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¥ FE:DH RAPD B AR 3 ~BURE % 3E £ ( Oreochromis aureus) B (A (R FIW B 35 83 R F5IHHAE
RATBEa S5RAFTER 02 R) HITEE LS, VBV SRR RN MBI RE
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ABRA—X ARFBESAERMNEFEARN—. 3 MRALT JE6FEK S Shannon ZHHIEECH:
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RAPD analysis and SCAR transformation of
three populations of Oreochromis aureus

GAO Feng-ying' , YE Xing', LU Mai-xin', HUANG Zhang-han' , ZHANG Ting'**
(1. Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2. Guangdong Ocean University, Zhanjiang 524025, China)

Abstract ; Using RAPD technique, the genetic diversity of 3 populations of Oreochromis aureus( O. aureus, red
0. aureus and blue O. aureus) was analyzed. The genetic distances of intrapopulation for O. aureus, red
0. aureus and blue O. aureus were 0.021, 0.090, and 0.014 9. The genetic distances of interpopulation were
0.1351, 0.060 7 and 0. 121 8. The maximum occurred between red O. aureus and O. aureus, the minimum
did between O. aureus and blue O. aureus. Clustering analysis with the methods of UPGMA and NJ in
MEGA3. 1 on the basis of genetic distances, the results showed the populations of O. aureus and blue O. aureus

I %5 F #7:2007-03- 27

E&TE: E R R 1T R (2006BADOIAI201 ) ; |7 7R 48 A&k BH 57 8 K& 11 (2003A2010501 ) 5 [~ R 4E E AR 4T H
( A200501B03 ,A200601B03 ) ; " HRA R I AT H (2004A20105001 ) ; T4 el B335 H (2006B20201057 )

EFER T HRAK (1976 - ), L AR BRA L, EENFK=EYHEARFTHEH AR . E-mail: fengyinggao2002@ yahoo. com. cn

B EE . SEH, E-mail ;mx-lu@ 163. com



1] m WBE, %23 AN BRI B AR RO 2 Z R R RAPD 347 F SCAR 4RIZHOEE 1L 23

“assembled one branch first, then did red O. aureus. The results also showed that the 3 populations of O. aureus
had a total Nei’ s value of 0. 152 7 for gene diversity and the Shannon’s information index of 0.234 0. The
gene differentiation coefficient( Gst) is 0.507 1. There was a relatively low genetic diversity intrapopulation,
but there was genetic differentiation of a certain degree among the 3 populations. On 6 population-specific
RAPD bands SCAR transformation was performed. The results showed that the two specific bands 8974, and
5469, were transformed into SCAR markers successfully. They could be used as specific marker for
population identification, and will likely benefit future selective breeding programs as reliable and reproducible
molecular markers.

Key words; Oreochromis. aureus; genetic diversity; RAPD; SCAR marker
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DNA J78) Z 3B L4 FEEARMC I EOR, B THRA R IRE FE . R ER A, B 1990 4
Williams' ' $8 4 DS , ZESN RS Sk P B S 58 VIR L R R4 B ME AT LU Bk AE 1813 i A 7 o
B2 M. SCAR(sequence characterized amplified regions ) #330 — it £ B RFLP . RAPD (AFLP %5/}
FhRicFEb Mk, & Mg o Fimd, EN A L BA R HiEEES, E5EANKEST, TN
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SEE6 B M. B 3E # ( Orechromis aureus ) S5 B A BT BHB Bkt 5 /K P BH LB, 37 5 1 O R 8 3R Bl
LR BRI & A M (AR . 2050 ) B 40 B, IS e R B pg BRI W 2 4R 48 02 R (FRIAK: EE B ) B 50 B, J&
Sl RFIW S 4 83 R (RIFR: EH)E 66 o M iR = EEE & B 20 E#1T RAPD 4347,
FEHLE |94 10bp FEEES 4, 3 85 4%, M B LY TRAF,
1.2 SR
1.2.1 EF 4 DNA gy

K F ACD Hrgesl" , Suae fa BE#E BRIE (R B , 45 K it R 2 PR SR BRI 8 0 A 45 B R O Bk 3R B
H L2 DNA, 1% HBRBevEEE R Fa i Tl DNA BT fik i, JH R AT - 20 C& M,
1.2.2 RAPD-PCR 7

R A SRR R FZ&14F, PCR [ 7E PTC-200 PCR Y b#k4T, [ SRR 20 wL, HH
10 x PCR buffer 2.0 pL, MgCl, (25 mmol/L)1.6 wL,dNTP(10 mmol/L)0.6 pL( F#AEY TRAR),
Tag DNAR & B (5U/pL) 0.3 wL (LR EY TR AE), 514 (20 wmol/L) 0. 8 uL, # 4 DNA
0.3 wL(40 ~100 ng/uL) , KB ddH,0 14.4 wL, M £54F:94 CHIAS M 2 min, #EATEH .94 C Ak
50 s, 36 CiB K50 s, 72 CHEfHi 1 min,40 MEFFG ,72 CHEMF 7 min, WP =1L 1. 5% ) TAE BRfg
BEEERE A B UK o3 B8, B 0 BT (UV525-220K) M40 IR
1.2.3 HIESWH

{8 F RAPDL. 04 SR04 BEAA I ANTREAAR 8] A 18t A5 AR LB R i i B 10770 R s A5 B B s,
MEGA3. 1 ¥/ 1) UPGMA 27 #1 NJ 2B FF #1707 . R Popgen3. 2 BAGiH & BEH) Nei FH £
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1.2.4 RAPD F=¥jys=g

FI A DNA sk [B o) & (R A B 5 7= 5 ) WBRAEMESER P [E i RAPD ¥5 57 B, i #3I 5
ME#kf& pMD19 Vector( TAKARA /AFR]) , LB KRG (E. coli) DHS o B R, VN 7> FH _E W1 L8 Rl 52
o
1.2.5 SCAR #if

FRAE R 51 BT SIS Rt & TRBENLT 4 10 bp B4 20 ~24 bp BYIE  SLiE 5147, Se M REIA
HHE 10 AR FEFT PCR RN X 4L, R85 £ = BEIR 230 R 36 156 MK T RiE, %
MgCL, ¥R EJHH 4 1. 0 mmol/L, iR kR E RN 59 C ~65 °C,30 MER, HAh S 54 [F iR RAPD
T o

2 4

2.1 RAPD ¥ 2%

TE 85 & 519kt 17 SRy BRI E EEERS Y, 0 B - LD B B 34T RAPD 2047,
17 5197 £ K BARCECY 164 A, PR BT 4 9. 64 4>, FRiC i R/NE A 7E 200 ~3 000 bp,
ZMERRCH 82 4, AR LB MRICE— (LT, ME AL & B AL B ELFI8 50% o 17 &5 7E
3 /I\ﬁ,fz':qjg;i'f% 6 %q%':je‘l“%o ;B\:EF' ’ S721600 ’ 84691400j\j @ﬁﬁﬁﬁ%ﬁ{zk:/ﬂ\:ﬁ ’ 881 1200 » S469800 ’ S731600 ’
897 s AELIBHRFEA o T4 ST2 71 5469 3445 R UL 1,18 2,
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Fig.1 The amplification results of primer S72 Fig.2 The amplification results of primer S469
M: Marker; 1 -4 EH;5-8: £18;9-12. R (ELAIEN M. Marker; 1 -4 HH;5-8; 28;9-12; FR(FLAEN
5 Fr5i)

2.2 BEZHEE RIS

3 BRI B 3 f B 1A P RO 5 1% B S UL BB R (0. 090 0), E B Kz (0.021 0), B5 B R /)
(0.014 9) ; BHAIR MR AIE R VL R S ERAHZ KR (0. 135 1), LRSHERKRZ(0.1218), HRGHR
Fe/M0.061 0) (2 1) o ATIL 3 MEAMBHAPRE AR BUN LR SH R | EH R R R AR EZERE
R, BEREEREBEZRBD,

R1 3ANRFLE IR & BFO P B0 1] Y1 1548 10U B R R 4 ()i FE BE 7S
Tab.1 Inter- and intra-population genetic similarities and interpopulation genetic distances

of three populations of O. aureus

9 15 AE BUBE it 1 BE S EHE am i)
EHH® 0. aureus 0.979 0 0.864 9 0.9390
4118 red O. aureus 0.1351 0.910 0 0.878 2
WA blue O. aureus 0.061 0 0.1218 0.985 1
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3 BRI G BEUR Y Nei 3E50 5 REPER M REP—
(B 0 Shannon ZREHHERE (D) BT AR, [ HA bl g amaus

A red 0. aureus
ERRZ, ERE/N(ER2), K3 DPAFRERHR dor

FWBEAFE—TSBE, HES RN ER i g.aurcus
S (H ) 80,152 7,3 MR RN ER 2R .éﬂ:% red 0. aureus

YEFHE(H,) 5 0.075 2, HfRILATITERE 3 R 0.06 0.05 0.04 0.0 0.02 0.0 0.00
F W B 3E 1 R IR B 18245 o A8 £ Gse = 0. 507 1, Bl
A 50.71% i eAL 5ok B TRHANE .
- - s B3 3 AEFIT S AR AR R
2. 3 SCAR M —J %
19313%}%_\1‘ IZJ‘QL_}'LEE Fig.3 Dendrogram of the three 0. aureus populations

¥ Eik RAPD F=A 1) 6 K5 FH T2,
$469 400 , S81 1200 , 469500, ST3 1600 » S9T s B, F FLIEE |
W, Eoh BB S469,, 1 $97, B B R T F2 3MEMNTSEEkmEESHEEY
GenBank , H 7 51| B 43 Bl K DQ863103, DQ863104 Tab.2 Gene variety in each population of O. aureus

» N

B

RIEFFFIEE Rt &5 JREEYLT 9 10 bp BB K Nei {5 ZAEHESES(H)  Shannon {5 BIEH(])
20 ~24 bp WIE X514 (K 3) A LR s B2 0.036 6 0.054 3
SN 10 MR BT E AR RALE R gy e A
Hep, 8469 o EERFER T EI, LB P RBIA pmu 0.1527 0.234.0

WY I 3 S9T g (NTELL AR I, EE R IR R
WY A (B 4,8 5) o HABSI97E 3 BATF RHBYHEERNESR .

&3 SCARRZHSIMFF GRANBERYT R BEX/N

Tab.3 Primer sequence, annealing temperature and the size of PCR band of SCAR marker

RAPD 5|4 RAPD #Rid#¥ SCAR 3|#)573 BARE 8% B (bp) SCAR #7id

5’ -acgaccgacagcagagaggatg3

97 800 bp grocgacageagagaeen’e 65 °C 790 997 g00
5’ -acgaccgacacttctatgggee-3
5’ -gtggtccgeacatgatgataatig-3

$469 1400 bp glegice B8 & 62 C 1423 S469 1400
5’ -giggtecgeagattatggegaaa-3’
5°- cegeaggaageegaac-3’

469 800 bp Blegtocgeageaseccs 59 C 845 4695,
5’ -giggtecgeactttegacee-3 ’
5’ -tgtcatcecctigettcaattta-3

S72 1600 bp 61 C 1550 S72 1600
5’ -tgtcatccccaatcagaggttta-3 !
5’ -aagcclegtctetcateeggtta-3

s73 1600 bp gectegt e8! 62 C 1643 731600
5’ -aagcctegtcaccaatcacaagt-3
5’ -ctacggaggagaaaaaaaataatc-3’

s81 1200 bp 8easEas 60 C 1122 S81 200
5’ -ctacggaggateggtigtgtgat-3’

J37 Fi 469 1100 1 S970 B AT Y45 R 3| 4, 7E 3 50;;) M 123456789101112131415161718M bp

1
ABEASE 156 AR BT KRR, 59750 100 eeee =
LTIRBEHR AR 40 sk LR R R 0 N0

70% (28/40) , T 7E (= B 0 B BLIZ AR C B9 R

AYFULH 7. 5% (5/66) F1 0% (0/50) 3 SA469 400 4 [E B4 S974 FERH) SCAR B
N5 BB A , Lo L BRI O H Fig. 4 SCAR band from 597, marker

95.5% (63/66) , B B N BLBATIC IR A04, 0% Mo Markers 1 =6: B, 7-12: 1R 13 -18: 60
(47/50) , FELT LA Y BLRARIZ R 20% (8/40) 6
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bp M 12 3 4 5 6 7 8 9 10 1112 1314 15 1617 18 M bp

Bl S  $469,.00 i BEf) SCAR B 4LH
Fig.5 SCAR band from $469,,,, marker
M: Marker; 1 -6 E8;7-12; 278, 13-18. &K
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0.023 5, 4T AR Shannon ZREVEFEEH 0.234 0, LA BEHARE S HE R B RM B EEEE.
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LR T2 3 £ B R 03 V5 BB 85 34 0..05 ~ 0. 15 2], BHE A2 A B e 4 Ln B0 T R BEAY 4L
BRUE , {H 75 15 S 5 O A7 0, BB AT (0 R AT 5B 5 1 € R R 0 38 £ 1 B T IR R T B AR £ 1Y
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217 K SRR R R E T R A BT Y o Zhou 1 Xt 5 MR K B R ARHIET SCAR AR
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TE VRV B B P Y 43 A5 ST Ky 14.3% , Bardakei ZE/RE45 54 OPA13590 HitTHy4E R a1y, &
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