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Abstract: Several strains of turnip mosaic virus (TuMV) causes the most important virus disease in Chinese cabbage.
In China, Chinese cabbage is infected by a mixture of strains. Cultivars with resistance to TuMV are major objectives in
cabbag breeding. Screening the molecular marker linked to the TuMV-resistance gene for molecular assisted selection is the
major method to improve breeding efficiency. In this study, AFLP technique and the method of bulked segregant analysis
were used to study the progeny of Brp0058 X Brp0181, and two DNA molecular markers linked to TuMV-resistance gene

with a recombination frenquency 7.5 and 8.4 ¢cM were identified.
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BRMETE MEXEROTORE LR,
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1.1 ##

Brp00s8 R LR EXEFTFMAKAKRBERXR,
25 P A A0 4 52 0T TuMV RIRAL B e, AR
FHUR AL Brp0058 FER A4 Brp0181 438 f5 4K
W F, S BBHE, XTF, B8 BBREERD TuMv-C, #&
RTS8, 3 BURIR B A AR 0 R 1 2
PRIZEXDNA, FI THE IR AR . FTH EH
FL35 i o B A LR B BR S AL AT B SRR it
1.2 Fk
1.2.1 HRHREE  HURME Brp058 FUEmM i1
¥l Brp181 A SFAMEF, 2 BBHE, FrE KT
MASHIRENIEKEFILA, T25CHEF24h,
REREFHM TR TENEFRETETRESD
B3R, BRIERF20C, WHARRF15C. ARKFRH
TuMV-C, Bk R0 F, (%A R BT BEBR B R, RE
FiE K AR = $AZE BRI SE 2 M58 3 Frot#
BRI L 600 H &R, FLAEEER TuMy BiF
VAT BEHRRE Y, B P 5 ST B I 26 B K e 1 o 7E
BUREM AR, €554 5 M1 A RBER T8,
R TR MBI A RIS, 7E20~30CHIRE
Fr R 156~20 d, 2R )5 R A BEBRRLI M 7 0 B A B
BORAT TuMV IS . SRR, HANZAERE
Rl
1.2.2 DNARURERRWN RESSBMH FHEX
JK P15 % F o DNA B3R BUK F PHYTOPure plant
DNA extraction kit, B RSEBRIEFM.
O BE TR R B R A B 2R DNA Fy 4
BHREH.
1.2.3 HiEtMHE BT AFLP MEAMHRR,
ATHORREEN TR, BHEXARFERDE
PR RIMIER 3 XiHURkh, F T AFLP 5|9/ ffiE. R
KR, FREKRMDNALTEEY) . EENTY 2 /5,
HDNA IR T3, FrCAARIRE A WnH
973 FOAR 3 70 S K DNA [ TR =4 5k ¥ R B/
1.2.4 AFLP 4347

(1) Z X125 DNA Fry B 1) #0132 4 52 K £ DNA R XU
PIRESLER R —F 7, HRMAERRALL pl,
BE 10 X T4 EHEFBEE AR 1. 1 pl;: 0.5 mol-L?
NaCl 1.1 pl; 10 X ATP 1.1 pl; BSA(1 mgml™)
0.5 pl; Msel FMEcoRI #K&K 1.0 pl; Msel

(20 U-pl™) 0.4 ul; EcoRI(20U-pl™)0.2 pl; T4
TR 0.5 pl; FEEZHDNA 4.1 pl; 37TCRM2h,
70°CAZ ¥ 10 min,

(2) Ty 3% KB DE R WAME 20 5, XA
PE /A ®]f AFLP plant mapping kit, K TR
Y. DNABEAR 4.0 pl: TP S|4 1.0 pl; core
mix 15 ul; BAR 20 pl, P IFEF:94C T
2min, 94°C 15s,56°C 30s, 72°C 2min, 20 {RTEIT,
60°C 30 min, 4°CE4%E.

(3) MY . ¥ HMIARW T :10 X PCR &
W 2.0pl; MgCl, 2.4 ul; dNTP 0.8 pl: TaqH§
1U; EcoRI flMsel 5|41 1 ul; A DNA 6 ul;
IABAKE 20 pl. ¥ IMEFHN:94CEM 2 min,
94°C30 s, 65°C30 s, 72°C2 min, 10 WIEH, FIRIEH
KR FEREIE1°C, 94°C 305, 56°C 30, 72°C 2min,
30 MBI, T2°CHEM 5 min.

@) BEEF - 2RSHEI(4].
1.2.5 AFLP @&#MHY MERKMMAL BT Mg M
dNTP fRJ¥R BE X PCR 3 45 R R K, AR50 45 Mg
®1.5, 2.0, 2.5, 3.0f3.5mmol-L! %5 /MK
PE, dNTP #% 200, 400. 600 1800 nmol-L™ %4 4
WREE, FLA 20N A RIALBERT Y 184 4 R AT T R4
1.2.6 TuMV EmEHE AFLPARCIIMEE FARK
BARS AR ER 3 X PRk, R & 2 ME MR
8 /N EcoRT BI# AA. AC. AG, AT. TA, TC. TG.
TTFIEA 3B I 16 MMsel 5147CAA. CAC,
CAG. CAT. CTA. CTC. CTG. CTT. GAA. GAC. GAG.
GAT. GTA. GTC. GTG. GTT #1128 X+ 514, #47514)
Rk, RIS X R bR C AT B AR R . FFE R 3K

2 HGREGH

2.1 AFLPIEIFMI # &ML

AFLPECAR BB R, et I R B E TS
IR, T B S A 0B f Me? A0 dNTP MIIRIE .
) 9 PCR [ R A Mg? 1 NTP B BHEIRBE AR, A%
Mg #% 1.5, 2.0, 2.5. 3.0/ 3.5 mmol L1254
W, ANTP # 200, 400. 600 F1 800 nmol-L™! 4§ 44
W, LA 20 M E D, 2R, AREEY
A Y 3 3L PRI 25 DNA 9 PCR & R AR T B i vk 8 g Mg
FNANTP, ZEMg? ¥R 5 F-2. 5 mmol L™, dNTPIREE & F-400
nmol-L™ B 4545 LU, 0 Mg WREE R 2. 5 mmol-L7Y,
ANTPYRBE 400 nmol L™ B BT M A BB Wi BR - IR
e RIPkE E IR, RAIERE Ry 8 (F D .
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R KR Mg F0 oNTP B3R X POR ¥ #8145 R B2

Table 1 The effect of different Mg® and dNTP on PCR amplification result

s ] Mg? dNTP 52 Mg dNTP

Treatment (mmol-L") (nmol-L) Treatment (mmol-L") (nmol-L™)
1 1.5 200 11 2.5 600
2 1.5 400 12 2.5 800
3 1.5 600 13 3.0 200
4 1.5 800 14 3.0 400
5 2.0 200 15 3.0 600
6 2.0 400 16 3.0 800
7 2,0 600 17 3.5 200
8 2.0 800 18 3.5 400
9 2.5 200 19 3.5 600

10 2.5 400 20 3.5 800

2.2 i TuMV f5 3555 B AFLP FRiC B THE
AR5 P AR B 0995 R AR S R ) A D P, B A
3 AR, LL8 AN EcoRI B4, 16 4 Msel 5]
YIS 128 S TIMH A, ST TuMV R ERER
i) AFLP ARic 4T T ik, 45 R UL EcoRI-AG/Msel-

F2 KA TuN BFEEE AFLP FRIZHITEIEE R

GACHIECORT-AG/MseI-CAC 235 |41 40 4 43 Bl 3k
150 bp 9 2 MFIC CAG150 F1 CAC150, FEXTFH
116 NF, BbR#TEE, HFER 3K SRBE,
I Fil MAPMAKER/EXP (Version3. 0) fEE 8k %53t, H
BAEEESRAT.5MM8. 4cMF2, B2, 3. 4),

Table 2 The screening result of AFLP marker link to TuMV susceptible gene in Chinese cabbage

Frid fots o REBBER 275 THH BiEEEE
Marker Total number of plant Number of unexchange plant Number of exchange plant  Exchange frequency (%) Map distance (cM)
CAG,,, 116 108 8 6.90 7.5
CAC s 116 107 9 7.76 8.4
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Arrow indicates (line 10) the most suitable PCR system

B FE Mg> #0 dNTP iR EE 3T PCR 3 14k SR %200
Fig.1 The effect of different concentration Mg® and dNTP on PCR amplification result
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3.1 E3R TuMV MFE A AR R AT b k), Befd
REKRASEROEEMAKR. RREY, FURME

Brp0058 ZE 47 TuMV-C5 Bk 2R J&, HXT TuMv it
ZRFERBS R, Bk R AR A B M R i i
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HikATiR A BRI P ER BARRM; 7. 9. 11: HSIPECoRI-AG/Mse[-CAC TEHRMFMF WLER, 8. 10, 12: X3W
EcoRI~AG/Msel-CAC ZEBMRI P MY ML R, 13, 15, 17: AS5I¥WEcoRI-AG/Msel-GAC ZEHURMF T IMLE R 14, 16, 18:
%3149 EcoRI-AG/Mse 1-GAC BRIt Ay W 45 R

Arrow indicates the special band in susceptible bulk; 7,9,11: amplification result in resistance bulk with
EcoRI-AG/MseI-CAC;8, 10, 12: Amplification result in resistance bulk with EcoRI-AG/MseI-CAC; 13,15, 17:

Amplification result in resistance bulk with EcoRI-AG/MseI-GAC; 14, 16, 18: Amplification result in susceptible
bulk with EcoRI-AG/Msel-GAC

B2 S1¥Hik

Fig.2 The screening result of primer combinations

k L] ¥ LI 14 12 13 14 1% e 17 18 19 2 2 B 3 M % CK

Bk P i IR Bk BAR M 1 ~12: HURMKK: 13~24. B/mBH: M. bfid; CK: B
Arrow indicates the special band in susceptible plant; 1-12: Resestance plant; 13-24: Susceptible plant;
M: Marker: CK: Control

B3 SI¥4HS EcoRI-AG/Mse | -GAC B HR L LR
Fig.3 The amplification result in F, population with the primer combination EcoRI-AG/Msel-GAC

RATAXNGFIRCHBEM, IUEEEMAEE  RRIHEROITRE 5 BREEEATES, 5 n R
RERMEMID, KRMRRERTREZRE  AREGSBITEET R E I, B4 5
WEBRY—FhAEkEE, RWNHYE, XM EEHEERRN, BESHENANE, ExE%E
ERNMARGMEMTREEREMEKR. HETE TV OO FREREMEEURBIRE -+
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RN BIRER T EAFAM: 1 ~10: JUREHK: 11~18: BRAK: 7. 9% REXBRNEK P . HARE P,: B

WA M: B

A rrow indicates the special band in the susceptible plants; 1-10: Susceptible plant; 11-18: resistance
plant; 7% 9*: exchanged plant; P: Susceptible parent; P,: Resistance plant; M: Marker

M4 31¥ES EcoRI-AG/Msel-CAC BB BRI LA R
Fig.4 The amplification result in F, population with the primer combination EcoRI-AG/MseI-CAC

ZEMEENFDEEENRLEX.

3.2 AFLP BiAR R BRI —FhLL 8 5E BE i) DNA 4 15
SR, FIRAPD AL, 'ERH 16~20 MM S|
Y1, REMFLF, FRFLP AL, EXRFAPCREAR, B
EHIDNARRIR /Dy FISSRAREL, A EEAEZ DNA
MR FF . E L, B it DAk, 8 EE MR IARE
BAERIEME BRI T Z RN AN, 3 HBE
HERPFROAWRS, FIAREEAR AR Y
BT 44 {BAFLPZA B 777 — & H R R i,

EHRE R D, RIEEE A DNA BT A08E k
HUHESR, Ty DA R BRI Y38, T BL%) 25 K148 DNA
A BB R LR B, 4A SERR R A Sk — e I R . R
HELER R RN, it — PR .
SRR SCAR KL

3.3 TEMERHUBRMEN BT i% FH B BR ) DNA ¥R BE L6 0
— 3, 7 e SN B R 2 R AR N BT E R ik
B B SRS T R A R PR R IAE B, R R R Bk
Z M IDNAVR BEFRE — B ZE R, (B2 BF V& B
Wy ¥z G, KDNA B CEAMT 3, HitAR
BSR4 Y B M HUR T B B A8
LR ERBE R A

3.4 hTUERAEX HUskM P R B AR AR T,

—ARE R 100~200 %45 (4. BT AFLP £5MH,

BB, ANk S e THER.
AR TE K BSA B PUR IR, FIFARE

PRIFIIT 37 3 SRR, A8 4 T B BE 4 o =
£, R T RBRSE N TR R, KARE TRB
EE.

3.5 REMAHE MY FIRCHERNERER.
BHTFAXM AP EERENERIBADR, UK
£ DNA REUT 2 CTAB, %M. R ARSL¥EYR
HIfm, it E 3 4 DNA Hy4h B T R 5 i R bl
J& i) DNA SR I AMR, MW AFLP 45 R % E
th. Bk, FEPEAT AFLP SRR v N 4 kiR B
EXIZH DNA HOSRE, [RIRFZEAR RIE R 2 A E AR
R AR R 38 A B — B, LLRAE AFLP H%8 58
l&o
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