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RE RARAPDE AN “EH1 " PEATRELKAFTHEE 6 R AMRBEK(CP-2)
FoNAKBER (CP-b) DL R 57 4 B4R (WP) At AWK S0 BAMRS#TY ¥ KRBT LK
MRAE X B 9 A RAPD A MR, A RBWHREHT AR AFAREFFRITHERENS
3t 3 AN B4R 4T SCAR 4738 24 3 6 3t 5| # (SCARL ,SCAR2 SCAR3 ,SCAR4 .SCARS5 fr
SCARG) ZE3 ANNBEK P A MM, W4 x5 &3 MERE 150 EARPHTHFNELS
#., SCARS #1 SCAR6 £ 3 MNEAK T MW R AL AY, KET H " HEBHEKTHAY
HEMEAAEHT LN AN SCARS ¥ HHW L AR REIAHETHAR LI N
78% 52% %1 54% , % 5 8 #F (P <0.05);SCAR6 ¥ ey 4 XA h B AR EF£3AMSF A E
H,6#EEA AACP-bAAEMET A, X2AMFETUENFFENIF L KBERAME X
WERFRIE, FEAFLRP A2 THRIEHBEAERER LR,

X@ia
RESES Q78

& & %t ¥F ( Fenneropenaeus chinensis) 3= % . &)
BHEELFHR BARENETFME. EF
IRk & R RS BA (1990 4E R 5 ) B & 23 B X oF 3%
BB E 70% . 1993 ELLG, BT mE M
REEHRENEW, FHEBEABH TR, R 52
EXFFREEMN 173, HTHRZ R#, 3T IF#
R MET REKBEAEFRE, MEFRMAY
R, BT BE MR A K B3R
Z PN THRERSE, BEEEKEER. M
WiRE J758R B9 F R Lk B BT IR R 2 TR
wREE, HRPEMIFOEEFMXEZEMN
BERRMUERAETEE ARSI RERERE
HEMABRAZHEERANESER, RUND
RSN A LR RELR, Bk F
EXAE. BB REMN T ERERHS FRER
1C B J7 B it 47 bR 10 5 B %k # ( Marker Assisted Se-

SCAR,RAPD, # B 3 ¥, 4 & #%

lection ,MAS) , MAS RZMFBTILEE i, H
AEAY R A F B B 17268, T 3
THRBEHERHEI AR R,
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1999) | B Ht 9 53 26 % Je B 4k A ¥ % ( Damodar et
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¥R SCAR pRiC RS TAE, IR 54 K
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13 fa] E P % . vh B Xf ¥R ( Fenneropenaeus chinensis) 5 = K ¥R #56 SCAR #3i8  7f ik 43

WX BERICHSHEET TR P LA
R BB E A,

1 HME5FE

1.1 B3P

REHYRARFTEFTHREEKBEKE
W1 B hEMIFRE 6 B R, WAL F
B0 R R T 24 A6 L, TR 90% PRl 8 AL 4
A K T 18 NI B 7 o Ak o 3R R A 4K X 43 TF 3R
SERBABEE, kK 15em DL E B AMESR
CP-a #¥{k; kK 11ecm LATF M A4-4KR CP-b Bk,
Iei] Bk LA 96 478 ) R AR FE 4K (WP ) S X B (R K7
10—14em Z 1), HTHR. B PFELZLE S0
B, ERESSEFEELER BRILRES
~T0CHR .

1.2 EEH DNA iR

DNA £ AE B K7 55 B 5 (2000)
1.3 EFEZAH DNA i RAPD & #f

SR 3 AN BEER A DNA R ERIES
0 B, DNA 3ts (DNA pools) , & %G LA DNA it g 4
BN 3 ANBEREEAT 437, SR E XS TR IR & AR 4y B
A R SR WS YRR T R TR
TS TE T R b B He Sk ) o L 5 b
IFAE KR, EERAS &5 240 4~
3141 (S101—S280 K S401—S460) Xt i [ 4 #F i
3IAREEBEATY B

PCR ¥ 3 J2 B ) SRR 25 ], o BEAR
DNA( 10ng/nl) 2pl; 10 x Buffer ( KCl, 500mmol/
wl, Tris-HCI, 100mmol/pul, pH 9.0; Tritonx-100,
1% ) 2ul; MgCl, (Mg®* ¥ B 2 15mmol/pul) 2pl;
dNTP (43 1 2 2.5m mol/pl) 2ul; 5] ¥ (15pmol/
p1pl;Tag DNA BEM (LW E T AR E™)
1U; FAAZ K FEFE 25ul,

BARRERA 45 MER, - N EHRAE
94%C 1min,37°C 1min,72C 2min, B RIEFH |
1 94C 2 ¥ Smin, & 7E 72C 3 4 T @
10min, RN H R ER SR DNA K25 {5
B, RAPD ¥ f 1.5% W BRAEBHEE B L Ik 2 28,
RALCEE(EB, IR 0. Spg/ml) e s  RAMT T
W B,

1.4 HRUEFFHNRG . TERIF

KM RAPD Bt ic RA LA T A
Bl 4 7 ) UNIQ-10 #:3X DNA Ji¢ [8] it ik 79) & 34 47
[ AR, 32t H BT BT R

1.5 ®HRHE5IMHETRPCREN

RE W 5 5 A5 & i A4 Primer
Premier 5 %1159, EAE TAEY T EE KRR
FA AT AR, 3 A BEEETY I,

PCR 53 2 B B9 S KTk 25ul: 4Rk DNA
(50ng/pl), 2ul; 10 x Buffer ( KC1, 500mmol/pl,
Tris-HCI, 100mmol/ pl, pH 9. 0 ; Tritonx-100,1% ) ,
2.5ul; Mg (15mmol/pl), 2pl; ANTP ( 4 5 K
2.5mmol/pl) ,2ul; 514 (10pmol/ ul) % 2pl; Tag
B (5 U/pl) 0. 2ul; IRV KM FE R 25ul,

BARRIRN 0 ANER, - NEREHE
94°C 40s,3B X 1min,72°C 1min, B K& ;%
T 94C A Smin, B A #E 72°C 343 FEH Smin
FYRLLS% MR R BRIk B, EB s
Ja, FEIMT T MM,

2 g#R
2.1 pEIMIFE RAPD #EEHRIT

RS AR AP (B 1), ik AT Rk
SERKERMEXHEFEY HE 65 A, H P IE
K a )Y 38T 55 A, UAHX Y 84 10 4,

B 1 3[4 S186 1 S187 XFiE A HAR Ao 18 eh 7k
Fig.1 Electrophoretograms of S186 and S187

from mixed templates
EHLF A ARMENFET HE., S0 bp,
VK3 1.2.3 Jy S186 & ¥4 e 3K I ; 3k iH 4 .56 4 S187 ¥ 1
mkE, KE1MIRAUGBIESR KD WP,2 RS %
A CP-b,3 16 % H CP-a, M Jy Marker DL-2000

x4 % i B9 RAPD 3| %y 08¢ 1K 4347 (1 2)
HE 9 ATTRE S A KERM X R4 IE, Kb
EARARE 74, A RARIE 2 A, BERICH
S THRMEE 500—1500bp Z [0, X1 4HT9
APRIETE 3 AR P B H BB,
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44 i ped 5 b bl BB

K2 5|¥ S173 £ CP-a . CP-b il WP [y 3% i 3k &1 %
Fig.2 Electrophoretograms of S173 in CP-a,CP-b and WP of F. chinensis
a;CP-a;b:CP-bjc: WP, #jk iRl RAPD i f&45ic, BRIk bp

1 INMFRIBEIHEAPHESIEH
Tab.1 Polymorphic proportions of nine markers in CP-a,CP-b and WP

R Y IRHTE 3 BRI (% )

5l 9

CP-a CP-b WP
S105 80.0 33.3 36.7
S124 60.0 26.7 33.3
S157 73.0 53.3 40.0
S159 33.3 46.7 33.3
S173 86.7 66.7 46.7
5203 42.6 33.3 26.7
5203 56.7 93.3 60.0
$214 33.3 13.3 16.5
5265 53.3 33.3 40.0

2.2 RAPD fRicH e BE .U FF S159 P38 KI4E 5 i B A RE 58 R VI P DA 4k, K

BRI 9 4~ RAPD fRic L E W MR 4E)S, i fll 8 > RAPD 4Ric KB TB M IFH , KB N F
FHEBTAR RN, MFEEREWE, RS S BKETE 558—1024bp ZE] (3£ 2),

%2 RAPD RiZHISIMRFHKE
Tab.2 Primers and sequence length of RAPD markers

5 31K B (bp) 5 F#31K B (bp)
S105 755 $203 736
S124 823 $203 558
S157 996 214 1024
S173 1007 $265 860
2.3 SCAR RIZHIFIE Y, %t CP-a.CP-b #l WP & 50 /& # 4T SCAR

HAE 8 MRIZ W F TR, 4 B E R FREA. TREREY, R 8 W3 W
Primer Premier 5 SiH# RHE319, 52 A MM3] o, 1R4E RAPD 3|4 S173 A1 S214 KB H4FITA
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18 ] E W& . op B XU ( Fenneropenaeus chinensis) 5 4 K R #% SCAR #rid i i ik 45

BLE 2 X EIAE 3 AR S AR RS R
PR X MABREHRTAE, Hit6 X5 WE
3ABERTHRBTRAEBREBRENRWT(ER
3),H 3% SCAR1,SCAR2 ,SCAR3 #i SCAR4
AR R R ERWE 3 BRI 150 M kh iy
Ay =YW, WX LS. 51 % SCARS M
SCARG £ 3 M HATTRBHBHRULXFRA L
Stk

3|4y SCARS X} CP-a,CP-b i1 WP 3 /MEf{k
ATV, R — R KY S00bp WEEHFE
(B 3), B CP-a hA 39 MY EHEE
HE,CP-bh A 26 MM AT LB R B, M
WP i) 50 kbR 27 AT SR
Be, 2% 7 BoAE 3 AN BE AR b B9 4 B B 43 3 R
78% .52% 1 54% , 7 CP-a P MW B ERE .
*H O )BRBERA, B H BRI CP-a Hl WP 218
MER 2R BE (P <0.05), Al{E A% E

M 151413121110 9 8 7 6 5 4 3 2 1

500 Ry 30 K 4 L I 2

250 Red

M 1514131211109 8 7 6 5 4 3 2 1
500 £

250 g d

100 B8

151413121110 9 8 7 6 5 4 3 2 1 M

1l Ll L e -0

L 250

100

B3 5% SCARS £ 3 BHA P IY 4R
Fig.3 Electrophoretograms of differential fragment by

SCARS in three populations
a:CP-a; b:CP-b; c; WP, H{V} bp

X MR A R HOR SEAT S R B RO B (B AR T

5|4 SCAR6 Xt CP-a,CP-b #1 WP 3 /™8 {&
HATY W, ARG, A 3 SN
HEHE6 MENUME) BERRKOFERFBEEN
FUENABRKAIBRENFUENB RERFR
ERFMER C,3 S BEE A9 H BRI 3 B R
R4,

M AA AC BC ccC BB AB

Bl 4 SCAR6 7E CP-b iy 3 3 oy 3k B 8%
Fig.4 Electrophoretograms of SCAR6 in population CP-b

Bfi 2y pb

M&K 4 A LIE S, WP I CP-a BB RTF
HEMEHE A RE CP-b FAEFMERN A, CP-b
BHE1STHEMIFETS 6 RN
O EM, FNERN ATRBS MAEKEES X,
ATAE 3t o [ X MR A R R O AT 2 B A M kB
fetric.

3 iWHig

PICHB A HEERESE R ENE
BRSO AR 1 B0 HY 3R HE BT i B B s RO T
AT TN . MAS RZIREAME WM, H
BN FRKFPHTHE, BN EEHYURFERNE
BRI, UHGE BT as D EER, S8
FAric, 18 R e 3 2 00 B L ok B A R R
BoodEmd, kA EEdnE R utRORER
WREEAL(QTL) , M2 5 QTL M iE B & T 1%
WicREH MAS X4, BTt icH Bk
RET 2R F & Hlk (Montgomery et al,1993;
Otsu et al,1992 ;Georges et al,1993) ,FE K H
BB S H H B (Palti et al, 2003; 2= 3% 8 %,
2000) .,

MR EREEKFH P REFERE
PR — 0l , ST AR SRR B9 & R O 1 B R
MARER FHTRAR B AT ROKR S
Mo BARALBR P AENBRERT MR B
REEFZHE MEERXRK FERAPKE,
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46 w o ® H W & 38 %

£3 RRFTA 64 SCAR RIS F 3 BB AR B

Tab.3 Annealing temperature and primers sequences of the six SCAR primers

RAPD 5|4 BRMIIMRS BARE(C) SREFI(5'—3")
S124 SCAR1 56 F-'"GAAAGAATACGGCAGAATA’
R-'TTTGACATCGTGCGTTGAG’
S157 SCAR2 50 F-'CTCATCCCTGCGGCTTAT’
R-'"GAGTAATGGAGGAAACGA’
$203 SCAR3 56 F-'"TATGGAAGAGCATTGTGGC’
R-'TCCCTGGATTTATCTCCTACT'
§265 SCAR4 55 F-'AGGATGAGGGGAAGAAAGA’
R-'AACTCCTCAACTCGCAGAA'’
S105 SCARS 56 F-'CTTACATTTTCGTTCATTC'
R-'AGTGTCGCTTGGAGATTGG’
$203 SCAR6 60 F-'"CAGGCGTTCAGTGGTCAGG’
R-'CAGGCGTTCAGTGGTCAGG'’
£ 34 BUEZUANEERNEEME
Tab.4 Genotype frequency and gene frequency at the locus in three populations
EHEMEE EEEE
BEE B & B
AA BB CcC AB AC BC A B C
CP-a 50 0.34 0.2 0.46 0 0.57 0.43
CP-b 50 0.04 0.22 0.18 0.08 0.1 0.38 0.13 0.45 0.42
WP 50 0.42 0.22 0.36 0 0.6 0.4

AFRICHDEMEARTHERFETHHE,
REESREELRAEUERBOER, B
SR FEZFHERO S TiIRic AR E R
B— B RE, B:EENY I KRB (IFREM-
ER) M #5 X} ¥F ( Litopenaeus stylirostris ) i & v 3% 3|
10 ME B Ebric , \BE 45 Xt &F ( Penaeus monodon )
PP 3 A DERID, XEARIE IR B RK
RARET—EWNER. BAAEKFTHEMT
W WS Be (CSIRO) M B A< Xt 4T ( Marsupenaeus ja-
ponicus) PP 3 AT RE S E K RIM W EH
SR A RERE— 25 FF & Al B A KB 2 B
bRid (EVEER%,2001) , £ iz RAPD A M
FLEHTE X WF ( Litopenaeus vannamei) ¥ 5 T H#b 7 &
H— s 4% B M 47 i ( Carcia et al, 1996 ; Alcivar-
Warren et al,1997) . Xt o B XJ 4F i 1% 45 ic (9 BF
RAVR FRBRBARESHENTR(EELD
% ,2004 ; S FH 5% ,2004 , ] E 92 55,2004 ; 5K K B
% ,2005) , 8 X He— R B B R AR T BT ST IR
HEE D (X#45%,2002;; 335 ,2002)

AR+, B[4 SCARS Xf CP-a,CP-b f1 WP
OV HEBHNEEREREI M EPHOHAR
He B4 51K 78% .52% 1 54% , & K BRIEFE
XHEF R B  HBRE B R, 55X A ¥
ARAML, WELREE(P<0.05) , FEAETF
AIAE g %of o [ X bR 3 A O AT R B R
whnic, M RHZ2dES 6 RHWEE, FEX
HBREEHMEEET —EBRENTL, 54K
HREFEUWRAEECKH “TELE”, X®LE
RAERA LRI AR E £ K ERIE KSR
%5, 3|4 SCAR6 % CP-a.CP-b 1 WP3 /N BEik
PHATY A 3 A EMERE 6 R, ST H
HNA MR TR P45 R £, WP i CP-a
WASHESMEN A, W RAXRBEEK CP-bSH
SN A, XU B A7 S T RE 5 9 k] o E X R
ARKERMERHXRES. WPASEMERN
ARFEHN—FEA R WP B AEZME L RE
HEEMEN B MEMEN C,AEE A RN, 5
— Al R R R 2, BEALEURE BR B 50
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18 fa] & ¥ %5 . v B XF HF ( Fenneropenaeus chinensis) 54 K ¥R 48 % SCAR #5712 I I 1% 47

MEPIREFASFMERN A, T—2R MK
AWBEESHTEMNFRAEKTREHE -2 W
FRHE AT, W B 2 MRS HAT RIE, N7
AP B LBARIC I BY B AR BB AR IR

2 % X W

DEE, L K, REL%,2004. hEXTEF S BB
B RAPD 43#7. K= ,28(3) :245—249

FHEP,FE B, 5EE,2001. %K FFEEYNE R RE
BF.BAGEAYMRERESER. L - BREKR
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X OM,EEA, AL A% ,2002. X HFHUR R B AR IC
i) RAPD 43-#7. /K= ,26(3) :270—274
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RATEE BB R EERSN. PEK B2,
(6):572—575

ZER REE B 5.,2000 BRI TEBEaMEE P
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OB EHE WERE,2002. LA xR AR B AR 45
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GROWTH TRAITS RELATED SCAR MARKERS IN
FENNEROPENAEUS CHINENSIS

HE Yu-Ying, LIU Ping, LI Jian, WANG Qing-Yin
( Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract Overfishing for Fenneropenaeus chinensis ( Chinese prawn) in recent years has caused serious
problems in the great shortage of supply of quality breeds,which has become a serious issue holding the aqui-
culture from sustainable developing. For the solution, fast-growing and strong anti-disease breeds should be
sought. We conducted this research in November 2002 by sampling 150 individuals of the species for Random
Amplified Polymorphic DNA ( RAPD) study from three groups of 50; and the lab working began in January
2003. Among the three groups,two were taken from the 6th generation of Huanghai-I cultured F. chinensis,in-
cluding the two extremes of size;large group in length > 15¢cm( CP-a) and small one in lengths < 11cm ( CP-
b) ,and the third group were combined by wild ones in size between 11 and 14cm( WP) . For each group,240
random primers were screened for mixed templates. 65 growth trait correlated differential fragments were ob-
tained,55 positive and 10 negative. Population analysis for the screened primers from 240 RAPD primers
showed 9 RAPD primers were correlated to the growth traits,7 positive and 2 negative. After cloning and se-
quencing,8 sequences in length from 500bp to 1000bp were obtained except the marker amplified by S159.
Using Premier 5 for designing specific primers and Sequence-Characterized Amplified Regions( SCAR ) tech-
nique, growth traits markers of F. chinensis were determined. 6 SCARs ( SCAR1—6) were amplifiable , among
which the first four could not differentiate among the three populations,and the latter two could amplify poly-
morphic fragments in band frequency and variety rule shown in the samples. The number of polymorphic frag-
ments amplified by primer SCARS in CP-a,CP-b and WP was 39,26 and 27, respectively, and the band fre-
quency was 78% ,52% and 54% ,respectively.,\/2 test of polymorphic fragments in CP-a and WP populations
showed significantly difference( P < 0. 05), indicating that the polymorphic fragment can be used as positive
marker candidate. 3 alleles and 6 genotypes were found in three populations amplified by primer SCAR6 , while
in CP-b allele A only,showing that locus A was probably related to certain genes that can restrain the growth
of the prawn. The results are useful in breed-selection for production enhancement of F. chinensis applying
marker-assisted selection( MAS) procedure.

Key words SCAR, RAPD, Fenneropenaeus chinensis, Growth traits
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