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E T D-Loop FIIMFFBERETRHEBEEREZRITN

Hrd', 2EL, Az

(L. REK =R ERE F K= BIFERT, TR T 5103005 2. B R K= 54 ampe, L

B E:. WHE&ZRES P IEMA (Oreochromis niloticus)
RNEHAREE A D-loop JFFIHEAT I & #1534 ,47 MR
AL EH LGRS 902 bp MFRITRIFS . oAz 225
ANEFALE, & ST AL B 24.94% . RIRIFS) H %
AL L BIREE E F AR Rt , 2 RERA R
B R 2 HE TR EC 2 I R R 2, Fy JFs F,
Fy JF, 4354 0.074 02.,0. 068 72.0. 064 15.0. 049 52 .0.
044 55, 50 B B H BR Z AR BEA R AR
(B BB EE—BER MR T HHE R, T B AR 4l
fbo EEEMBHA F, § Fo F, Fy Fy Z 8] 38 15 B 55
SRR KRBT E A EET USRS K

S b 72 % R 2R A X R AL 4K

HE R e ® B ( Oreochromis niloticus )
HR B KRS P EZE, #1779 U
WEBR, B —A ARG BT &, 4
SR HE EFIEA” (MBS GS01 -001 -
2005, FR ML AR A5 631 5) . R DNA f7 51
EERARDSFEY TR MNETLIR PSS
B EFHTRANR, REARRH & &
BT A R BT ERR M ER
)

2 f& D-35 X (D-loop X)) 3L #% 4% il X
(control region) , J& T mtDNA H I IE4RIG X, 2
#A~ miDNA 73 rp AL B PRI — A X, 2
DNA FF MK ELEFR R REZEEHKX
B, KR R B B AT s 1 AR
A BB L R AR Y E B AR
0, 8T aEEF I REXR GEE
MESY ST o KT AR
RGRAMIUL, BFH EFELAL{E DNA ) D-loop

RS HEf: 2010-09-15 {&E B3 2010-11-21
E&WMHE: Hx“+H" %M H (2001BA505B0513 )

201306)

MR R: (1) KBILIE A NTA RETE M 3
fREE B PHEARERENRENE
fbo RHBR S Fii 5 b F B B 4k fa i
BEMBARA TR E SR, & E
AEMEBNWERRE R . 2)BEHRF
SRR ARE TR, e A
WEA 4k, (3)FH D-loop J¥ 5143 #7 A] LA
LB PR e 8 I ) 38 RR KB % 24 0
KR FIEM; %F; D-loop JFFl; #fEE
5

FEDES: SO17

XERFRERG: A

X AT 2T, AT R A & o AR X e AR 4 M
BAMB LY S % 28 7 BRI, PRI T %
AR o
1 MRS
1.1 sEsst
B Z AR R (F,) RJ2 1994 4F

MIEFREFIFER S 000 B P F e, M 1996
FIRRT , BETE o ALBHPFRHE N
F0 \Fs ~ F9 ;:t‘ 5 ’Fﬁ%ﬁﬁ:ﬁﬁ:*%m%#% 20
B BB , 3 %5 )5 Lh 95% LR o
1.2 X4 DNA 25

FEFI2H DNA $2HS B LR By - 4R 2
PRt AT, JF 8 i B e 0 B M F K A T 3R B
DNA,
1.3 PCR ¥ i

] X458 R A 51 # HN20 1 LN20, %5
JEAN %5 PCR Z RifA % H 50 pL: 10 x Buffer
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VW 5 wL,dNTP 1 wL(10 mmol/pL) , L7514 2
puL(10 pmol/pL) , FiE514 2 wL(10 pmol/puL) ,
AR DNA 2 pL(100 ng/pL) , Tag DNA BRA& T 1
pL(2.5 U/pl) , HEB FXEKH 2 50 pL,
PCR o 5457 :94 C #i A8 M 4 min;94 °C 28 {4
30 5,50 ‘CiE k 30 5,72 CHEfH 1 min,35 MEH;
72 CHEf# 10 min;4 CLETE,
1.4 DNA JllFF

PCR 4 351 F 1% MR Be W SE S 24T R
TKALI , %47 S Y PCR 4 35 =Wy kA7 24k, &
RA&FEHLE 10 A2tk ™4, h i E TAY T
RS HA FRA 7 ABI 377 DNA B 3hill ¢
AGHEAT B Im] 7 B RE o
1.5 HEQKESHH

Jfl Blast #f'* 8% GenBank HJE % B Ik f
FIZeRifAR DNA #=4] X 751, 5K [F%E 8 # ke
B B e T H) G5 R 30T LU SR 5 F Bioedit %K
3 W R AT 4R, DA Clustl WA f) 3k
1177 5 B HEAR R R ek, R AN TR E
Fi Dnasp 4. 0 %k #47) 3k 47 % i 2 .
Arlequin2. 0 %4 3 B HE)G MR S HEAT 0 F 07
22007 THE RS LR L Fsr, I FIHEZ T

1% ¥ ( Permutation test) #0536 Fo, 19 B Z 1 (EE IR
¥k 1 000) . R FH Maga 3.0 Zkf4") o ) Kimura
2-parameter FE A EIRIEIRE .

2 4

2.1 PCR¥E. FIHINERAFER

E RA A AR H R b f& DNA $ i IX
PCR 3 BE R /N2 1 000 bp £, &4k
PCR W AR R FR B 5 , BEDLEBGE R & 5 4
I 50 AMFEA ) PCR = 4lifh /5 T, Hod 3
MREARNF AR, MHER 4T AT A B
(AEFES Y B 5ok e 5)) &R EHE K
KB (A FERR A/ B ) 2 902 bp,
2.2 AEMHREEFHELAE DNA 25 X F
FIRmE AR

#£ 902 bp JFFIH I E REF F AL RLIK
EHIXJFFH AT.G.C 4 Fpogi 2t i 485371 h
32.0% .32. 7% . 14. 1% 21. 1% , A + T & &
(64.8% )& TF G+C S (35.2%) (% 1),A.T
YRR, A E S YL RLR DNA ZH
Fr Beimi 2H a4

*1 HERREFFEES MEFHEEHXREEK
Tab.1 Base composition of control region of five populations of GIFT strain Nile tilapia

PRI B %
HEA A T G c G+C
F, 32.0 32.9 14.2 20.9 35.1
Fe 31.8 32.4 14.2 21.6 35.8
F, 32.1 32.8 14.0 21.2 35.2
Fy 32.4 32.8 13.9 20.9 34.8
Fy 31.9 32.8 14.2 21.1 35.3
1 32.0 32.7 14.1 21.1 35.2

B Z A FE A F R A, 902 bp K
FE B[R U8 7 5] A I 21 225 A8 AL A, o 40
BTl B i 24.94% o @ id Mega 3.0 8k 1F, 4Eit

P X 510 28 S o s R A [R) 8 AR AR AP 0
A BRI 20 Horp, BB B R T AL,
Feth/ Bt LA 2 1. 64

®2 HFEMREFFEES NEFHGENRERFIERMURE

Tab.2 Number of sequence variation of control region in five populations of GIFT strain Nile tilapia

72‘& FO F6 F7 FS F9
L2208 35 37 43 28 25
e 22 25 25 17 14
it/ Wik L3 1.6 1.5 1.7 1.6 1.8
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2.3 AEREFTHEEESEH

HHEACR 2 B AF B A N ZopifA DNA i
X R RAET SRR LR 3, 78 47 MEARILH
43 Fh AR, AR RN 91.49% , BB 2
BE(h)7E0.867 ~1.000 Z [a], KEALLH & A H 4%
RIRRFHE,

HEMRES FIEM S N EF RS X
AT R R S LK 3. REFSIH 2

SO BITE Fy Him, 35 19. 84% , FEEF HEAR
B Bt 2 A0 ] 2 B0 H R 3 F
F, .F, .F, 451 16.85% .15.52% .15.08% .11.
97% ., BHBREHEIETS Bt 2 R MR E S,
F,.Fs.F, . F Fy 435 0. 074 02.,0. 068 72.0.
064 15.0.049 52.0.044 55, Z A58 Wl AT
MREFMIERNE R B RVIEEF MR, &
BB RZ L 4tk

®3 FERRRFFEESNEEREENRERAEUSHEMERS ST

Tab.3 Haplotype diversity (#) and nucleotide sequence diversity of control region in

five populations of GIFT strain Nile tilapia

72‘& F0 F7 FS F9
ReAHE 10 9 10 10
HAERIE 10 9 10 7
YAERI S RERE (b, EIME + hRfERs) 1.000 £0.045  0.964 +0.077  1.000£0.052  1.000+0.045  0.867 +0.107
LA KB/ % 19.84 16.85 15.52 15.08 11.97
BHRERERE (v, FHIMHE) 0.074 02 0.068 72 0.064 15 0.049 52 0.044 55

ETHFEMREF T EAS METHAEE
WX PPz EIR AR Wk 4. NERHTATLIE
H,Fs S8 H EMAEE Fy B4R &/,
0.047 89, FEEH HIH &, F, \Fy Fy 5 F, HifE

PRS2 I 3 K M F, 43 51°50. 054 66.,0. 070
80.0.089 13, F, F| Fy S H AR 5 ERMBEA F,
Z I8 i35 % 20 Ab 5 B 7E 0. 032 08 ~0.327 70
[, 22 AL AR o

x4 HERFRRFFFES NEFHAEESNEZERFIINTFHEEES(ETHA) MERIUER(GLA)

Tab.4 Average genetic distances(below diagonal) and fixation index ( Fg;) (above diagonal) from

control region among five populations of GIFT strain Nile tilapia

Fy Fs ¥, Fy Fy
Fo - 0.032 08 0.039 65 0.131 03 0.327 70
Fg 0.047 89 - 0.049 31 0.097 37 0.265 58
F; 0.054 66 0.050 32 - 0.021 78 0.192 14
Fq 0.070 80 0.064 47 0.070 04 - 0.024 02
Fo 0.089 13 0.076 77 0.082 45 0.067 76 -

NEBEMREE T A S MERE RSN
R X PR 2R AT 0T T 2000, SR AR
5o TEHE M X 5 5 22 5 BT AR B AL 28 5=

10.74% 3 A Fe{A ] #9388 1% 22 57, 89. 26% R A T
RN ZESR

x5 HEmMRRFFIEES NEFHEEEGXERFRFSEEERE AMOVA 247
Tab.5 AMOVA of five populations of GIFT strain Nile tilapia

A5 SRR H H EIST A S5y Jt &5 LAl %
3N 4 271.173 3.83124 Va 10.74
i N 42 1337.486 31.844 91 Vb 89.26
B 46 1608. 660 35.676 15
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3 g

REHIE T R R AR A7 B M E Fh
FBZ— HA K AR E RS0 i
BFFEARE AR, AMTXT 3 B k8 A R 1 A8
BB A B 76 L Fh & /47 F Bop, LEE
U 52 BT R 1L 9 9 A S D-loop X
FIXTEE DNA KSR 44 5 {5 B 7T B 5 A i,
JHI D-loop [X AT 36 4 56 R BT Fh 2 6] i R 52
F RN B BT, B R R B8 15 4
WS FHATFR—ABEEFEH ., HEEF
BRIk 3% TG A 5638 53 D-loop X B BF5E 4047
R MERREEWNRE. X TPIEm%,
N RS RGE T 2438 B 4E 1 D-loop X
LAV R B, Rt % " SR A RAPD #F5%
THER FLHBE LR, BB B4 X F
RSR I TR 7 AT R IS S i & 1 R
EL7E B Ak 0 1 Bt AR (6] 3 AR BE AR /MEL ) AT i
UESIisb e S i

2R g A B AR | e B B Ak R
238 FAR 3 AN BRI D-loop [X 437 45 5 738
RS B 14.9% ARTABEZE AR FA7 5 Ho ]
24.94% , J5 R F] fig S BT R OB 2 bRk B 3R
A PR AR, EA T EE R
H Hh T AR SR B R A A A, B — s %
BRI RSB E R, Btk ol & A S 80 in , 16
AT EFERER AL S REPEREAR ™ . TASHE 52
FEEHE 1 4 A JEDH = Ho i P A BEMACGRT 4 AN 3R5H
BHRZF IR A 22 B TR, T B3I AR E K
BB, RIS 76 28 B MR SR BT T 4% 9
PEE R, B TR B TAAL AR A
34N H HE AT, AR AT BEBE AL R B R
U AR R ]I B AL SR
EHBIERRME,

R F mtDNA Sfe 5 2 I 0 38 15 78 S A 0
NEBERIER: — RSB EER, B — 2
BHREMHME, HTRERSHEETE %8
T &R A AEEITE R R BT o5 ) HL ], R 7 R Bk
—/ANBEMRH) mtDNA 0 7572 BE i 1 240 P 8t 15 B
BRTFEE R . APFRH S MRFHAR
S B T 5 R B 5 (0. 867 ~ 1. 000) Tl % H
PRZFEVEMR (0. 044 55 ~0.074 02) 45 &, X A
BB e — N O 5 SR IS R, TR AR P R R

/b ) ik 2 78 B Tl B B A 4 B R R
R, X T H R A 2R TT k20 A B
B X AR 0 2 X S (7] i EE R (A A VT 5 A
( Trachidermus fasciaus )" | #% # ( Engraulis
Japonicus) VS HpBAFTE o

— YRS Z R R R AR S HOE R AR T |
HEFFRE T AL TS I B UIAE R . 18R ZAEE
YRR IRIE N BE T A FERE ) A AN ST $R A TR
FERBIE R g 41 . ABFsExt e B B e
WH B ARLR A DNA i X7 51 1) 2 560N
H RIS BN P R iR 22 7 %
febRar T R U, BEE B AR ) Rk, I F A
W% 2= F B BN, TR T IR &R IR
BN, H REL G T ok, F RFEEPIE
AR R —E R IR SRR, BV R Go ik
B IESR m AR 4K 3 B R AL Y [R) I , T 4R
TR R AR AR E

AN TRIREAAR (8] 14 382 1% PR B B e T 7 AR 252
AIRREE , T — MR P R AR BE B S e T %R 4
R E AN . AR T RH KP4 R
HEK Fo F, Fg Fy, 5T EMBHA F, Z 08
IR R BRI K, T AMOVA 4347
HRERBIEESFERE THANI (9.
26% ) , >k B EEAA ] 135215 22 5 1 10. 74% , R B
WEH R O A8 BB & A AT BEHEA K,
BHARBE S SR FE R M A THFENE T
R . BRI Z SR WA, TERE A
ST I BB B JF R R B B Rk
B A . Rw SR st B v A
(Ilisha elongata)4 NI MBRFABIR K F B
BEARST N E T A 3 AN ] 38t 15 44k
FEHCEA ) 0.528 4, RF HEAC LR b3
SRR SH R A B A T B A8 E a4k, 1
oA R AALE 11.5 ~ 15. 3 J7 4R R S8
Well o ABFFEXS 16 F i 72 Hp AR 8] 33 1% 22 5 1
WHRRM, AR 10 £ AN SRR RO BE T
FER N HIBE 4510 , A 7T BRAR AR N 7= A 3T 1Y
ARV, TR I ] PN 36 5 B b T R B A
RLAH 4 BB A8 1% 0k, SR R LR I PR
PR B iy 5 51 R DAL A EREE o
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Analysis of genetic diversity of tilapia during selection processing based on D-
loop sequence

XIE Xiao-yong', LI Si-fa*, CAI Wan-qi’
(1. South China Sea Fisheries Reseach Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, Guangdong,
China; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The mtDNA control region of GIFT strain Oreochromis niloticus in F,, Fy_, generation were
amplified and sequenced. 225 loci were polymorphic and accounted for 24.94% in 902 base pairs of 47
samples. The ratio of polymorphic loci was highest in F;, and decreased with selection proccessing.
Nucleotide diversity index were 0.074 02, 0.068 72, 0.064 15, 0.049 52, 0.044 55 for F,, F,, F,, F,,
F,, respectively. The ratio of polymorphic loci, nucleotide diversity index among these five generations
showed that the selected populations were getting purer after selection procession. Genetic distances between
F, and these four selected populations were increased with selection procession, which suggested that selection
could result in genetic differentiation just as caused by long-term geographical isolation.

Key words: tilapia; selection; D-loop sequence; genetic diversity
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