC...... Ao, Tovorn.
Maja-hap_45 B O ) ) . P T..G..
Maja-hap_46 S Coii Ao, Ao .. | VR T..G.T
Maja-hap_47 S Coii ALAT.. ... Ao, Ao .. G..... T...G
Maja-hap_48 .C.GC..... Ao, Ao Ao .. G..... T,
Maja-hap_49 R O ) ACALLL . P T.......
Maja-hap_50 B O ) ) N ). VO G T.......
#3 HAEAREXMIR4 MREMEESHFESH
Tab.3 Parameters of genetic diversity of M. japonicus from four stocks
(H) (P) K) (Ts//Tv) (A (@ s
GD 0.964 0.0082 4.536 12/1 0.002 0.028 0.071
™ 0.895 0.0044 2.476 12/1 0.001 0.016 0.063
FJ 1.000 0.0137 7.533 30/12 0.006 0.032 0.188
yal 0.874 0.0045 2.485 18/3 0.001 0.013 0.077
0.953 0.0090 4.955 39/14 0.003 0.023 0.130
0.004—0.012 , F4  BAEXTEN 4 B (E) BYHE 3 8 15 2B 3 ( pLitks
0.012, S S5 : / )
0.005, Tab.4 Genetic (.iistance (below the diagonal) and _variat_ion sites
(above the diagonal) among four stocks of M. japonicus
0.009 GD ™ FJ Z)
P GD — 4/22 11/44 6/28
0.008 0.005 0.014 0.005, 4 ™ 0.007 — 10/45 727
4 FJ 0.012 0.011 — 15/48
VAl 0.007 0.005 0.011 —
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Fig.1 Molecular phylogenetic tree of five species of penacidae
shrimp
x5 BARFIUR4BEKEBBERIRED U R Fo( (20006)
)R Nio( ) cyth 14
Tab.5 Pairwise genetic fixation index (below the diagonal) and cvib .
gene flow (above the diagonal) for four stocks of M. japonicus ’ y ’
GD ™ FJ z] (2006) Cytb ’
GD 2.90 1.93 455 ’ (2002)
™ 0.0794 — 111 13.15 cytb ; DNA
FJ 0.1143 0.1833 — 137 , cytb ;
VAl 0.0524 0.0185 0.1545 (2007) cytb
2.3 , cytb AT
DAMBE (63.6%) CG (36.3%),
s ) (
, 2008) cyth AT
( 0 GC ( , 2006),
. R mtDNA
# 6 Cytb HEFHIE R MR EERFEIR(S)FEIR(V)
5iafREEE YA XY ’ ’
Tab.6 Transition (S) and transversion (V) versus genetic dis- R
th
tance among Cytb gene sequences (Kocher et al, 1989),
0.0011 0.0059 0.1060 0.0154 0.0201 0.0249 0.0297
mtDNA-cytb
0.000 0.003 0.007 0.010 0.013 0.017 0.020 2.79, , )
( , 2008),
NJ 4 4
4 , 1 DNA
dyv/ds MK ,
> , 5 dy / ds 0.130,
bl b ( )’
( , 2008)
50 s
cytb , , cyth
cytb
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GENETIC DIFFERENTIATION AND STRUCTURE OF FOUR CULTURED STOCK OF
MARSUPENAEUS JAPONICUS IN CHINA

XU Tian-Jun, WANG Ri-Xin, SUN Yue-Na, SHEN Wang, LIAO Zhi, ZHAO Kuang-Ci
(School of Marine Science, Zhejiang Ocean University, Zhoushan, 316000)

Abstract To investigate the variation of mitochondrial cytb sequence and assess the genetic structure and polymor-
phism of four cultured stocks of Marsupenaeus japonicus, M. japonicus were sampled in South China Guangdong (GD),
Taiwan (TW), Fujian (FJ), and Zhejiang (ZJ) provinces. With PCR technique, we amplified the mt-DNA cytbh gene frag-
ment among the four stocks. 552bp nucleotide sequences of partial cytb were obtained, of which 52 variable sites and 50
haplotypes were detected. Nucleotide diversities in GD, TW, FJ, and ZJ stocks were 0.0082, 0.0044, 0.0137, and 0.0045
respectively. All the stocks showed high diversity in nucleotide and haplotype. Genetic difference in all the four stocks was
found, of which the one between FJ stock and other three stocks was significant, shown by Fg analysis. The Ki-
mura-2-paramter genetic distance calculated by MEGA software between FJ and GD stocks is the greatest at 0.012, while
that between ZJ and TW ones is the smallest at 0.005. A NJ phylogenetic tree was constructed using four penaeidae shrimp
as out group. These results shall be very important and useful for making scientific strategy for the family selective breed-
ing with molecular marker assistance.

Key words Marsupenaeus japonicus, cytb, Polymorphism, Stock, Genetic differentiation



