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RAPD £ AR 5087 T %7 A R B A 3L I 2 1K,
Supungul & WFFE T 2 [ BT V5 Sl BRE 45 X 0 1Y
FiRE S5 ) A st i Z #E MK F. Pan 60 GifE T
23 X 22 AV A R A el T AR A B X R A
i 1% 2 B P Rl BE 45 W 1Y 43 Hr. Duda I
Palumbi- " #F 58 T 74 A F- 3, 74 I 7 BE 45 % iR
AP EESE#y . Wuthisuthimethaveea 2817 4385 T
LA B ERD. Xu %5z A TR Ric AR
BFSE T SE RS2 B A FHFR A A BE T ST R RE AR 9 8t 1%
MY (B A7 5 o [ v S 0 7 % M A 748
B HEAAR L B 5574 - | 79 BN RS PR R 2 8] i 7
R A% 22 B AL 2540 AR ] 174 5k DR A0 bR 20 55
— R [ A DG GE A A WA, T IR
e ] VSRS %o MR ) 18 1 22 R FB AR 454 S5 7Y
K- VHERRE PERE AR Z R R N —ER K
{14 £ BEE R BB 1 AR 3 A% 4 ) B it % 2 B
P L PR L B T BT PR 330 X5 BT X R A R AR
K E BN A HA AR A ek
178k — 2 A ST R BT X0 M 49 358 1% & A 4 fit
AR

ARWFFEFLE 0 B F 1-alpha W& FIFH 5
I ) 5 A X e ] i VR A Y 0T MR R A 11 o B 5
18 3% Z R IR T 40T+ [R) B fEF  1 v [ v
BEAT XF BF ZE R 1-alpha W& TS
Genbank J1PG ATV | PG B[ BE 3 BE (A A 2E 4 X
1-alpha W& 75 4T HCBE BT 38351 70 KF

AR I8 £ 235 4 38 1% 22 R A 2K R TR 32 0

1 MRS

L1 ##

P A BT X MR RE & 43 SR BRI G =
VGV B i 38, BRA 75 06 T K O A7 3B
] S8 AR AR
1.2 EFE4H DNA #y3RE

TRILAZ 0.1 g By R, i HAR A 5 2 4%
&I 500 L TENO 4 il %4 i 2% vh itk ( Tris-Cl
50 mmol+ L', pH 9.0; EDTA 100 mmol+L"';
NaCl 200 mmol = L), 23k ik 2% 4 SDS Fl
1 mge-mL "' {93E 1 B K, IR5) 5,56 CiHfk £
. SE IR A il 48— U SE IR FRR A 0 (1
07 IR L 25024 DR 2 IREEZ K

HELE B RAE A5 — 5 A 1/10
{AF% NaAC (pH 5.0), 2 £ & FL I /K & B UL 3
DNA,70 % i ZBEVES 2 W BB IR T A
SR, A 100 pL. HB 46K %5 . — 20 °C IR 7
#wH.
1.3 PCR 1%

P N F 1-alpha W& F 51 WP Z
8 Duda #1 Palumbi 9 8| #"% (EF3s. 5 -
GACAAGGCCCTCCGTCTTCC - 3' ; EFd4s:
5' = GGGCACTGTTCCAATACCTCC-3", ¥
1 = N EAFA 50 1., 10 X ExTagq buffer 5 pl.,
2.5 mmol+L."" ANTP {4 4 uL .10 pmol-L ™"
51914 1 pl. 1 pl. DNA #5472 (20 ng <pl.™) ,Ex
Taq(5U« pL ') 0. 25 pl., b2 H8 4l Kk 5 2K R
50 pL 9 1S 4. 94 °C Wi HE 5 min, 94 “CAE
30 S.57 “Cif k 30 5,72 ‘C A 2 min iz 4T 34
AMEFR; BeJ5 72 “CHEf# 10 min, § 847 2%
iy Agrose BEHLTK 435 (1 X TBE, 130 V,20 min),
EB Juff, , BERE R R G WL .
1.4 ZEREK

W44 O PE b I8 Marchuk 265 (19 ) 52 3547
S RERE AR PRI €0 0% PH M v e AT TR VR S T
W4 5E B9 PCR B2 B 4K & 10 X buffer 2.5 ul.,
2.5 mmol+L."" dNTP Mixture 2.5 pl. ,10 pmol+
L '8144 0.5 uL B 1 pL .pfu i 0. 5 uL ,#b
JERRA K ELARRL 25 pl o PRS0 94 C TR
£ 5 min, 94 C7A5H: 30 5,50 “CiB k 30 5,72 “C ik
fi 2 min , B 4T 34 DMIEIH: B Jq 72 °C FEAH
10 min ¥ 34 7= ¥ FH 2% 1 Agrose Ji& H ik 4 5
(1XTBE,130 V,20 min), EB 3t {4, & B % %
GigE . vEPHYEE YRk BIgRE A AR R
) AT ALY
1.5 HiELmE

F T2 A9 515 Duda il Palumbi-®’ ] [H]
BESE IR 7 T A9 31 (4 78 KTV | 7 B BE T BE 7 %
URREAA (9 I 91 ( Genbank J5 %1 5 AF133939
AF134050) 47 ted 4. i Clustral X #1720
& X407 . il DNASP4. 0% 47 K {8, P; {H.
AL BRI S35 43 BT o FIEIR] A9 AR
WAL RIS F 434k ( F-statistics. Fs1) 95
FI Arlequin2. 07" B0k 52 . RIEE ] A4 2 PRI AR
it Nei 27 815 4 . 38 Excoffier %42
A AT AR I A S 5 Y 4 178 S S R o
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(AMOVA), I MEGA2. 0 Y 8 {43 5 BE A )
f) Nei's & T FARAEFEMR A A9 Nei's 8L #E
BRI E AL - ¥ 3 (UPGMA) 347 B 364y
P A8 B2 56 R, R Bootstrap (& ¥ A
1000) K 4431 R GuM 25 57 L B AF

2 RS0

2.1 HEBEFEEREFT SEE

H T SR X RRER A4 S = i R/ K
272 200 bp, HEBEAIA 95 K. 4050k A
WHNC20 4~)  MERG (9), HEVT (35 4~) L B¢ (31
AN AEESE 95 MM IE AT 71 ASEH TR S
Sl Ho AT 4l A SRR AL 8T 29 4>, 28PN
42 4. BATREZPEMERS R P, = 0. 0360 4. F-1
B2 S 5 K =6.739, MfFR% H=44(&
D), SRR LR Z A FE 5 H, = 0. 952,

R 1 RESERET AR R R
BESHESHILE
Tab. 1 Genetic diversity among populations of the

2.2 WHEEE.EAFEFE . EHDEFFEANIE
LEZC3ES R

XiF 10 ANFEAR S 0 HEAT HE Ao Hr » R IREN FE 2
VI 22 25 M 5 L B 85, Ok 87. 106, JERR =
Lh R 7 S HK L 16 i AR 2 AP A5 LU AR
45. 9% WIS 3 LOMCA , P ROT-VE i TP ED
P R R AR, BRI AR 2R TR B
Fiz/N0. 865) , Hoyk iy Hy i it (0. 895) . &: KA
ENREJEVE L (0. 967) . P4 ACEVE BEIA - X AT IR
ZREVESR RO 0. 338 82, V4 B B P BHAAF Y 8% 4F
FRZFEVERR BN 0. 126 44, v [ 16 3 7 4% 1 R
ZAEPEIRECH 0. 0379 6. BAYFE K. 10 ROFPERE
A1 8045 Z2 R PR 35 8, P B RE TR AR I i A% 22
PSR T e a] o [ R R AR s AR R G
2).,

F2 HEEMRSHENBESHESHER
Tab. 2 Genetic diversity among populations

of the black tiger prawn

TitH

black tiger prawn from the south China Sea item n: H Hq ) = 2
I H . s
o H Hi S K P, PR o5 4y 0952 42 6739 0.03604
item China sea aera
e EEEJE Y
I f! frf]m T 0. 944 17 7.722 0,03940 Indonesia 1& 14 (967" 140 BO.745- 0.26157
I e
]ﬁﬁi 18 0. 935 27 6.622 0.03503 Philippines 39 3% 0830 <148 “90.800" ogrly
o Hysfe Pyl 7 et
) ?ﬁﬂ— 99 0. 963 28 7.193  0.03786 Malaysia 17 11 0.941 141 73.669 0, 38773
Zhanjiang
s 3k it im ; .
Iy 15 0063 25 7.589 0.03953 Modogascar: > 0 G850 8o T02. 000
Shenzhen
B R i
; A 29 10 0.865 60 26.057 0.14239
He P FREG H- S 8EG Hy— 05 B 2 P48 3G Mauritius
S—ZEMALEEGK—F BT #E G P—EHI
S—ZEMALEEG KB M 786G P BT 2 Rekdg f?f:lﬂn?lﬂ: 11 8 0.927 50 926.545 014120

B 2 [l

Notes; m—number of  individuals; H—number  of

Haplotypes; Hy—Haplotype diversity index; S—Number of
polymorphic sites; K— Average number of nucleotide differences;

P;—Nucleotide diversity. the same as the Tah, 2

He B (P 51 -5 78 K9 L V8 B BE T A9
Fe3 AT e B4 A A6 B3k 207 SR b Ak A
T 188 MR AR S A AT I AR L
67 A~ ML FR 121 4. BT RZFEERE R
P:=0.36427, - #% H R 22 55 8t K = 54. 227,
AT R % H = 89, B £ BY Ik [N £ F k15 B
H,=0.975,

2.3 BESNWEBE(Fa) JBEEEMBESH
H1%& 3 T LA Hh PHEDBEVE B kb hn L B
SR A 22 (9 BT X IFRE (RS v [ R Y BE
A5 X MR 14 38 % T B AR R (0. 9) L JH R JE T 5 ED
JE RV Y 22 18] (1418 % B s ik 3] 1 i KB (0. 9)
H ] VAR Sl TR Y 6 M A4 22 J] 1Y 35t % B R AR/
(0. 0) . IPTFTHEGR ] 193815 L I8 8 Fsr B - B
H R FEAA 5 40 38 J2 WP 0 = 18] 9 8L 1% o fh 35 2
Fsrdie/NC— 0. 048) . b #F A 55 S5 1k im 48 o 1
ZJa] AL A AL TS B For 2K (0. 868) , Hrhpg
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AT PEREVACHFN PG ED BEPERE (R 5 v [ SR (A 1] 38
&5k B S 25 5 (P<<0. 001) , [ st P ED

JEEPEREA RN PG AT PEREIA 2Z 0] 31 bt B
B i@ F 25 5 (P<<0. 001),

F®3 WPMISHEKEMBREES AL LT RBESLEH Fa IRETH)
Tab. 3 Genetic distance (upper diagonal) and popultion pairwise Fs; valules(below diagonal)

of the different populations of the black tiger prawn

P 1 2 3 4 5 6 7 8 9 10
population
1 i ~ 0.1 0.0 0.1 0.7 0.8 0.8 0.9 0.9 0,9
Haian
2L ~0.034 B 0.1 0.1 0.7 0.8 0.8 0.9 0.9 0.9
Beihai
ML -0.025 —0.021 ~ 0.0 0.7 0.8 0.8 0.9 0.9 0.9
Zhanjiang
4 W -0.014  —0.010 —0.022 - 0.7 0.8 0.8 0.9 0.9 0.9
Shenzhen
SHERWE eoree 0.730°+ 0,734+ 0.702" " ~ 0.6 0.6 0.8 0.9 0.9
Indonesia
= Lo
6 JEfls 0.528** 0,637** 0.644%* 0,595**  0.045 ) 0.6 0.8 0.8 0.8
Philippines
7 5RAE 0.521** 0.637*° 0.645"* 0.594**  0.055  —0.038 - 0.8 0.8 0.8
Malaysia
. .
8 ARG gepes 0.868%+ 0.866°* 0.865°° 0.664°* 0,547 0,529° " ) 0.2 0.2
Madagascar
T Bl sk
9 BHLRH 0.805°° 0.829°° 0.829** 0.819"* 0.639°* 0.539°° 0.521°°  0.086 ~ 0.2
Mauritius
mﬁﬁi:}f 0.826°° 0.850°* 0.849** 0.841°* 0.604** 0.477°* 0.455°°  0.062  —0.048

MNotes: # * P=20, 001

M 4 1 AMOVA 4387 804 7T 1. 64. 82%
U T REAAR 8] f) 78 A4 728 55 B4R AL A ] 119 et 1
AR5 RGBAE R S 1 35. 1804, REAAR ) 4% 431k
% (Fsr =0.648; P<<0.0001),

F4 BEHXER 10 ) BEBETED
FFERELRTH(AMOVA)

Tab. 4 AMOVA analysis of genetic variation in
tiger prawn populations
source of 1f sum of variance percentage
variation df squares components ol variation
iy y 9  5908.416 31.414 64. 82
among populations
i Liale . 197 3359.923 17.053 35.18
within populations
Bit 206 9267923 48, 467 100
total

2.4 BEEMFEZXRRRESN

I MEGA2 8455 T 10 /SRR R] 19 388 1%
PEES, 3 LAaX 10 A~ b AR BF 8 45 PE B A
UPGMA Z%: R (& 2)., UPGMA RGP &,
10 AN BE X HREEAAIE B K43 32, — 3 i 7 KOF
PEREAACR (8 I S A 2H B 5 — Sl G B
THEIA Sl 2 B

3 he
3.1 FhEEEN
W B R T IF B R AP AR A 4 A GER

[ VA SR E 9 AT MR AR Y For 535 AT 25 B 3 A
(N, Horh ity g B S BRI BE R N, Rk
(35.84), dbifg B 1A 5 R U BEAA 9 N, Fe K
(9.38) LB E &R Z [ FAAEE — e TR
AYRER AE L. B s o [ Vi e 45 A BE AR 2R AT 43
Brs I Mega S84 155 4 AU BERp e 6] (9 1%
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G0
Z1 CCTTCAGGTA AGAATCCACA GATTGCTCAG ATGTTGGTTA CAATA——AT —TATGTAGT
C L€] -

..... ATTG. —. .. A. ...
AAAAA ATTG. TA. .. A. ...
..... ATTG. TA. .. A....

Z1 CGATATGTTA TATAGTCAAT ATTTTTTCAG TGTATGGTTA AGTATGTTGA GCAGGAGTGA

n
=C




860 KoOEE R 32 %

180
Z1 TTGCAGTGCA GGGGTGAAGG AGAAA-AGTA CGAACGAAGT GAATTTATTT GTTCTTAATT
Z =L Loa RATTIRCGS LG ARREREAE 7. A S TS A

216
Z1 TT-GATTTTC TCCTCCCACA GGACGTCTAC AAGATT

Z8

Z10
Z11
Z12
Z13

B3

BT ol SRR 15 X R R A PR T 1-alpha P33 F 1750 9 S

Fig. 1 Haplotypes of elongation factor 1-alpha intron sequences region in China sea area Penaeus monodon individuals
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R RS AU HER S 53 4F 3 A FEAR Z 8] A8 38t 15 R
BN 0.1, MIGRYIEEA L VLRE (AR = W ik
[¥1] F) 82 A B S U341 0. 0, 3 156 BH BRIIFHEAA | VL
7 74 £ 3 e[ 19 B PR a1 o o | v St
FEAR 2Z A Y 2 (X A2 A0 %, MEGA #4
UPGMA 7 FREXLFREW . 0 FRIEXLZMIE L
P I8 ) TR S b TR AR Ay SRt 7 — 3 T LV
A v e R A IR DN AR SR ) — 32 X 5 FK AR
SRR BRI A R — . MR,
I =ABER P ALE 1 02 (8] AT 2 Bl s B
B35 PR [R] 1 BE1T X UR e LD A IR g1k 4
SRR LA E R (R T = AR AY 8% 22 50
AN EERITEIN A 2 5 R R & BELAS TG i
P 55 08 pl  E T TR A v %) X6 I 22 T Y AT
P Al A SR A AE B (L R S i R
VLRVl 22 1] (1 5 R e /D

WGP AL T KT F A P B AR AR 0 A AR
4 UPGMA 2% =N FE X B4 10 4>
BT X WA A AT SR 2 (I 2D, 7 K- 3 i g D

Zhanjiang
| | Shenzhen
Hainan

Beihai
Indonesia

Philippines

Malaysia
Madagascar
Mauritius

Tanzania

—
0.1

B2 BETRTUR 10 A~ HUIERPHEAY UPGMA R4H
Fig. 2 UPGMA tree of ten stocks of the

black tiger prawn

BEPERHA R L5 5 Duda Ml Palumbi “¢ gy
SRR —%, Duda il Palumbi 5% H 3R & fifi 6 =
JZ B (PCR) AR X 75 ACF- 3 PHENBEVE 6 AN BEYY
S AT SRR A 04 2 {1 R F 1-alpha & T 175
AT T Y738, R BVE V-3 PG B EE P A e il
FEAS R LA A i 3 11 25 53X P A K1 b R
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ST AP . PG T PN 45 M B A 2 i) i [
AC LA S o 10 PG B PN 45 A 22 () 1 28 3t

7 30— TR E 14 ] 24, 33 1 24 7 S 3k b fn #n
HHER e Z A 2e i L RIABARIA . PR
VG B EE T R4 BEAAR 04 43 A1 DA b L7 85 114 G2 3
FRARIEA EEARLEY  Duda Fl Palumbi'® AN
P AP 5 1 PG D 3 30 7 A R 1 M BB 4 2 ] 14
22 5] BB p BRI QUL L % i 3L BELAS BT S 3,
Al R B TG sh b A R R i . PHED
FERNPY - PERE R 7E M PR 8 R A B AR e
PP AT 1 2 (A A b X S A R
BEAC L 32 B BR 1, 76388 1% Z2 FE KO bk 52 3
BEERI2ET . VYA AN o [ S A S A
B A DA BRI « v [R] A A2 0 7 U ol 25
(LR JEAFAE — 28 AR A S PR A8 9 o (H X P 28 AR
A] HE {15 PG AP = A M BB AR AE 58 A fE
FE S AR S il
3.2 EEZHME

PEARF AR AR A T RR 20 1 5 i KT
ERE BRI o [ R v AR (3R 2) . hiERX = A
b X L b T K P ) S B 22 TR 14
Bt ZPEE M 22 A K. Duda 1 Palumbi''® 34
HENTHESER ZRERER 73 1 RGEL B W LA
22 50T e R & bl A A o
CUNMZAE T ) s ol th mT il 2 ph At 9 A 522 A
U e ) i AR Y . R, AR 2 T ARATT
AT DA Y P RSP A 78 ED B TR R A L 22
BEVELE AT B LA DTG i) 458 A0 1 n i) R
iX 5 Benzie 5% % 3 LA E 74 VA 2 ) BE Y5 X6
UF mtDNA 228 1% 458 7R 1 15 BF R A1 A9 b 3 A0 —
. SR ZRERE 2 ) A2 50T AVAAE TR Hb 2
(LE R 25 G EET AR TG Sh AR R
Al figg X F S .

S E k-

(1] Xl ss  rmn. BEW AR E N E W S S E N
FeAE[T . K =45 . 2002,3:3 - 5.

(2] 27 0E. BEYT %R KBl e B L), K= 9554,
1996,1:13 - 14.

(3] FEA. . B AR E 25 REY 6HUF T 1k e
FeuniA e[ ) ], A E K= .2004,25(2) 41 - 44,

(4] BR AR 52 AREEEK, S BET T AR Bl 95 9% S A
AT LT A4 (A S22 RO - 2000, 39
(3):16-19.

(5] UptAe, kb, SCA 7 . A5, BT X6 00F 3 1 4 3t
2 REMERY IR T A RAPD 27170, v [k 7= %}



862 K=

it

2%

.2005,12(06) .702 - 707.

(6] “Bakfe . BErh 52, BE AR AR M 2 2 b L) 1. K™
FH11.2002,6:31 - 33.

[7] t  BLATEE. SBHE, . LA UF 40 X EFF
PEVRTER A RAPD % % b i [ ] #4030 1 7 27 4Rt
2002,21(4) 45— 48.

[8] FEWEAR, ZR4r 5T, B RIE, 55, BE X HF 0 A B A=
it 1 72 5 i WF 5 L) 1. ¥ PEFL 4. 2004, 28 (6)
32— 36.

[9] ZkAs, KAk, B AR, S5, DRI S 5 A % o HF
A R LR A i DX 3 1 22 AR LT ). R K
7= .,2006.2(1) ;54 - 57,

[10] FaZmk, YA 5T, 22K A%, 5. ¥ B9 = WBE45 % R 2F
FEFPEE mtDNA 16S rRNA JE P A il IX 7 51 1 2
AL, # 7 K™,2006,6(2) : 13~ 18,

[11] Sugama K, Haryanti, Benzie ] A H., et al. Genetic
variation and population structure of the giant tiger
prawn, Penaeus monodon, in Indonesia [ ] .
Aquaculture. 2002, 37— 48.

[12] Tassanakajon A. Tiptawonnukul A, Supungul P, et
al . Tsolation and characterization of microsatellite
markers in the black tiger prawn Penaeus monodon
[J]. Molecular Marine Biology and Biotechnology.
1998, 7(1). b5—61.

[13] Tassanakajon A, Pongsomboon S, Jarayabhand P,
et al. Genetic structure in wild populations of black
tiger shrimp ( Penaeus monodon ) using randomly
amp lified polymorphic DNA analysis []]. Marine
Biotechnolgy. 1998, 6 (4). 249 — 254,

[14] Supungul P, Sootanan P, Klinbunga S, et al .
Microsatellite polymorphism and the population
structure of the black tiger shrimp ( Penaeusm
onodon) in Thailand [ J]. Marine Biotechnology.
2000, 2 (4): 339 - 347.

[15] Pan Y W. Chou H H. You E M. et al . Isolation
and characterization of 23 polymorphic microsatellite
markers for diversity and stock analysis in tiger
shrimp (  Penaeus monodon ) [ ]7]. Molecular
Ecology Notes. 2004, 4, 345— 347,

[16] Duda T F. Palumbi S R. Population structure of the

black tiger prawn, Penaeus monodon. among western

[17]

(18]

(19]

[20]

[21]

[22]

(23]

[24]

[25]

Indian Ocean and western Pacific populations [ ] ].
Marine Biology, 1999, 134. 705— 710.
Wuthisuthimethaveea S, Lumubol P, Vanavichit A,
et al. Development of microsatellite markers in
black tiger shrimp ( Penaeusm onodon Fabricius)
[J]. Aquaculture, 2003, 224 39 — 50.

Xu Z, Primavera ] H, Pena L. D, et al . Genetic
diversity of wild and cultured black tiger shrimp (
Penaeus monodon ) in  the Philippines using
microsatellites [ J ]. Aquaculture. 2001, 199
13 —40.

Marchuk D. Drumm M, Saulino A, Collins FS,
Construction of T-vectors, a rapid and general
system for direct cloning of unmodified PCR
produets[ J]. Nucleic Acids Res. 1991, 19; 1154,
Rozas |, Sanchez-DelBarrio | C, Messeguer X, et
al. DNASP, DNA polymorphism analyses by the
coalescent and other methods[ ] ]. Bioinformatics,
2003. 19(18) . 2496 — 2497,

Schneider S, Roessli D, Excoffier L. ARLEQUIN,
Version 2: a Software for Population Genetics Data
Analysis[ M]. Switzerland; Genetics and Biometry
Laboratory. University of Geneva, 2000

Nei M. Evolution of human races at the gene level
[M]// Bonne2 Tamir B, Cohen T. Goodman RM
ed. Human Genetics. Part A: The Unfolding
Genome. New York: Alan R. Liss, 1982;
167 — 181.

Excoffier L., Smouse P E, Quattro ] M. Analysis of
molecular variance inferred from metric distances
among DNA haplotypes: application to human
mitochondrial DNA restriction data [ ]]. Genetics,
1992, 131. 479 — 497,

Kumar S, Tamura K, Jakobsen 1 B, et al .
MEGAZ2: molecular evolutionary genetics analysis
software [ ] ]. Bioinformatics, 2001, 17 (12);
1244 — 1245.

Benzie ] A H. Ballment E, Frusher S. Genetic
structure of Penaeus monodon in  Australia;
concordant results from mtDNA and allozymes [ ]].
Aquaculture, 1993, 111. 89— 93.



6 1 SIB /1N A« [ T S RE Y X IR A 1 P B E T L DY RV I AR A S B LU S 863

Population structure of the black tiger prawn. Penaeus monodon .
among the south China Sea, western Pacific
and western Indian Ocean populations

XIONG Xiao-fei'*,  JIANG Shi-gui',  XIA Jun-hong', SU Tian-feng'., GONG Shi-yuan®
(1. South China Sea Fisheries Research Institute . Chinese Academy of Fishery Sciences . Guangzhou 510300, China;
2. Fisheries College . Huazhong Agricultural University . Wuhan 430070, China)

Abstract; Polymerase chain reaction (PCR) technique was used to amplify the elongation factor 1-
alpha intron sequences region for 95 wild individuals of Penaeus monodon caught from sea waters of
Sanya of Hainan, Shenzhen. Zhanjiang and Beihai in the south China Sea. The PCR products were
cloned. The electropositive cloned products were sequenced. As a result. about 216 bp nucleotide
sequences that could be analysed were obtained (the primer and some of the marginal sequences were
excluded). The nucleotide sequences of the black tiger prawn from China combined with the sequences
of the western Indian Ocean and western Pacific populations (from Genbank) were analysed. By using
Clustal X to align and compare the sequences of the 207 individuals with each other, 188 variation sites
were observed, of which there were 67 insertion sites or deletions, and 121 polymorphic sites, 89
haplotypes were detected from the elongation factor 1-alpha intron sequences, the Haploid diversity
(H,) was 0. 975. The results showed that gene diversity of the China population was minimum. gene
diversity of the western Indian Ocean population was the greatest. By analyzing popultion pairwise
Fsr-valules, it indicated very strong differentiation between populations from the western Pacific
Ocean and western Indian Ocean(P<Z0. 001), this differentiation was also detected among the south
China Sea., western Indian Ocean and western Pacific populations. In the molecular phylogenetic tree
constructed by the method of UPGMA, the western Pacific Ocean and China populations aggregated
into a branch, the western Indian Ocean population aggregated another branch., Judged by sequence
difference analysis. the distance related between the China and western Indian population was farther
than the distance related between China and western Pacific population; among four populations of the
south China Sea. Beihai population was more distantly related with Shenzhen, Hainan and Zhanjiang
populations. while Shenzhen. Zhanjiang and Hainan populations were more closely related.

Key words: Penaeus monodon; elongation factor 1-alpha intron sequence; population structure;

genetic diversity



