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Analysis of clubroot resistant genes and development of differential lines in Brassi
ca rapa.

Matsumoto, Satoru
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Plasmodiophora brassicae which causes clubroot disease has been classified into fo
ur different pathotypes (G1 - G4). Chinese cabbage F1 cultivar, CR Shinki having CRb which is one of resis
tance genes, showed resistant to G3 and G4. We constructed a fine map of CRb locus using 2,032 F2 plants a
nd developed new selective DNA markers. The position of CRb was narrowed to about 140kb between two new ma
rkers, KB59NO7 and B1005. KiE7 (Brassica rapa) harboring another resistant gene, CRk, was resistance to P2
,P3,P4. Using Brassica rapa DNA database, new DNA markers linked to CRk were developed. These DNA markers
also linked to Crr3, another clubroot resistant gene. We cleared that the relationship between three resis
tance genes (CRb, CRk amd Crr3) and the pathotypes of clubroot fungus.

DNA



Plasmodiophora brassicae

pH

Brassica rapa

()

8
CRb CRk Crr3

SCR 4
CRb
CRb
CRk
crr3
7 PL7
PL7
PL7
)
CRb CRk Crr3
CR SN

PL7

F,
CR
SCR
Gl G4
F,
SCR
SCR
SCR
PL7
CRb CRb
F, CR
TCRO5
172 F,
Brassica rapa
DNA KBrHO59N21F  KBrBO91M11R
F, 2,032
Fs
F,
CRb
CRb
F, CRb
48 G3
No.14 CRb
10
CRb
CRk  Crr3
CRk  Crr3



CRb CRk Crr3

7 PL7
NIL
PL7

G4

Ano-01
DNA

()

Brassica rapa F,
Gl G2 G3 G4
CRb CR
Gl G2
G3 G4 CRk
KiE75 Gl
G2
crr3
Gl G3 G2
G4 CRb CRk Crr3

G3 G4

A (cM)

A KBrH120J08R Y

H— Tcros -7

[ KBrHosoNRAF N

H— KBrH129J18R B1324
H— KBrBOOTMITR | BOAGG ;le'v

31— \

\
o— TCRO2-F \

KB9
“KBrBO91IM11R

Brassica rapa 3
CRb

CRk G2 G3
CRb  Crr3

CRb CRk
Brassica rapa

Gl G3
G4
Gl G3
G4
Crri
SCR

Crrl Crr3

CRb
KBrHO59N21F  KBrBO91M11R

Crr3

SCR

G2

G2

crr3

SSR

Kato et al,2012

Brassica rapa (BRAD:
http://brassicadb.org/brad/)
CR F,
2,032
Fs G3
CRb  KB59NO7  B1005
140kb
14
TIR-NBS-LRR
G3
No.14
48
CRb 10
1
11 4.4 CRb
Kato et al,2013
CRk  Crr3
CRk  Crr3
HC688  BrSTS78
714kb
SSR
17
80 Crr3
G4 Ano-01



Ccrr3 BrSTS78 Satoru matsumoto, Recent advances on

BrSTS61 OPC11-2S BrSTS33 clubroot disease resistance of Brassica,
17 CRk The workshop on the Golden Seed Project

crr3 of Cabbage at Sunchon National

CRk University , 2013 2 16

62 18 Satoru matsumoto, Takeyuki kato,

Katsunori Hatakeyama, Shinji Takashita,
Toshio Miyazaki, Tomohiro Kondo,

CRk 17 Development of  highly clubroot

DNA BrSTS78 BrSTS61 resistant Chinese cabbage F1 cultivar,
* Akimeki * , accumulating three

OPC11-2S  BrSTS33 resistance Genes, Crri, Crr2 and CRb

ISHS rassica2012 symposium, 2012 11
12 11 16 ,
crr3
CRk BrSTS78 BrSTS61
CRk  Crr3 CRb

2012 8 31

CRb
2011 9
PL7 24
NIL
PL7 Ano-01

BC,F, DNA

2012 4

Takeyuki Kato, Katsunori Hatakeyama,
Nobuko Fukino, Satoru Matsumoto. Fine (&Y)

mapping of the clubroot resistance gene MATSUMOTO, Satoru
CRb  and development of a useful
selectable marker in Brassica rapa.
Breeding Science, , 63No.1,
2013, 116-124 00355629
DOI: 10.1270/jsbbs.63.116

Takeyuki Kato, Katsunori Hatakeyama,
Nobuko Fukino, Satoru Matsumoto.
Identificaiton of a clubroot resistance
locus conferring resistance to a
Plasmodiophora brassicae classified
into pathotype group 3 1in Chinese
cabbage (Brassica rapa L.), Breeding
Science, ,62No.3, 2012, 282-287
DOI: 10.1270/jsbbs.62.282

CRk DNA
2013 10 12

10 13



