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F 874788 31 B 7% AFLP 5 4712 56 %

X =B, B, LIU Zhan-jiang’

Q. RUHEBEFEVEERTRFENAESHARERE, FERKTRERRARE BBEKTHRK, UK & & 266071;
2. Department of Fisheries and Applied Aquaculture, Auburn University, USA)

W F 82 (Paralichthys olivaceus ) B9 BEAR 05 B 408 93 5188 90 E (Vibrio anguillarum) 315, FIH 61 % AFLP
FIMA G T o 67 BOR BRI SUR B4 & 20 DANE, B R I 3 200 44,8 4% AFLP W 7E 2 MR Bor TR
K ZE R (P<0.01), HHH 2 £ R HUR R LR S 2125 & E SR 05, 55k 6 47 =78 BOR B L
RS E RIS, XA ISR AT R S HUR A S R R AR D, X EER MR AR B AR 12 RIERAE O SEBL T 6 4 F AR
BB B ISR R TR EE T R, [ E A R2,2007,14(1) 1155 —159]

KRR T 67 ;88 905 ; AFLP #5 i BUR 1
FE £ S :Q959. 268 XEkFRIZES A

F 8 (Paralichthys olivaceus) & T8 B | 6%
BT 878, & —F v KM R W R 7= A4 Bt e ik
K, EFEE SR, B EREEZ0 2,
TF 87 BA AR A RO B T D K T
VAP SR SR L, R RS H T R R SR,
[ A 20 tHh22 80 SR ATF 4 BEAT F 6F AN L H B M R
MR, BRI A PR R K FEE T A EE
HUAZEY AR SR IR OF B 5 T UK, R OR I N T 5R
FE A . BT 23 5 AR A0 AR AT DA 3 21 5 4107 2 B
SR EBA > TR D, 7E W i B IL H R T AT S
BLHUS b R BB, T IR B A R BE RS, H AT,
WA B & — 2 X F 6F 5 A% 45 0 B 5 IR
) {8 R LR AFLP b2 06 % 5% 2 1 4
EMRE . ABFFF H AFLP fric B AR, 8 it
Qe T 1AM B I3 B R 22 8] ) 3 A 22 5 5 0 5 B9 A
KK 7> THRL,

AFLP iR H 1995 5 2 JF &R UK, LH AR E
PR R AE 2 2 5 E bR R R B 2 1 AR g Sk
FIEBUEE B ) vh A4 A R EAE T, KR
2 JE 0 K K 40 DNA R R 1 g 0 F Bt A7 38 4%
W e s 2 S, 2 — 4 & T RFLP Al PCR
R B o Fhric AR, BRAEWLFEE DNA

Y35 B #7:2006—04—13; €97 H#A:2006—07—24.

X EHE:1005—8737—(2007)01—0155—05

F& /b R A0 B A A R A s 2 H
B — i LR AR B L AL 2 4RI, AFLP fREHS
Rl DNA FE (B B 2 5 8o 2 50, 256
Ve oy B AN SRR JE , BN 7E 2 1 AR 0 4 B B R
AE RN B8 A% 2 0 5 R A AR A,

1 MRE5FE

1.1

SEI0 O BTk 300 2, HUH BEIREK AT I £ B S
KoM, 144K 6. 5~8. 5 cm, A= L 10 g, G
AN (Vibrio anguillarum) 7 A LR =K HFF
7 ATCC19019 & #k, 8 5K B ) 85 % Bk 3t 2 |
Chen SV 7V, 08 9IE 76 K T8 1 2216 1 77 5
(Peptone 5 g, 241 g,FePO, « 4H,00.1 g,
7K1 000 mL) ' 28 ‘CHEFEWNHAEK T AT
S, BT B AR IR R S B KR, R E S 0.3
mL OD=0. 2 )8 51 5 B8 &, 1% A & o B
Fs GBI 5 T SR AT B R A AR, R A
P E IR B SINB f5 3 R A B8 T T AN R 2 R, R
3REFFPFET R AT T B, Hum BF 4 th A T gk 4L 68
SREE 30 K JG AT B A7 0 A S AR 4 e, L3RS 40
i 7 BT AR 101 2, s o7 T B 4k 93 B, B A AR A

A€W B BxmHAWALE T 863”10 B (2002AA626010) ; H X B AR £ E £ 10 B (30413240) ;7 & T &L Bk A 3 £ 1 B (043]J04).
EEBM XN=EHQI77—), 5, B+, BN IH EEYH K. E-mail:liuyg@ysiri. ac. cn

B IRAEE (R, Tel:0532— 85844606 ; E-mail : chensl@ysfri. ac. cn
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JEIR AR - 20 BT U bR D Ik
1.2 FEEEE4H DNA BIEH

27 Liu B0 0 5%, BB 28, 4% 100 pL
F 8% M i AN\ Eppendorf B ¥, B X 3487 27 7 WY
500 uL A1 5 L % A 8§ K(20 mg/mL), B E R4,
37 CRERL, 85 1E MR 4T B FE i DA 600 pL Y
s A s RIREE(25 ¢ 24 DIREA W, R3) 20 min
J& %5 8 000 g &0 10 min, B _EiBE W, A B
@ RIRER AW, EE LR 3 IR, B
VEW, N 2 AR A EI I TG K ZBERT 1/10 4
B 3 mol/L HIKS R 41,4 °C 8 000 g & 10 min, 3F
2 IR, T0% L BEVERUTIE 2 IR, 7 ORI K 5E
45, TE &K % % DNA,4 CIRFF,
1.3 AFLP 2#7

AFLP A #] & B Invitrogen A A, 548K
7 & 7 & E-ACA/M-CTA. E-ACG/M-CTC. E-
ACG/M-CTG Z. 4 At 61 %} EcoRT Ml Mse T 5]
WAE .,
1.3.1 ®1] FiFE 4 DNA 200 ng, EcoR 1I/Mse
15U, % M 2.5 ul, AWK E 12.5 4L,
37 ‘CE§Y) 7~8 h, MVI5ERL5,70 ‘CALHE 15 min K
3G EcoR T A1 Mse 1B,
1.3.2 EEBREN EEER25 4L, WU~
12.5 puL,12 pyL EEEZ MW (EcoR I/ Msel 3k,
0.4 mmol/L ATP),T4-DNA i£#8[1 U/uL & T
10 mmol/L Tris-HCI(pH 7.5),1 mmol/L DTT,
50 mmol/L KCI, 50% H i (& 1 73 #0)7J 0.5 uL,
20 CH R iE#,
1.3.3 ¥y mULEE~WH 0. 1XTE &
RBZE 1/10(V/V) 3 UL F AR REEAT Y 88 & N,
B 4R =) 2.5 pL, WY I 51 IR 59 20 L, 10
XPCR &M (& Mg?*)2.5 ul, Tag DNA % 48
(5 U/ul) 0.2 uL, R EAA 25 yL,
1.3.4 EFEMYE WY M~YH 0. 1XTE &
WHREEE 1/20(V/V), BUS pLy A :EcoR T 514
5ng,Mse 1 5[4 30 ng,0.2 mmol/L dNTP,1 U
Tag 8,10 X PCR &M 2.0 uL, INZ& K % 20
pL. #%41F PCR 274 .94 CHZM 2 min; 94
C 30 5,65 °C 30 5,72 °C 1 min,# 1T 12 NMEHF, &

MG KB EREMK 0.7 C,E 56 C, &5 94 C
30 5,56 °C 30 5,72 C 1 min F#1T 30 MER,
1.4 1% BT B AR RR B B3k

TEFEED 1 P A R 0 N S5 R R AR T ] (98 %% H
B f% ,10 mmol/L EDTA,0.05% — 1 %X % ,0. 05%
TRE 22 IR AT, 95 CAEME 5 min, 2R 5 # 52 210K G
1,80 W IHIhZEFM B ¥k 30 min, BB MEE L
F+3] 50 °C,#%J5 65 W IHEIhE Bk 2 h,
1.5 SREEE

TE 10 %% DK S 12 v v (18 58 / 25 1B ) H R B4 3)
30 min BB AWM A, K5 HEZ KK 3
R, IR 2 min, BB IR AW (F 0.1% Ag-
NO;,5. 6% H ) 32 # 80 § 4 30 min 5, H E %
KPP AT 5 s, K AR P I3 B 304 HI
HBEWCE 3% Na,C0O,,5.6% FE) F, BB 4E 5,
BHESWHI, MAZFEER 10% KEE R, 77
3~5 min, & /5 F EZ K ML 10 min, KR EE T
BT, BKTH4E A Microtek 1300 787,
1.6 HERUK

1A V)T B AFLP WA INA 20 uL TE
: NaAc(3 mol/L)=5: 1A ) 1.5 mL Ep-
pendorf & B, 40~50 C/Ki# 2~3 h,12 000 g4 C
#5012 min, B 3 ~4 pL EVEAE A B, A A R
AFLP 5| 5347 2 IR PCR ¥, R Nk R 5 R
e M RN AR—E, EHFEY M~ 200~
300 pL, 1% AR HE Mk 70 & B I &4 . A A QI-
AEXTT 35 s 8 st 7 & el B o B B

2 FRESH

2.1 WFEHFHRICHITEIE

FIF 61 % AFLP 594 &3 T F 87 5w #f
R B % 20 AN, SLP 3G 3 200 &7
BAREE RITE 1 AR A BHmAE S 1 A# &
mARMER &N, BE AW E 2 AN T BN
THRRMERGKR D, HHPFSH 2 8 Mridie
PUmR B R IR R o, HoR 6 ANTE B BE A
B ERR S, F1ME2 X R-T 2AHERAER
e 535 4 (P<<0. 01) , X L2450 T BE 2 5 B
FH G s HE FRi
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F1 SANERFHAMNREGAPLANEMHERMXERNE E/ AFLP (¥ &
Tab.1 Eight AFLP loci with significantly different dominant gene frequencies between susceptible

and resistant flounder groups n=20; X£SD
e SIAE ARG EHERSR/Y REHEGEEERAR/ %
Number Primer combinations Dominant frequency(S) Dominant frequency(R)

1 E-AAC/M-CAA 71+11 27+ 4
2 E-AAC/M-CAG 30+ 7 70+12
3 E-AAG/M-CAG 71+£13 36t 8
4 E-ACC/M-CTC 50+ 9 21+ 5
5 E-ACC/M-CTG 86+17 43+ 7
6 E-ACG/M-CAA 57410 21+ 6
7 E-ACT/M-CAC 57411 21+ 6
8 E-AGG/M-CTG 29t 5 64414

EBINSMAEE 2RI ENERERBEL  RE, L T ERREE <0, 0D KF,

Note:Dominant gene frequencies of susceptible and resistant groups were subjected to ¢ test,with significant difference between each other

(P<<0.01).
L]
e ..
-l e -
1‘"/ -8
T A s A& AN oA
Susceplible individuals ~ Resistant individuals Susceptible individuals  Resistant individuals
1 BI¥HE E-ACC/M-CTG 7= 4 1) 2 B 1R [R1 = F ) 2 BIYAHE E-AAC/M-CAG =41 2 Bk E R
BER 4 Mo & 2 1 4
T HAETEEAEERIREE L. T HAETEEARERREZ LW,
Fig.1 Significantly different band amplified by E-ACC/ Fig. 2 Significantly different band amplified by E-AAC/
M-CTG primer combination M-CAG primer combination
Note: Significantly different bands are indicated by an arrow. Note:Significantly different bands are indicated by an arrow.
2.2 BB AFLP =8I E W R E#HY 18 7 DNA R4, F F AFLP 43 #r 0 48 B i 2 8 1

T H ) AFLP ¥ S 2/ 1 DNA & &5 § 5[4 &% PCR & FEHT 18 TX 4251 DNA
WMoMmAMRE A IFEFAOABLGEUEEMNTE B, B3 2% 1A HKER BRGNS
B, b T3 E 8 DNA B~ &, & 85158 B 2 a2k,
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& 3 AFLP R4 ¥ K O H (% 2 3 b 4 e 0k )
W12 ARG WY ,3 AR ESR I 1=
Fig. 3 Profile of AFLP original products and re-ampli-
fied product
Note: The first and the second are the original AFLP products
while the third are the re-amplified product.

3 i

T ARG TE SR AE B AP B R s T
MREHFEMNEE, A TARRZHNEES T
WCAK B %) 28 & R & F R (QTL) M
PRBE R 1 35 A1 FH T 2 B HE A IR AR AR Ry
LG MR B MR TR A E — A E
BRI LR R, O T IR B AR o
RO E B, Bk 2 BT 78 % 40 B 63 w05 3k g
SEA B 2 kR AT BT s i 0] i 47 3 g o
X A TG WSSV % & 10 & K5, & B0 fiE
FEAF I AR 5 B30T BRI FE T2 [ AN 4 1 4 X b
SR, BL RAPD £ R BEAT R W, 3R 158 T F B K
/NTE 460 ~ 2 305 bp Z M B9 18 4k %5 e 4 .
AFLP £ —F & % i) DNA 84 AR, B H 055 4E
B AFLP B2 £ F A ic KRB, EREEDF O
Z N AFLP £ R B T — 5% 5 i fih B HoR
FHOC AR et 28] | IR ARBIE T, B B A R RO
AR, 7E— L0075 7R T3 K Y S R R R
S, H R EDUR B AR T I 2 A m B TR
Fic, 25 I BE AR o L 6 A i B 3 IR A R b
0, KA AT AT e S T 3 RO B, T AE P B
A HR IR (X vy S R R AR B bR e, S8 7R K
KT AR AT ERFRBNLZ G, IET
VLR R4y FAric i Bh B M b 2, iR AR Y ax it
B B ic , v LK 2% 0 ple o B S v AR s

P IEARIC (SCAR) , 17 2 & Bl 3X A 1 S5 BT 6F i
W T hRCEE B E A,

AFLP SORTER I 2 2P 1 8 00 05 1 245 2A
W, EZ M AFLP WK Rl sl e A HRaE, 1524
—FiE H DNA fE A, AU R 3RA I Z
AR IEE S, T HE P e s 12 & DNA 74
o7 1% e % v R ve 1B, AR5 A0 2 1 AR ic A
THIBIE M, % # PCR 2 W Al B R N A 38 1% 22 BT
T L AT B 2 3R AS 2 B AR AR DNA, 1% i
ARSI T VE, B E AFLP 4% AT DU A0\ 2R PT I
Brhzht e £ oF T E5 8, Al A An
AFLP ™ 387 4y 7 [l e L 2087 3 48 0 F FL A g v 7E
MRAEEE L, AT ERA N TAE 25X 850
93 i 36 A 90 B [ LK, R B B 9y 7 AR 0 Bl E R
DimEREEF X,

SE
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Screening of AFLP markers for Vibrio anguillarum resistance in Japanese floun-

der

LIU Yun-guo! , CHEN Song-lin* , LIU Zhan-jiang®

(1. Key Laboratory for Sustainable Utilization of Marine Fishery Resources, Yellow Sea Fisheries Research Institute, Chinese

Academy of Fishery Sciences,Qingdao 266071,China; 2. Department of Fisheries and Applied Aquaculture, Auburn University,

USA)

Abstract; Japanese flounder(Paralichthys olivaceus) is a commercially important flat fish widely dis-
tributed throughout coastal areas of northern China. Market landings of this species have not increased
greatly over the last decade in spite of extensive fishery management efforts,because viral and bacterial
diseases plague Japanese flounder aquaculture industry all over the China. An important approach to
prevent disease is to screen populations of fish that show innate genetic resistance to a certain disease.
Susceptible and resistant populations of Japanese flounder were obtained by artificially challenged with
Vibrio anguillarum. Twenty flounder individuals from the susceptible and resistant populations, re-
spectively, were screened by 61 pairs of AFLP primers. A total of 3 200 fragments were obtained and
eight showed significant dominant gene frequency differences (P<C0. 01) between susceptible and re-
sistant groups,among which, two were in resistant gruop, six were in susceptible group. An efficient
method for recovery of DNA fragment from denaturing polyacrylamide gels was developed to allow re-
amplifying them. It is a basic work for the application of marker-assisted selection and cloning of anti-
disease gene in Japanese flounder selective breeding program. [ Journal of Fishery Sciences of China,
2007,14(1) :155—159]

Key words: Paralichthys olivaceus 3 Vibrio anguillarum ; AFLP marker;disease-resistance
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