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1.1 HMREF DNA FREL

2003 —2006 4F, [iti%E Xt A = B Vg ¥ 0k 5 3
TRPAREF AR = WA (SY) JBRINFAAR(SZ) |
FRYCAHAR (YT) GEVLRER (2)) (JL¥e ik (BH)
— AT TSRS, BTN HH S
MR EXEE BN, HRED] 20 MFdh. B,
SCRRARE) 5 NEFAE ARG , SE—BEHL 20 4
BEST T 2t REMHEGT 75% B+ 4
TR . REMHFRFTEMILE 1, S
mE 2 100 mg ALABYTRE, R 2B E2ER T,

% CTAB JLREURE AL HY & DNA,
E

40

] (g PR

Bl HREREMECE
Fig.1 Location of wild P. monodon sample
collection sites in South China Sea
SY indicates Sanya putative population; SZ indicates Shenzhen
putative population; YJ indicates Yangjiang putative population ;
ZJ indicates Zhanjiang putative population; BH indicates Beihai
putative population

1.2 PCR R FIINE

FITF 16S tRNA 734 31 5| ¥ 9 : L2510
(5' — CGCCTGTTTAACAAAAACAT - 3') #I
H3059 (5" — CCGGTCTGAACTCAGATCATGT -
31T, F I KR BAATR 60 L, H A 10 x Bx
Taq Buffer (Takara) 6 uL, Ex Taq polymerase
(Takara 5 U/pL) 0.3 pL,dNTP ( Takara 2. 5
mmol/L) 4 pL,10 pmol/pL 3|42 pL ,1 pL &
R DNA #b R KT WK ZE 60 pL, ¥ W& MH:
94 THIZEM: 3 min, Z JF 1T 35 MMEFF (94 T 45
5,50 T 455,72 C 60 s) , |5 72 TEAH 7 min,
P I WE 1. 5% HURVEBER B 3K , B IR e 2 4k
AL R R Yk 2R AR (GRER) WF
1.3 RS

Fi CLUSTAL_X 8% 34 fir K453 9 ¥ 31 i 47

Bt o BEMR A 1 R M 1S AR SR T R
(gene diversity, H) F14%;H B2 2 #£{# ( nucleotide
diversity, ) Bi ARLEQUIN " S 3Tk it B3k
B, AR ABREES F RITE( F-
statistics, Fg;) " f38 78 ARLEQUIN 52 5%
BRI EER " BAR N, = [ (1/Fy) -1]/2
HHEAEH, A MEGA #4" Mg B kIa i T
RGM, HEBEERNDITERSFRSN
(AMOVA) ™' ARLEQUIN H1521;,

2 4R

2.1 BHF BRI JIHHIE | BER 1R R BE iE) 19 7
SNTERSH

JFBEFTXTHF 100 1 5 B9 16S tRNA FR4FF
FATT PCR 3, 348 T R R 4719 PCR
=¥, PCR Y14 ¥ 51 5E , K45 K 16S rRNA
FP3IE R Br R /N2 0 440 bpo X 100 ANHE Y
16S rRNA 7347 B b7, 22 B 28 78 5+
&, 19 4~ B A% B ( GenBank 5%y EF693899-
EF693905, EU084985-EU084990, EU08992-
EU084997,%& 1), M3 1 W41, 4 5 MR fRIL =
R AR AL SRR 7,0 4 N RER L R I B AR AL
AHARERI, AW EHAIL i AR RUR AR
2.4, HARWBAAR R — MR M3, 5 V8
K1Y 16S IRNA PR BAER M (H) , BH
REFEM:(7) WK 2,
2.2 BEEBEEERSH

BREE Fo B N, £4 5 NRERE B
FaR N, HRLE 3, NFE3 TLUAEN, ZWH{k
SEIT JLE A a2 53 B, RYIRHE
SET LSRR MR 2R BE,

BRAR Y STEFFLELH( AMOVA 5
) RS MEHRMEA—A T AMOVA 43
Wi(FR4) , SRENHER S FERBE(Fy =
0.084 881, P=0.01594 <0.05) ,,
2.3 5 AP IIUAREFEL MK 16S rRNA K45
FRGH

VL H A< & Xt #F ( Marsupenaeus japonicus ) Y 1
A~ 16S rRNA £ 3 (£35S : AY742275) R 5h3E,
T 5 MRERE LR 168 1RNA | P51 2
FOEET NI FREN (B 2), WE 2 T4,
EWABIIBERZ A R % 6 Rk ; L B
BES =W BYIBH R B R G R RRIT,
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Tab.1 The distribution of variable nucleotides and haplotypes in 16S rRNA fragments of the five populations

1111 1111112222 22223344 (K population
156670011 4899992256 68880224
8093516935 9201345965 65788550 SY sz YJ z BH
01 AATTGTGATG AATTAATAGT TTTTGTTG 2 0 0 0 0
02....A A .. .... Go........... 1 1 0 0 0
03....A...C. ....G..... ........ 1 0 0 0 0
04....A.AG.. .GA..G.G.. .C. -A.. 1 0 0 0 1
05....A ... .... Go.......... C 1 0 0 0 0
06....A .... .... G.......... C 3 0 0 0 0
07 ....A ... .... [ 11 14 12 11 10
08....AC.... ... CG..... ........ 0 1 0 0 0
09 ..CGAC.... .... Go.... ... 0 1 0 0 0
10....A.AG.AGGA..GC... .C. -A... 0 1 0 0 0
11....A.AG.. .GA..GC... .C. —A... 0 1 6 7 4
12 ... AL L. G....C........ 0 1 0 0 0
13....A.AG.. .GA..G.G.. .CC-A.. 0 0 0 0 1
14....A.AG.. .GA..GC... .C. -A..C 0 0 0 0 2
15 ... AL ... [€ T 0 0 0 0 2
16 ...... AG.. .GA..GC... .C. -A.. 0 0 0 1 0
17 ... AL Ll G..... C...... 0 0 0 1 0
1I8GC..A..... .... Go.... ... 0 0 1 0 0
19....A.AG.. .GA..GC.A. .C. -A.. 0 0 1 0 0
R2 SARHXNMFFEST S HERER
Tab.2 Measure ( +SD) of genetic diversity in the five populations
Bl ) R REE(H) BHREFER: ()
population no. of individuals haplotype diversity nucleotide diversity
= (SY) 20 0.6895 + 0.1053 0. 00435 +0. 002887
HII1(SZ) 20 0.5211 + 0.1346 0.00586 +0. 003664
FHYL.(YT) 20 0.5737 + 0.0904 0. 01050 +0. 006008
BT (ZT) 20 0.6000 + 0.0771 0.01081 +0. 006165
It (BH) 20 0.7211 + 0.0892 0. 01168 +0. 006604
B3} (Total) 100 0.6335 + 0.0500 0. 009246 0. 005152
R3 BEEM(NBELEA) N F, (HBETH)
Tab.3 Population pairwise F, ( above diagonal) and N, ( below diagonal) values
Bk =1 W R W 1t
population (SY) (SZ) (YD) (Z)) (BH)
=WE(SY) - £ 2.464 7 1.786 5 1.982 0
HI(SZ) —0.006 76™ 5 - 4.5715 2.907 6 3.171 6
FHYL(YT) 0.168 65™* 0.098 59™* - ®© ®©
HIT(ZT) 0.218 67° 0.146 73 % —-0.044 41™* - ®©
JL¥s (BH) 0.201 45° 0.136 18° —0.036 39™*> —0.039 89™* —
Notes; * P <0.05, n.s. means no significance (P >0.05)
x4 BEAHBEZROI FERSFESIHT(AMOVA)
Tab.4 Analysis of molecular variance (AMOVA)
HA HEE BIEERTE HBERBOL BERB F-5it & P
source of variation df sun of squares variance components  percentage of variation Fg P-value
5 AT 4 21. 560 0.17511 Va 8.49 0.084 88 0.01594°
among populations : : : : .
ﬁﬁilj‘] . 95 179. 350 1.887 89 Vb 91.51
within populations
Bk 929 200. 910 2. 06300
total

Notes; # P <0.05,n. s. means no significance( P >0.05)
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=1 (SY)
#Hl (SZ)
fgﬂ (YJ;
IR VA
‘{ JLig (BH)
H A ZEXTIF
0.04 0.03 0.02 0.0l 0.00

B2 R NJEMEES 18 mtDNA
16S rRNA FHIHISF REGH
Fig.2 Neighbor-joining tree of the five
population based 16S rRAN

3 g

16S tRNA 7E#f kBt ZH AR P E LR
TR, PlinERFiE%E" FH 165 RNA
EZERFI N EFEMAHESD E B X
( Fenneropenaeus chinensis ) BERH) 12A% 2 RE M 3EET
TS, SR FZHHARI A 168 (RNA FH 75
BAFEENBETFRESMEURBRZ BFE—E
#3844k, Machado 25" % FAEXIUF ( Penaeus
notialis ) 16S tRNA ZREFF 3|47 T 40471, R K
PAKIE] Y 168 1RNA B BRI B
8. W A, U R B N 18] ( Patinopecten
yessoensis ) , FiFLFa I (9l ¢ Chlamys farreri) , T4t
120 rivulari ) F1 4% tig [24]
( Sinonovacula constricta) FERH) 16S tRNA EFH P
Fh, KB T EERBRERERA A, A
FH 16S rRNA e[ FBest 5 ASBE T X 4R B A= e A
B BT TR, SRRV IR
168 tRNA R H Rk AT AL AT U™ AT 4k
W E YRR B R AL (K 5), X5 Klinbunga
HV BB MR EA B, Klinbunga % F
RFLP k4317 T & H 3 N 87 A4 B iR B9 20k 1K
DNA B RRZHE M , R BE T XTUFRE R Y 2 8L
& DNA B REAEM(2. 21% ) — IR YR RE
R Zki fk DNA BHREHME (1. 0% ) H1R
%, A, TATIAFE) 16S rRNA B H R L H 1
L8R ™ BR(F5) o

Ak, Wk 2 TTLAE i, 5 BRI 165
RNA BHBREZHENZRIEE K, LB RN
BHER LM (0. 011 689) i, XS5HER
EU AW RGN (Perna viridis) 3 P A B
BEZHEEMLHRELNPEENENEES
( Coelomactra antiquata)5 > B REER BIE L+
PEE R, BRILERF RN BRE TR,

( Crassostrea

X ULHA , TT REILERE (LA R A BT E K IR) TRZ )
FREGFH BB AEX P B BRI, R BT o
A, N2 BATLE H, Z 8 IR =1
FEAR B8 2 Z R A XL B R R RAR 2, X 7R
7 AT BB P X BB A T 3 AR Z BT
B HAFREE AR , B 3 BI04 75 B9 BT X 4R
BHAFHEZLIEEERL, NTHTHREY
Kok A ¥ o A R L P B 1 X R T RS B A TR 1 Kok AR
WRERR T —E R IERBER AN , N TIFE = TE I
DT B8 2 ZREPEREG . Al , BH —F T e
Rl TAXREN BN HEREMA L, BBA T
R =T FINFHARR R A B R

RS A1 PIRETRS FEER
Tab.5 Measure ( +SD) of nucleotide diversity

in the four populations

16S rRNA #ZH R
(=}
b R (n) LRt ()
species individuals nu.cleot.lde
diversity
T RHER
P. monodon 100 0. 009 2
HifLE N
Chlamys farreri 31 0.003 4
pliwd Kk
Crassostrea 105 0.006 8
rivulari
ErLg

Sinonovacula 47 0.0189

constricta

FL7E 1992 4, Benzie %™ FI| f IF] T W4 AR
SR T BOKHW B 5 % iR BF A Bk, 5 R R A
SOEF A R BRI 2 RAE JLE A B, BHRR 038
fEERHREE ;AU EMEZRILTAR, B
AR EERNARBE, BEJS, Brooker ™ f|
R B EF AR 44T T B H B X 4R B A 8
i, 4515 Benzie FFA—3, HI, TR
TPIFE A R R R 2 R BB BEN, A
BHSEBEARZ R MEEER 2, BRI K
A BWREE, 23CFH 16S rRRNA 247 TR
E R 5 AN X UREF AR BRI G S5 M, 5 R &
HERRMREEZREREE, W SRR
B B ( BPEF A AT BRI B4 7K SCIR 18 I 3 B
BHFR) A %o dHVE (dLa ik irfe pkis) 2 —
AEEEREE(E L), ZBEMES RIEHES
BRI BELFRE , HVE Y B Mg K SR L 5 Hf K 8 8
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Z 25, T RERELAT T R 18] B9 X HF AR A 40
AR B R B by 8, LR A S B
W ZEHEZHRE T RENREER
(£3), KIHKE™ MPRERE" WEMA P
WOy B T AL B 9 ¥ v K SCR UG, JLER ¥
(LA REAR BT 7E B9 K30 B I BRER IX 51 T oA
BT B St A3 7 P, LR %™ S e
EHRPUIET 5 > B RIHATE S 2571 RAPD 43
Pt AL ¥R 5 IR B VLR B R L B
M BEBME 4 > AR BRE B, K
REPWSIE LB BE X, H5,BE
BRI RAR S HINHR S LA SRR
Mt 2R BE™

WAL, BT AR S TR | = IR A%
xR BBE, XWHREF VBRI SILEBRH
BM LB, B b THERIE , BT bR
BB EER AR R, B, WTTRHA T BB AL
BRI , WA SRR SRR e 22
FB#E. Aid 16S IRNA REREFEFBAR, &
P56 mDNA HAA [F] 59 2 B X 38 (40 D-loop
4 ) FIZEH A DNA HATRHAR BRI 27047,
HE— IR R RS 5 YR =R
BEZERBE,

Y% 5 A FEARE K 168 tRNA FFIH) Fop sy
¥r . AMOVA 5347 L RAEE I 70T RGaM, P E
% 5 A EPAERHAT LOSTET SR E T R4t w
AR ZERH AR : — R =R 55—
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Assessing genetic diversity of the five wild tiger prawn
( Penaeus monodon ) populations in the coastal waters of South
China Sea, based on mitochondrial DNA 16S rRNA sequences

ZHOU Fa-lin'? | JIANG Shi-gui', JIANG Yong-jie', HUANG Jian-hua', MA Zhi-ming’
(1. South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract ; The aim of the present study was to survey mtDNA 168 rRNA sequence variation to assess genetic
diversity and genetic structure of the wild tiger prawn in the coastal waters of South China. The samples of
P. monodon had been obtained from the coastal waters of South China which included the coastal waters of
Sanya( SY ), Shenzhen ( SZ), Zhanjiang (ZJ), Yangjiang ( YJ), and Beihai (BH). 100 individuals of
P. monodon were caught from the five putative populations ( SY putative population, SZ putative
population, YJ putative population, ZJ putative population and BH putative population). The PCR
technique was used to amplify the mtDNA 16S rRNA among 100 individuals. The PCR products were
purified and sequenced. As a result, 440 bp nucleotide sequences of partial 16S rRNA were obtained ( some
of the marginal sequences were excluded). 19 haplotypes and 28 variable sites were detected among all
partial mitochondrial 16S rRNA sequences of 100 tiger prawns. Nucleotide diversities () in SY putative
population, SZ putative population, YJ putative population, ZJ putative population and BH putative
population were 0.004 35,0.005 86,0.010 50,0. 010 81 and 0. 011 68 respectively. Haplotype diversities
(H) in SY putative population, SZ putative population, YJ putative population, ZJ putative population and
BH putative population were 0. 6895, 0. 5211, 0. 5737, 0. 6000 and 0. 7211 respectively. F, values
between ZJ and SY, SZ putative populations, between BH and SY, SZ putative populations showed
significant genetic differences, and F, values among all the other populations showed no strong genetic
differences. Significant genetic differentiation among all five putative populations was found by analysis of
molecular variance ( AMOVA). The NJ tree of the five putative populations showed the SY and SZ putative
populations had the closest relation among the five putative populations; the BH and ZJ putative populations
had the greatest genetic distance from the SY and SZ putative populations among the five putative
populations. Therefore, we conclude that the five putative populations can provide two basic populations for
selective breeding of P. monodon; one is the SY and SZ geographic stock, and the other is the ZJ and BH
geographic stock.

Key words ; Penaeus monodon ;16S rRNA ; genetic diversity; South China Sea



