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HF &Rk DNA =4I| X F 5 /Y
6 N ILAEXTER(Litopenaeus vannamei)Fr A EL
HiEtE SRS

oo kiEER ORAS Ik
(RIS 5k e KRRV % i S TS0 L 201306)

FE i &R R DNAMDNA)E | X3 438 B T 700 7 B8R 3t 6 AN FL4H 5 X EF SR FE AR (ST
S2. Gl. G2, K1 fu Sg)ty & th Z A R st b X RIAT T 4. R BT, ERNE B 146 N
BAEAS ) 144 DY BBERER, HATNNEERSI A1 S2 %, 6 MR R A LM HD) N
0.42-0.99, ZH® %@ A 0.00-0.08, Hb, HfFA L AR N ZEE KL (Hd=0.99+0.01),
MU®mLSHERG N ZAEK S2 (1=0.08£0.04), % &% 8, HiF L HEME RN A BK SI
(Hd=0.42+0.08, 7=0.00), %1% % P 5% & 0y 2 B K S2 (Hd=0.88+0.02, 7=0.08+0.04), AMOVA 7 #f
FRE T, K EBKE WL ZE F(46.98%) AKX T K B BRIy 3 1% 2 7(53.02%). & AR IR By 3%
e At Fst 183 4 E18(0.173-0.974), KW 6 N R FAERAREZ kb z7, HETREIE
B EY UPGMA RSt U TRFALRMBY NI REER R, RAH#AMHEEL A
. SI T SQBERAE-—REN—F; Gl QLBREARE—R, BL SgBARE—&£, ME
5 KIBERREA -, 6 MEREFANREXRGREEBNIHMX REM, FH—FFBEA
WA B R 3R 1 22 R HAT AT RN, Bl — BRIk Ay MR AR AR R [ 3R 15 S FE MK P AL, SR A AR R A A
BB MBI AR R hRHEABRTEEKREN MR EESELN, EKREBRKE
AKBREHEE T BN —ERENREMMER; M E— AR A E G E BRI LI,
3 18] 18 3 K (7-9 AN F) B B R 2 (8] By 35 1 o fUABL T A 2 K T B f A ) o B Y 3t e o (UL

XA A ESTH; mtDNA =6 X 77, stk £, mEot; BERKER, £Kk£27
hESEE S917 XEIFRIRFEE A

FLEH I X5} 8F (Litopenaeus vannamei) 75 FR FE 56
XPHR PP FGTER , J507 T H R 56 TV R 7K B
FZ A TS IS 2 S PG FF R, S X IR
(Penaeus monodon) Fl H1 [& B X} ¥R (Fenneropenaeus
chinensis) I3 Jp it Bt b 3558 7= 8 f e 1) — KA R AR
fill(Meehan et al, 2003), FLANEXTERAER R . HFHRFE
B LORIREESE . PO e R B i T R AR,
Bl TRK FRIAH AR BYHE) , AT A 558 1 BRI ™
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JUVE L YLV RN pE AR XA L T A A

2 BR LGS X6 R Ff ol 5% 35 32 00 A7 78 58 [ (R
Fo. R ). Bk . %% E R E R e A
Hiu DX, 9 [ ML X R A o B R A Bn g
7% [ S B RE JE VG 0 1) ol R D 2 R A 36 TR A RS
). 2012 4F, Fe[E FLAN Xt R S50 6 = ok 117 5 ¢,
2y by AER FLANEE ST IR 7= 51 40% , ITAF S B4 T
S AT AN E K B LR XT HR SR GE 7l , FhR
(I HER AR R R, SEAKEF TR AR . BT,
E RS /'\%Eév\my\é@?%ﬁﬁﬂﬁj:mg%#ﬂ

BRI, R T , K RIS T4 M [
HRTIHE S DS IF 5 7 SRR B A R A A 25 B R

IR R L N A (TE S b M R B Ny N3 55 B (o S = N
Wy, B E B — D E WAL Bk B ET ih
Il PRI, 5 T i ] P A [ b DX LA v %o R
FEUR ] 13815 ZFEME ST SO I 25 5, 0 LGN X)
HR AR A 77 IR AE N R At B S s A% 15 5efs R

H i, 0T MLah xR 3548 2 FE% 1Y 434 22k
B E - BE £ A (RFLP) . Zkifk DNA #ric
(mtDNA) . §" 3 F Be A iE Z 5% (AFLP) | fij 57 41 &
& (SSR)&E: 43T A W2 hn il H R (Valles-Jimenez et al,
2006; Dutta et al, 2014; Shen et al, 2007; Pérez et al,
2004 . 2005; Gorbach et al, 2009), H T 5% mtDNA
HA M BB R . DNA ZrF/h . ¥ 005G
SEFFIZH S BN BE AR SY . BRZ HEZH . DNA R4S
R — R YL 5 (Wolstenholme, 1992), M, IT4F
RAE LM E . 43HF mDNA 42951 8543 2 K R Bk
PRI #ﬂ’ﬂé?\ e Bk W5 K 7 3 ) 2 e 3k Ak R

FEUREAL 22 o T B T B . Hirb, A OGOk K
125 ¥rRNA. 168 rRNA. COI. D-loop “5:H Fr B fy It
33 ¥ % (Bouchon et al, 1994; Machado et al, 1993;
Lavery et al, 2004; McMillen-Jackson et al, 2004),

P X (D-loop) e &bt FRYAE A IX, kAl
BEML, 3 A BEARIKE A 5243 8T (Zhang et al, 1992).
A G LR R AR ] D 3 e AR, % 56 [ JEHEL) |
FEE . PET RS =X 6 N AN T FRFH
ANEEXTAFREAAR AT T 35t 45 ZFEIE R 22 SR o047, LA
LGRS HR B A 7 300 R 7 R Jo ¢ YR Pl
FIREESE

1 #RE5FE
1.1 HHARREREREZE DNA BRI

AT 5T B REAS 43 0 B [ 3€ R 2E BIE 5 FL4A 52 X 0
TR (ST, S2. Sg HEIAR) . SEIE OC 5 FLANIEXT R
FEFEHL(GT. G2 HER)FIH ) 2R 48 FLANEE X HF 5%
Bl L (K1 BEAR), o S1. S2 i Sg #EARI ] A )
PR W) BOATHF, FRAETESEPERE M, S2 BEA T A[H
AR 4 3 Wk A [A— MR AR G, G2 BERR H %
SRR R R ETHFAR . SEI0 AR v 25 R sl i iR
BRI, ATFER ek QIR ER e 38 A, oK s 3 T iE
A, WIS E S T 4C KA IR E A . o,
S1. K1 BEARSTREA S2 BERIYFE 4> BEA AT M b
BT, S2 BHARMIAT LR EEAG IR K . AT
e, HAREREGS B 1, AHFoE e fBkE A F
S H L4 DNA RBOGRF & [ R R LB

F1 JFLNEITFR 6 MEAEERKESIERES
Tab.l Sample source and sampling information of 6 populations of L. vannamei
F , \ . \ ; F A = .
SarEnX;fn]gL I‘[;Jme i RARE FeaR R Saﬁmz}ﬁfzsz5 e i
. z
(Y-M) Population Developmental stage Sample source (ind.) Remarks
INE S
2013-08 S1 SEUF Broodstock 1A 1 25 e 3¢
Broodstock Company 1, C1 Male & female record
S HEE R AR . (BT
2013-08 S2 ;J*EEF Broodstock B d KC 2.2 148 Ma]e, female, body
roodstock C-ompany 2, length, and body weight
2013-09 Gl SEUF Broodstock </ e 26 AEA
Guam, USA, G Not available
2013-11 Kl AR Adult J AR 59 W iC %
Maoming, Guangdong, M Male & female record
INF .
2013-12 Sg LIUF Juvenile FhiF2 Al 3 16 B
Broodstock Company 3,C3 Not available
2013-12 G2 f{UF Postlarva FH % 5 Guam, USA, G 11 MG

Not available
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14 FETLRIR DNA EH X FFAY 6 4 FLANE X ER (Litopenaeus vannamei)FE SR IR AL ZREME 08T 65

(M)A PR FI R BOGE N4 A DNA, SIS 2 )
DNA FEi 28 1.0%0%) EB-BE e e ik I 26 B, il
A WL 436 B 1 (Thermo  Scientific) &6 i 5%
B FEA DNA WREEJS, 423K DNA HEdhirde, REFET
—20°CokA & H -

1.2 mtDNA = #| X F 3§ PCR ¥ 18 &l F

%:7% NCBI ) GenBank 1 EL 23 A7 (14 FL4H I X R 2k
itk DNA 2P oIt il K i By 3519,
TG Y FE S5 R . F-276(5'-CCTAAAATTGAA-
AGAATAAGCTAGG-3")#l R-1089(5’-AGTGTCTTCT-
TTTTGTATGAAACTTTAATC-3"), I ¥ T1%5F
X, FUBIWE X, 519 hA TAY TR
B AR AR A . B, fifk PCR &, Mk
BAEGE KR EES3TC, 55°C . 57C . 59°CAHI 617TC)
4T PCR BB Y 1S, § 3448 1.0% EB-3i
NEAEEE RS LUK AN, R HiE 55°CY B REB IR E
FEE T 25T, AT T EBER S AP . PCR Ak
%49 50 ul: DNA #i47 2.0 ul; b FH7514(10 pmol/L)
% 1 ul; 2xPCR Master Mix (_ AR A P RH A7 R
INAE]) 25wl FNFTERFERGEK BLARFLR 50 ul, PCR
RS R 94°CHARYE 3 miny 94°C7Z8PE 1 min, 55°C
iBK 1 min, 72°CIEMH 1 min, 35 MEH; )5 72°CHE
ffi 5 min; 15°CH£AF. PCR ¥ =114 1.0%) EB-3x

EPAREEE IS FEL VIR, I RICR AT A I R LR ), L
A T AW TR () e A B w4 T 0L )y

1.3 mtDNA E§IXFINEE S S

H I 7 B mtDNA 4516 X5 91 FH 5 47 G 48 S0
BioEdit v7.0.5.2 #E4T U X REBRIFAT AN TALIE , LBRPY
U 2R IF 4 ;s ClustW 3R P HE1 T 2 8 LU X 43 #T
fdiFH DNAsp v5.1 FAFHHEP ARSI 8L . 722 A s
fai 205 BAL A5, IF 1A S R A5 1 2 44 (Haplotype
diversity, Hd). #1124 (Nucleotide diversity, )
I Y54 7 1R 22 57 80 (Average number of nucleotide
differences, k); F Arlequin v3.1 Z4-SeiTilSE4 . £
AV B, B4 (Transitionsal, Si) . Hi#t(Transversional,
Sv) Fldd A /812K (Insertion  deletion, Indel)=5 41 ¥ 275
PEREEL, JEXT 6 IMHHAREAR 151G ZFEPEHEA T Tajima’s
D (E P PER S, X RER RN ] 9 352 4% 42 S5 64T
AMOVA(Analysis of Molecular Variance))F /5 225347
Fg A& 4340 [E 2 23X Fst (Fixation Index statistics)#:
5% . F§ MEGA v5.0 4 Y Kimura Two-Parameter
PP AR N R R B FE B8, SRR AL
7% (Unweighted pair-group method with arithmetic

means, UPGMA)F & 3E T 5t 4% BF 25 i E A (0] 19 43+
Z G0 A 5L T B B 45 S A BA% R NT (Neighbor
Joining) B, Xt R G 45 4 Y SRR 4T
1000 UK FEA 5 .

2 R

2.1 JLAEXTHS mtDNA 24X EIMNET RS

PCR 3 fIT 15 FLANIEE X HF mtDNA $ il X 751 7=
Y, RS IE gk, Hr, S2 A FEA
PR P4 SR HAR SR ARG v b e i ik, 4t
THF 2] 6 > FLANEERT IR BEAR 1) 285 AN [A] FLA T X HF
FEA ) mDNA ¥ X551, 5 |4 1K 813 bp,
SRR P A i B BE P22 783 bp (730-813 bp), i
H BioEdit FX 4 F Xt 43 1 3F KB Wi U R P A, JF
G254 3K A 603 bp (602-604 bp), 5 15 7 41
7 BLASTn 5 NCBI H' GenBank A7 [ LA XT
IR mtDNA J7 3[R AE HEAT Bt o B, H RIS A4
FEBSF-24 4 94% (87%—100%), HIAEFINFTIRF 51 H
JUANEEST IR B mtDNA #5 X 0 H b5 F 50 .
DNAsp v5 THEARSFA AT L A8 5207 i RN 87 2945 8 A0 A
Hop, JEPRRSFAL 0L 477 A, SERAR A 127 4, fi
A5 BN 121 4, FEARRALTEPTE S2. K1 A
R BTN FTA RS, T, Co AL G BEH0R
BEEEDIN 47.6%. 10.4%. 34.4%. 7.6%, A+T FH
TN 82.0%, WM T G+C Y& (18.0%). 1 285
ZIPF, SRR 133 N2, 2905 TP E
1) 22.1%, XN IHE LT 94 AN . 50 NHR
R 12 AR, et 5 B LU (B (R=Si/Sv) 2 1.88,

22 AMENMTRGEHEEESFEGE

16 6 A FLYNIEXTHRAE AR Y 285 AN A rp , HAG I
F| 146 PDEfEEL, Hob, S1RFAR P BRI (HT
H2) 5 A S2 L5, Hofl 144 AN BAf5RLE N AN TR
PR PR AL, 6 A FLANTE X IR (1) BAA35 2 2 R PR D
BATIR Z s R R (GR 2), JA5 8 ZRE M (Hd)
}9(0.42+0.08)—(0.99+0.01), %FFER Z AL () M(0.00+
0.00)—(0.08+0.04), Hrfr, FAAEAIZFEME B = 12 K1
HHA(HA=0.99+0.01), FfR M2 S1 #FAR(Hd=0.42+0.08);
AT AR B U = 102 S2 BFA(7=0.08+0.04), #x
RE A S1 BER(7=0.00); ZEE% &, S1 BHAMBL
ZFEME R AR (Hd=0.42+0.08, 7=0.00), S2 FEA 1815 £
FEME K V- $5 55 (Hd=0.88+0.02, 7=0.08+0.04) . %F 6 N
R e Z BEVEREAT Tajima’s D PR GE 2), B
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Tab.2  Statistics of genetic variation parameters of 6 populations of L. vannamei
AR BEL B4R Population
Variable parameters S1 S2 Gl K1 Sg G2

HfERIEL No. of Haplotypes 2 61 12 54 13 7

RSP A SIS D
$1H$§#&?ﬂ,§& . 0.42+0.08  0.88+0.02  0.88+0.04  0.99+0.01  0.98+0.04  0.82+0.12
Haplotype diversity index

A A2 R M- B R
&HE&%# &?ﬂﬁ . 0 0.08+0.04  0.03+£0.01  0.04+0.02  0.01+£0.01  0.02+0.01
Nucleotide diversity index
M2 A Femg EL K
FREpATRDE S ) ) 0.42+0.40 47.17420.55 15.70+7.24 21.54+£9.63  5.67+2.87 11.69+5.74
Average number of nucleotide differences

i ’ (T\,\t 2‘ i =
Tejima’s D K425ttt 0.972 5.081 ~1.493 2.525 0.993 0.262
Tajima's D test statistic
P {H P value 0.871 1.000 0.053 0.996 0.858 0.627

A BRI Tajima’s D PR B S —1.493-5.081,
G1 R PER IR (E (-1.493) M T (E, (Hil T 6 D HEA
1 Hh PR A 56 25 SR A A B B K OF(P>0.05), BRI,
AN SR SERER G 28 7 b AR SR sl A DR K

2.3 AEX B K ERBEES LS BREER

FIFH mtDNA $a i IX 751 FE R 6 4~ PLAA T3 X R e
IR B AL L, RIEHK A Arlequin 3.1 () AMOVA 43
Mrab R on, ok B T HEAR I A5 1% 22 5(46.98% ) A
Tk A BER N 138 4L 22 5(53.02%), Ui EZ AR
RV T BRI . BRI S AL 22 5219 Fst 48800t
GERIR, 6 A FRBFEIR 2 [0 A7 e N TR R B A st A%
SAb(Fst (HYRIE), BR T G1 Al G2 BEAKE]JE T4 K
3515 Al (Fs=0.173) , HoA 25 R A (] 352 4% 40 A 7 2
R K (Fst>0.25) 5% FH MEGA 5.0 £ {F 7 ) Kimura
Two-Parameter F2 7 T B B[R 1R (G 1B B (3% 3), 45
FW, BEK G1. G2 F1 Sg =F Z [l i 38 1% 56 R ikt ;

S1 BEARFIIE 1) Sg BEK 2 1] ()8 A4 1 B it , 290
0.2, Hr, S1 f1 S2 MAEEAS XS Gl G2, Sg
BEAAR ] S b ) 255 4% KRR ) 35 4% P s 44 )t
i, BEHE 0.1 DLk,

2.4 ET mtDNA EHIXFEFIBNLMEXT TS FE
2787 &)

MG L B A R A Z A ) UPGMA R Geilk
TR, DL AR B AE SR i A Y NT SREIRT, AR
FE R 5 ML 9 5 0 0 ) Ja AN R] RS 58 8 R
(Litopenaeus stylirostris, Lst)y NANEA Y, M istfE I
UPGMA FEALR (& )R], BRESMEAD), 6 4~ FL4
TERSARHEAR I SO WIS, TR ST R S2 J A& 1 By 4%
I, RR—37, Hfb 4 MREERB I3, i,
G1 Ml G2 A E S RAE—ike, K55 Sg AR
—, ZEMYS Kl BARRTE—R . BRI N 5
K IE AR PR, SR T2 AR

£3 6 MWEITINEFEIFE G Fse EGTAL T MBHEREEBEG AL L)

Tab.3 Genetic differentiation Fst values(down diagonal) and genetic distance(up diagonal) among 6 populations of L. vannamei

. A ) 2 AL B B % Fist {H B P2 A B
s Mean distance between populations and Fst value ic di ithi
Populations pop Mean genetic dls.tance within
S1 S2 Gl K1 Sg G2 populations

S1 NA 0.09 0.16 0.14 0.19 0.16 0

S2 0.343" NA 0.11 0.09 0.13 0.11 0.09

Gl 0.900" 0.396" NA 0.07 0.04 0.03 0.03

K1 0.802" 0.288" 0.538" NA 0.08 0.06 0.04

Sg 0.974 0.498" 0.503" 0.627" NA 0.03 0.01

G2 0.953" 0.388" 0.173" 0.478" 0.523" NA 0.02

* FoR 225 8. 3E (P<0.05), NA R A5

* means significant difference (P<0.05), and NA means not available
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— Sg

——KI1
Lst

0.30 0.25 0.20 0.15 0.10 0.05  0.00

Bl 1 BTt B I B T Y 6 S PLANIEEXT MR 5] 7y
UPGMA i AL
Fig.1 The UPGMA evolutionary tree of 6 populations of

L. vannamei based on the genetic distance of mitochondrial
control region sequences

e S1 M S2 BRI RAEAL H1, H2, HBFA S1
VA ST B RUAEAE , PRRFIR I AL e R AT, A
RAE— L ; S2 BER AR/ B A5 1 5 K B IE B A,
H5 K1 BHAE AR X4, 1 G, G2, Sg#f

PREFRAG R ] B AE — R . WT DL, B T A R Y SR
BER G TG B B A RS R SEACR (U

2.5 FLAEXTERERS BHE R MR A B KB E R

2 [ B AW P vk 2R AR AR IC g BE R 351
R TR IS B 8 53 B 2 R TR e IS AR R A A 2
S, dE—2GXF STL S2. K1 (A v i o A A 1A 4 Sl 41
B, AT T G AR BO T AR AL o R AR L Fst
K, IfXFisife ZFEPESETT Tajima’s D (HARY, K5
SEFCRIL 1000 Ik A2 I IAIE . 255K, W —Ff
A R RE AR AR (]38 A% ZREMEKSP AR (GR 4). 5t
G434k Fse 880 W AR IR 25 R /R, ST, S2 Al K1
SRR BEARIER . BRI S 45 A BERIRLY Fst
EB R E, BV Lk ST R (1ol AR 7 A
FHERRREARIE 0 Fse (AW N E, & 8L, T
S2 FI K FER 1 45 1 ME AR (AR 0 AR 0 A ) A A /N 11

Y&,f'r;\ ® S4B
\'\%\5 Haplotypes of S2
WL e G
H11%)28 Haplotypes of G1
H1 e G B
H117 Haplotypes of G2
o2 e KIsEA A
H11g Haplotypes of K1
577[)70 SeH A BT
/\'7777? Haplotypes of Sg
WA o S

24 Common Haplotypes

K2 H:F Kimura Two-Parameter 1570 k4 (1) LR A il X7 51 (1 SRS 7 NJ 2R 2K
Fig.2 The NJ haplotype clustering diagram of the mitochondrial control region sequences constructed
based on Kimura Two-Parameter model
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Tab.4  Statistics of genetic variation parameters between male and female in 3 populations of L. vannamei

AR BEL B4R Population
Variable parameters S1F SIM SOF SOM ST KIF KIM
AR+ Sample size 15 10 53 27 80 30 29
ST AR L

X . 0.42+0.11 0.47+0.13 0.92+0.03 0.77+0.06 0.89+0.03  0.99+0.02  1.00+0.01
Haplotype diversity index

A e I LK
&HH&%#&&'%& . 0 0 0.07+0.04 0.08+0.04 0.08+0.04  0.03+0.17  0.04+0.02
Nucleotide diversity index

PR TR A

Average number of 0.42+0.40 0.47+0.44 44.85+19.75 48.55+21.70 46.16+20.21 20.67+9.21 21.85+9.98

nucleotide differences

Tajima’s D K50 5i i1 &
Tajima's D test statistic
P {H P value 0.841 0.858 1.000 1.000 1.000 0.958 0.984

T SIF F/nfiffA S1AMENT; SIM FoRBEMR S1RYHESR; S2F /R ik S2 AYMESR; S2M KR HER S2 BMERF; S2T
FORTER S2 i SRMERERS B 2R s KIF FR TR K1 BMERR s KIM FORTEAR K1 BORESF, F K[

Note: S1F represents female samples of S1; SIM represents male samples of S1; S2F represents female samples of S2; S2M
represents male samples of S2; S2T represents all recorded male and female individuals of S2; K1F represents female samples of
K1; K1M represents male samples of K1. Same in Table 5

0.742 0.820 3.553 3.368 4.634 1.552 2.094

WAL (Fst 435120 0.01 1 0.04), 3 NHEA ST, S2., HEK B2 S AR s 22 5, X S2 BERAS[FIA
K1 WMERERE AN 22 XU Fst (E38IE HBUER/NERE SEE R AR 4 SR AT T a8t 4% 2 RE M8 B0 7 s AL
0.20 VA I, BPYFETER KRR RE Bt i o0 ik, HAr b2 A6 Fst K555, JFXHEE Z VAT Tajima’s D {H4
SRR EP<0.05)(FE 5). HEF S BHAREEARELL K, REITRI 1000 K AZEGREUE. R, X
BN, ACEEARTEAY . T LA A 5] — A Py 2 S2 FEMARTEFRHE vh AR KB DA A K 18 ARt 47
HERER () SRR ] X A B K i As S, S8k T 20 TAHE AR TR SR, AR TR TR — LR AN [
Fm e MER P A KA A A Z 8] & ARG 22 v . AR TR
_ N _ . (F 6), S2 e [a]— vk Ay /N MR 1] 338 15 Z2 A

26 S BERARMARERRRTERNEED  sommn, 3 ik, 53 4 Ss BAGRIESH
BEER KT S FHENT&NS 55 F3&I3) 228K ek

S2 BEMKI [ R — KRR E], B4Rt Fse (RIS R BN (GE 7), S2 BHAM 3 Mttkeh,
BSR4 3 IRIA, N T T fiff A — 7 w1 O R AN [ P (N7&NS 5 F3&I3)Z [alis & /b, Fst i

RSO3 FLAE XS R B A MEAE B4 (8] 18 1% 53 L Fr B

Tab.5 Genetic differentiation Fst values between male and female individuals of 3 populations of L. vannamei

IR Population S1F S1M S1 S2F S2M S2T KI1F K1M K1
SIF
SIM -0.088
S1 -0.056  —0.074
S2F 0.489" 0464  0.528"
S2M 0.394"  0.353" 0455 0.014
S2T 0.431° 0410 0.461° -0.012  —0.004
KIF 0.825°  0.806"  0.853° 0254  0.338"  0.254°
KIM 0.801°  0.780"  0.833°  0215° 0.293" 02177 0.044"
K1 0.780°  0.767°  0.802° 0255  0.345"  0.255° -0.006 —0.006

* RN 2553 (P<0.05)
* means significant difference (P <0.05)
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Tab.6  Statistics of genetic variation parameters of different batches and different size of individuals in populations S2

A LU BN TR A PR/ N

Populations of different batches and different size individuals

Variable parameters

% 1 It First batch

% 2 it Second batch %% 3 it Third batch

N7(K Large) N8(/) Small) F3(/)» Small) I3(K Large) Ss

A KR Sample size 32 32 27 27 30

B 42 B 6 8
$1”¢§ﬁ@ﬂ§& , 0.8240.07 0.8620.05 0.860.05 0.95+0.03 0.59+0.10
Haplotype diversity index

- ﬁ N J b 3
*zﬁ@&gﬁé &%ﬂﬁ . 0.07+0.04 0.07+0.04 0.08+0.04 0.07+0.04 0.03+0.01
Nucleotide diversity index
N7 A EEs 7 EL K
FEpATRD S ) ) 44.07£19.62  43.67+19.45  46.23£20.67  43.41+19.43 15.07+6.93
Average number of nucleotide differences

ji ’ VA 2 i
Tajima’s D K145t 71 i 2.996 2.985 2.986 2.559 4.634
Tajima's D test statistic
P{H P value 1.000 1.000 1.000 0.998 1.000

R7T S2EEARHK. RNENMEK/NEEEKE Fst &

Tab.7 Genetic differentiation Fst values of different batches and different size of individuals in populations S2

FE4K Populations N7 N8 N7&N8 F3 I3 F3&I3 Ss
N7
N8 -0.015
N7&N8 -0.020 -0.020
F3 0.099" 0.098" 0.104"
I3 -0.003 0.013 0.009 0.081"
F3&I3 0.030 0.036 0.037 0.002 0.003
Ss 0.493" 0.494" 0.457 0.216" 0.487" 0.315"

* RN F 2 (P<0.05)
* means significant difference (P<0.05)

U 0.037, 55 3 #HE5HTHEHE 2 R 3917 e AR KA 1%
ZS5, Fst{H%18 0.457, 0315, 45 1 kbR,
AMEREERBEAR N7 FAAMRE /N N8 Z (8] Fst Ry it
(—0.015), /R N7 fl N8 2 [a] BT A&/ L 22 55 M
55 2 itk AMRERHEA 13 A ARE/NER F3 2
() — R L /e 22 5%, Fse fH2N 0.081 H2
SREWHKER N EE . N ERERTUES, F—it
WV 7R FR A A R i e 2k kAR R AR R IR
(Can 13) [ A= K 18 A R R (i F3) =22 1) m] RE A7 7 —
JEMB AL 22 5 5 Rl — SRR W MRV, AS [) A 3K s
Vi) B BREAAR (R A7 A6 35 A5 oAb, 123815 P Bt s 1] 7] g )
JIENITERS DI R0

3 iTig
3.1 R4EITERE mtDNA £ § X 5 5 25 84 47

ARBETERIL I LB T 6 DML TR HRA T

BEIAR R mtDNA #3750 2 5. R TARifk
SR Sy TSR N AL AL Y T, B s A e T
FRZA T, ZhA NS DNA Rl 55 R
g, EHA—EHEENNEL; LRk DNA 5T
VNN AL €= ook R AT = R SN S S S
fle, BRZFEAL; INZ FLANIEXTIF DNA 8748 S AL
(Shen et al, 2007), Z5HEw, FLAYEXT IR HA 5
AL 4 G 7K F- o mtDNA £ 1 [X 51 B B J 21 i
G Faifil(7.7%), AT FHE(82.0%)HH 5T GC &
(18.0%), iz &hF 55 Hofh et oF 2 i 1F 5% 45 5 40 1
(Peregrino-Uriarte et al, 2009; Klinbunga et al, 1999),
5 2o (A ) X 3 PR i 35 20 1l 53 A7 7R 1Y) AT 75
HE M4 —S(Williams ef al, 2001), MJFAZA Y3 £
WA, R DR 20 e s o P Y R )2 A7 7R, H
AN [ A o ) 56 P AN 350 4 R 8t 25 AN AT o X — B2
(R 7 A AT BE A R R B B3R KT . BHPRR AR | Bl
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Wy FERK R DL B 5 RO R 25 A Be T 1)
K/NA K @A, 2007; Perna et al, 1995), £ DNA
HEAL R, B i (ST) A AE T AT B L AR R (S7)
iS22 AT EE RS ICAHAT B e 46 /4 LU R,
AT DMAG RS BRI BE , — o B IR B | 2R E Ok
FIE 1Y 43 28 PR IC 2 A A% 1 TR A Fdste 1) A0 3 e vy
Bl Si/Sr BB /)N, HH I AT ) 20 0 B i F 55 1) 93 2 B
Z Bl HEAL 5 £ (Tamura et al, 1992; Yang et al, 1999),

AW 5T i 55 B LU (R=Si/Sv)EE/IN, M 1.88(R<5),
Vi I A HIF 2 v 19 L4 758 b R R AR A7 AE — 5 B 1) i
TBRRE, FHLERRIT,

3.2 ALAEXERIEE SEEMBEES LS

Liu 5(2006)fF 52 KB, BEAH mtDNA [ 5% Al
Z R (H) PR AT TR 22 FEME (o) 2 A S BE AR 2 8 R
AR AR B U EZ I8 2 —, Hd (. = {EilK,
FORBHAZ SRR R . A s R g R,
DNA {5 AIE A —Fh DNA 4505 (Hebert et al, 2003)
RERE X ZHORRIBEIR(GL, G2, K1 1 Sg), 14K
BEARA B IR A A5 (ST A S2 B Ak 52 B A% 8
H1.H2). Sg FEAREAT 3 i 1Y BRA% 7 2 RE M (Hd=0.98+
0.04), 1B RRZFEVE(7=0.0120.0 ) EIHA AR, 155
Sg BEMRRTBESE — /N A SO R I K, B
SR AR SRR T AR 2, [HAIE KRBT R
KFF R P 51 ) Z KAk (You et al, 2008). S1 BEMA Y FLAT
AU Z FEPE R IR 2 AR IR (Hd=0.420+0.082, 7=
0.0010.001), FHHZHEIALE S AL B AT gE 2 Dy i
£ ) AN (Effects of bottlenecks)ml B8 3 2 AU
(Founder effect)sZMi(Leberg, 1992), AMFH, £~
JLGP U X6 W A AR EL A ¢ v 1) A5 R0 22 R 1 A TR
R, R LN IR A B E B L 2R

WAL ALY [ E 2R B (Fst) W 1K 2% A BEIA
6] (3L MRS, 7E 01 BIFEEEIN, For (EBOK, W
FEAA ] 1 43 PR B B 2 (1 2 A5, 2008) Fist B R 1,
FORP R A AL ks Fse i 0-0.05, Fonm
BEURIALA BN L 904k Fse 29 0.05-0.15, R
BRI A SRR R st iL 734k Fse 29 0.15-0.25, 3%
IRPIRHAT A BRI 38% 04k Fse {628 025 LU L, £
7 PIREAAR (8] A A K (38t 4% 431k (Balloux et al, 2002),
FUEAMIE ST H FLAN X MR P P AR ] 1Y) Fst fHRBRL, B
TR EBEHR G1 G2 [8](0.173) &8 KA AL /AL Ak,
UG AT SR At A% E AR ] 35 R 3 T 4 K 3t A% o1k
HL G AR IR 3, T DAAE b R ok 18 & i SE it i
o REM G1 FI G2 B REARJR 3 3k B TH/IME

FRFIGN, BEMMERBEB BN R 27K, Kok
Wi TAEP AT LI A IF 0 1 D SERE A

3.3 FLYNTE RS 41 A 15 1% BE B 0 AR 5 B 440 M A S 2R 1]
HBEEERDNT

Oy F B AE E HE UPGMA RS HE R I
BE T PG TR 2 SR S A 2 [ ) PR R N SRR
UPGMA RS EE R, 6 A FLGNERT R 5751
FEORTET LA A A S (FEBER) ST, S2 MRF AR A
—%; Sg BHMALES Gl. G2 PiIMBHARE —EG
HTRKS KL AR Y —3K), HT Sg BT
RRIE T R OR R, RO EIL TR,
5 G1 Ml G2 B R—, il s me 7 ik 2 1 o A
FHFE A B 22 0] A M o 6 TR B TR ) SR 2K 5
F GBI B 0O R L, SRR A SRS R
BB, IOAALXHE P X s R R
P AT BEE: : ISR B i B R DL TR oy B
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Z IR Z2 S B MR , A SR FEARAE B B R P34y
AR IRAL 1T 5% ] e fF7E 28 X (Francisco et al, 2005),
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Analysis of the Genetic Diversity of Six Populations of Cultured Litopenaeus

vannamei Based on the Mitochondrial DNA Control Region

LIU Hong", ZHANG Haigiang, CAI Shengli, DAI Xilin
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College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai

Abstract

201306)

In this study we analyzed the genetic diversity and phylogenetic relationships of six

populations of cultured Litopenaeus vannamei (S1, S2, G1, K1, G2, and Sg) by sequencing their partial
DNA sequence of the mitochondrial (mtDNA) control region. The results showed that 144 out of 146
haplotypes were unique for different populations, and the other 2 haplotypes were shared by S1 and S2.

The haplotype diversity (Hd) was 0.42—0.99 in the 6 populations, and the nucleotide diversity () was
0—0.08. The population with the highest haplotype diversity was K1 (Hd=0.99+0.01), and the population
with the highest nucleotide diversity was S2 (7=0.08+0.04). S1 had the lowest genetic diversity (Hd=
0.4240.08, 7=0.00), while S2 showed the highest genetic diversity (Hd=0.88+0.02, 7=0.08+0.04). The
AMOVE analysis suggested that the genetic difference between different populations (46.98%) was

slightly lower than that within the population (53.02%). Fst values of genetic differentiation between
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populations were all positive (0.173—0.974), which indicated remarkable genetic differentiation between
the 6 populations. The UPGMA phylogenetic tree (based on the genetic distance) and the NJ dendrogram
(based on haplotype clustering) showed that the evolutionary tree was divided into two branches: S1 and
S2 belonged to one branch. G1, G2 and Sg clustered first, and then converged with K1 to form another
branch. For the 6 populations the clustering relationship based on haplotype was similar to that based on
the genetic distance. The genetic differences between males and females within a population was
minimum, but the degrees of inter-population genetic differences varied slightly or significantly. We
compared the genetic parameters of individuals with different growth rates in the same population and
found that there might be a certain degree of genetic differentiation between the fast-growing and
slow-growing groups. We also analyzed the genetic differentiation between populations purchased at
different time from the same company. It showed that the Fst value between populations purchased with
longer interval (7 to 9 months) from the same company might be greater than that between populations
purchased from different companies.

Key words Litopenaeus vannamei; Control-region of mtDNA; Genetic diversity; Genetic
differentiation; Male and female populations differences; Growth differences





