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Abstract: Wine grape ‘Cabernet Sauvignon’ was used as test material, tissue culture method was used, the effect of

different basic culture medium with different concentration of IBA combination and different culture containers on

‘Cabernet Sauvignon’ grape growth was studied,in order to enhance the growth potential of ‘Cabernet Sauvignon’ grape

in vitro and improve the survival rate of transplanting. The results showed that the 1/2B; containing 0.2 mg » L' IBA+

30 g+ L7" sucrose+7 g« L7! agar+1 g » L' activated carbon was suitable for ‘Cabernet Sauvignon’ grape in vitro

culture. ‘Cabernet Sauvignon”’ grape seedlings grew strongly in the bottle with breathable film diameter of 3.0 cm and

light transmission rate 90%j. The transplanting survival rate was the highest 96. 67 %.
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Table 1 Information of Chinese cabbage used in the experiment

e R K HE R K
Number Variety Source Number Variety Source

1 *DRO31’ IS 13 “HEoXF”  AF

2 ‘DF033’ ITE:S 14 “BrpuR” g

3 ‘DF036° JITE:S 15 “Hk” W%

4 ‘DF005’ [iIE:S 16 “eRFE” [iIE:S

5 ‘DF006’ [iIE:S 17 “UE” [iIE:S

6 ‘CFo71’ HZ 18 ‘B [ITE:S

7 ‘CFO72’ HA< 19 “H5” wHE

8 “CF008” HA 20 “Lr " wHE

9 ‘CFo11” HZ 21 “oEE” B

10 ‘CFo12’ A7 22 “H " HE

11 ‘CFo13’ HA< 23 “PrREg” Wb

12 ‘CFo14’ A7 24 “hks8” =W

®2 S5I4ER
Table 2 Information of primers used in the experiment
BT FAIG D) EICRE | PHAN
Primer Primer Annealing temperature Fragment
name sequences /C length/kb
TTACAGCTGGACCAAGAACATAG
OPC11-1S 60 1.4

ATCGATGTTTGTGAGTCTCTACT

GTAACTTGGTACAGAACAGCATAG
OPCl11-2S 60 1.0
ACTTGTCTAATGAATGATGATGG

TAY TR BRGARAHE.

L2 eIk

L2.1 MRMEEMI R EE RS
R NTHER . Rl BB oK 1 S AR fin 20 B T B 7K
JE ALTRAITRERSIHK 8 E 2 b [T 508
BUGH 8 IR A I8 A MBI RR MR B P il sh A 1
YR TCHUK B i sh AL TRk BE 2 1X10° A~ - L7,
4 CHRUT RSN . ABBAEES 5 mL /BT W
B 2 d g ARPR A FL 7E 24 "CEA I HGIRE P
Fr 240 d JE B RMIELL . SEARFIDUAR 35 T0 fnh B sl 3 Ul
A BN SIS T AR MR AR A B
LB AT R

2000 bp

1 500 bp
750 bp

500 bp

250 bp

100 bp

1.2.2 4 DNA 4B BUERELIOT A RANR R
CTAB 342 B 3 40 DNA, % F Nanodrop %] DNA
W TR T S 50 ng « pL71, WROKEFREER A
DNA fRF T —20 ‘CrkFH4 A,
1.2.3 PCRYME=YM PCR KM ZR S AEM
20 uL:50 ng + yL 'f5AT DNA 2 1,L,2.5 mmol » L™
dNTP 1.6 pL,5>X PCR buffer 4 pL,25 mmol « L™
MgCl, 1 pL,5 U » uL7 ) Tag DNA B4 F 0.2 L,
10 pmol « L™ MIER M5 #14% 1 L, AR #45H ddH O
457, PCR [ W #2)%: 94 CHIAEPE 5 min; 94 CAE ¥
1 min,60 ‘CiB 2k 1 min,72 CEEM 1 min,35 MEH;72 C
FE{H 10 mins4 ‘C{E4F. PCR ¥ ¥ 7=Y7E 1. 5% B g b
BERE 5 Ve e ' &M T HIK 1 h, BIO-RAD BB SR Y
WEIFid R4 R .
2 HRESW
2.1 Bl

FIFABARMRAE S R YM7 B4l & £ “id 2917
FH e F AR B R FER 2 X B ES DT IRICHST
k. HE 151,514 OPCL1-2S 78 YM-7" Hifi 3 iy
125 1.3 kb fd 18 BB 785 2917 P 8 1 4% 1.0 kb
R ¥R B B ARTRIET 8 8 1.3 kb 1 1.0 kb
HI4 3 R BL
2.2 FIFS 4 OPC11-2S XF“YM-7 X 5& 2917 H3E F, £
B Crr3 2RI

BEALEEL 24 BRYM-7 X 2917/ B 52 F, fRBARR,
FIAE14 OPC11-2S XPH Cr3 fimEE R T L 2. H
B 2 A4, Hpk 1.6.11.17 F1 23 §73 H 1. 3 kb AY HEBX,
PRk 4.8.9.12.16.19 F1 20 ¥HEH 1.0 kb {9 BB, B kk
2.3.5.7.10,13,14,15.18.21.22 f1 24 ¥ g H Rt & A
1.3 kb F1 1.0 kb BY4 34 B #— Bk T 514 OPCL1-2S
I YE TR P AR R 1

#: M. DL 2 000 Marker; A. “YM-77 ;B. “& 2017 1~12. “YM-7X 5 20172%% T, 4X.
Note: M, DL 2 000 Marker; A, *YM-7";B. ‘Guan 291’ ;1—12. F; generation of ¢ YM-7 X Guan 291°.
B 1 OPClI-2S# R
Fig. 1 Amplification result of OPC11-2S
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2000 bp

1 500 bp A
750 bp
500 bp
250 bp
100 bp

7 :M. DL 2 000 Marker;1~24. “YM-7X 5& 291”F; 4%,
Note: M., DL 2 000 Marker;1—24. F» generation of ‘ YM-7 X Guan 291”.
2 OPCIL-2S#E “YM-7X 58 291" F, R HER
Fig. 2 Amplification result of OPC11-2S in F; generation of *YM-7 X Guan 291’
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Table 3 Amplification result of OPC11-2S in
F, generation of ‘YM-7 X Guan 291’
W 22 4k W B 4k
- P E — %ﬁé%in% J b B — Tﬁﬂlémfﬁ'ﬁ
Fragment Inoculation Fragment Inoculation
Number Genotype umber Genotype
length/kb result length/ kb result
1 L3 + R 13 1.3/1.0 + R
2 1.3/1.0 + R 14 1.3/1.0 + R
3 1.3/1.0 + R 15 1.3/1.0 + R
4 Lo — S 16 Lo — S
5 1.3/1.0 + R 17 1.3 + R
6 L3 + R 18 1.3/1.0 + R
7 1.3/1.0 + R 19 1.0 — S
8 Lo — S 20 Lo — S
9 1.0 — S 21 1.3/1.0 + R
10 1.3/1.0 + R 22 1.3/1.0 + R
11 L3 + R 23 1.3 + R
12 1.0 — S 24 1.3/1.0 + R
E A AATORAT: — A BRRAW T RAFUREW R HOR; S BR.

THE.
Note: +. Homozygous resistant band; —. Homozygous susceptible band; +. Heter-

ozygous resistant bands;R. Resitant; S, Susceptible. The same below.

#:M. DL 2 000 Marker;1~24. [ R405 [R5 8RR .
Note: M, DL 2 000 Marker;1—24, New germplasms introduced from domestic and foreign companies.

Bl 3 OPCl1-2S # 24 R TR P HBER
Fig. 3 Amplification result of OPC11-2S in 24 germplasms
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Table 4 Amplification result of OPC11-2S in 24 germplasms

o T B A %ﬁ%ﬁ%% o T B e %ﬁ%ﬁ%%
Nummber Fragment Genotype Inoculation e Fragment Genotype Inoculation
length/ kb result length/kb result
1 1.0 - S 13 1.0 - S
2 1.0 — S 14 1.0 - S
3 1.0 — S 15 1.0 - S
4 1.0 — S 16 1.0 - S
5 1.0 — S 17 1.0 - S
6 1.0 — S 18 1.0 - S
7 1.3/1.0 + R 19 1.0 - S
8 1.0 — S 20 1.0 - S
9 1.3/1.0 + R 21 1.0 — S
10 1.0 — S 22 1.0 - S
11 1.0 - S 23 1.0 - S
12 1.0 - S 24 1.0 - S
FEE I SFRAES

Crr3 FE RN 2R A B E B/ DA EA BidE, 7T
FFEBHKAZRMF, M 76 IRINA AR B A 55
ARRERAES . BRI TS O3 2N REE S
K43 FHric OPCL1-2S, #3721 5T PCR ¥4 By P s
W77 et e d o b 4 2 R AR Cr3 R
ARG 5H0RAM, AR AR MR B A A A0
BEEERIA Cr3 EERIET — N F k. FBFA Az
B 24 3R IR AR T 2 EE Cr3 EHEEH
PR, 4G R A SRR IR B AR AL T8 HTIR .
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Rapid Detection of Crr3 Gene Against Clubroot Disease by PCR and Selection of
Corresponding Germplasm in Chinese Cabbage (Brassica pekinensis L. )

SUN Zhaohui' , MA Anfeng' ,CHENG Fei' ,CAQO Dandan' ,REN Pingping' ,GAQ Jianwei’
(1. Horticultural College, Qingdao Agriculture University, Qingdao, Shandong 266109; 2. Vegetable and Flower Research Institute, Shandong
Academy of Agricultural Sciences,Jinan,Shandong 250100)

Abstract : The resistant line ‘YM-7’ and the susceptible line ‘Guan 291’ ,their F; ,F, generations and other 24 germplasms
from foreign and domestic companies were used as test materials. Molecular marking method and artificial inoculation
method were applied to select effective molecular marker to screen Cr73 gene from two published candidates. The results
showed that 1. 3 kb amplification fragment in ‘YM-7’,1.0 kb fragment in ‘Guan 291’ and both 1.3 kb and 1.0 kb
fragments in their I, generation were amplified with primer OPC11-2S, The results of artificial test and molecular marker
screening for F, generation of ‘YM-7 X Guan 291’ were consistent. The primer OPC11-2S could not only identify the
existence of Cr#3 gene,but also could test the homozygosis or heterozygosis of Crr3 gene in germplasms accurately. Two
germplasms with heterozygous Crr3 resistant gene were manifested.

Keywords : Chinese cabbage;clubroot disease;Cr73 gene;molecular markers; germplasm
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