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tomato)  Pto DNA , 2
, RGA ,
XLRR for/ XLRR rev , 0.2 47
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Preiminary Analysis o Resigance Gene Analogs for Rice Cultivars to Bacterial
Blight in Yunnan
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(* Key Laboratory for Plart Pathdogy d Yunnan Province, Yunnan Agricutural University,  Kunming 650201 , Yunnan; 2 Cdlege d Agronomy and Biatechndogy ,
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Abgtract Rolymerase chain reaction (PCR) primers corregponding to the conserved nutifs of prototype resigance genes
were used to characterize rice cultivars with red ¢ance to bacterid blight in Yunnan Province The RGA anadyss was con-

ducted by PCR anplification usng two primers, i.e. XLRR for/ XLRR rev for LRR of Xa2l resgance gene to Xam
thomonas oryzae pv. oryzae and Ro-kinl/ Ro kin2 for protein kinase of Pto red gance gene to Pseudomonas syringae pv.

tomato, regectively. The results showed thet abundant RGA polynorphism was observed anong the res stance cultivars
teded. The cultivars which were belonged to the same cluger showed dmilarly red gance or pectrumd red dance to Xan-
thomonas oryzae pv. oryzee ilates teded. Anong the cultivars cugers which were formed by RGA prdfile of XLRR for/

XLRR rev primer , forty-9x cultivars teded could be divided into 9 groups & genetic digance 0 25, growp 3, 4, 7 were
prodemiant , and the group 3 was divided into 5 subgroupsinduding 23 cultivars a genetic ddance 0 2. The RGA markers
were usful in grouping geneticaly related cultivars for rice breeding to bacterid blight control and to sdlect parentd
gernplasm with differertial genetic background

Key words Rice; Bacterid blight disease reddance; Reddance gene andogs; RCGA prdfile
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DNA
(Res stance gene andogue ,RGA) 1
[2] 1.1
56 ,
) ) , (IR
RI) ( )
(R&A) C4(20173) Yn3(Y2) Yn8(Y8)
; Yn11(Ys) 4 ( 1),
[3]
1
Tablel Rice cultivarsand its resisance spectrum to grains o bacterial blight
4 a 4

— Reattiondf Reddanceto 4 drains(Race) __ Reattiondf reddanceto 4 drains(Race)
Cultivar 21173 Y2 Y5 Y8 Cultivar 2173 Y2 Y5 Y8
() YN3 11 8 () YN3 11 8
oM1723 R R R R xab + xal3 R R R R
Yunhui 290 R R R R IR74 R R M M
R R M R IRBB7 R R R R
Xa21 R R R R 203 M R S R
1 MS M M R R644 R R M MS
453 MS R M M Xad + xal3 M R S S
258 R R R R Yurxianzhan R R R R
IR68 MS M M M Zrongd13 R R R R
Quangl22 M R R R 291 S S S S
PBR66 R R R R Xad + Xa2l R R R R
IR66897B S M M M 449 R R R R
10 M M R R Bg304 R R R R
IR72 M M M MS Gayabyeo R R R R
M R M M MR185 R R M M
IR64A R R R R Ferrai-Zan R R R R
OM997 R M M M 12 M M MS M
Bgol-1 R R R R OoM1706 R R R R
xal3 + Xa2l R R R R Xad + xa5 + xal3 + Xa2l R R R R
(0:3) R R R R 502 M M M R
CR203 R R M R IRBB5 R R R R
xalb + Xa2l R R R R IR64 M R S M
4 R R R M IR69513 R R R R
Madhul kar M R S S SY259 M M R S
Zhongd19 R R R R IR68552 M M M M
(0Y/ R M M M Cr1 M R M M
Xa22 R R R R IR24 S S S S
B10-57 R R R R IRBB13 R R R R
B&47 R R R R PRRC?8 R R R R

a: R= M= MS= ,S=

Notes:a: R= Reddant , S= Susceptible, M = Moderate resgant , MS=

1.2 DNA
Zheng [4]

DNA

(D) 4 5¢

, 20 mL 1.5nL

20 % PS , 65 10
min

(2 5 nol/L 7.5m,

20 min,3 000 r/ mn 15 min,

Moderate susceptible.

(3) 2/3 , - 20
1h, 10 000 r/ min 5 mn,
(4) 700TB
(5) / (24 1),
5 mn,10 000 r/ mn 8mn,
(6) 2/3 , -20 ,
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10 : RGA 971

DNA Pto DXA
@) 70 % , 1.5nL Po kinl /Ro kin2 194 5 mn;
, TE , - 20 94 1mn,45 | mn,72 2mn,
40 ; 72 7 mn PCR
, [5]
Table2  PCR primers used in the sudy 1.4
13 1” 13 OH
; Qorregponding —
Primer Sequence(B - 3) on motifs Satidics
XLRRfor  CCGTTGGACAGGAAGGAG LRR (Percent di sagreement) (Unr
XLRR rev COCATAGACCGGACTGIT . .
Ro-kinl  GCA TTGGAACAAGGTGAA Kinase? weighted pair-group average ,UPGVIA)
Ro-kin2 AGGGGGACCACCACGIAG
1 XLRR for/ XLRR rev Xa2l
(Leucine-rich repeat regons,LRR) 2.
Ro-kinl/ Ro-kin2 Pseudomonas syringae pv. tomato 2
Pto (Potein kinase) DNA

Notes: 1. Pimers XLRR for/ XLRR rev were desgned based on the 2.1
Leucinerich repeat regons (LRR) o rice reddance gene Xa2l to Xanr

thomonas oryzae pv. oryzee 2. Rrimers Ro-kinl/ Rokin2 were designed PCR RGA
oy benoel fomdo [essanoe gneto Bar 5 RRfor / XLRR rev  Ro-kinl/ Ro-kin2
, 34 23
1.3 PCR
20 ng DNA PCR ’ DNA 0 2kb XLRR for
Xa2l LRR XLRR for/ XLRR rev / XLRR rev 1
M T2345678 9101112131 415161TIR192021 223242526 27282030313233 335363781940 4) 42 43 44 45 45 47

1 XL RRfor/ XL RRrev RGA
Fig.1  RGA fingerprintings o partial rice cultivars based on primers XL RRfor/ XL RR rev
1 47 1:0ml723;2: 290:;3: 14 IRBB21( Xa2l) ;5: 1 :6: 405;7: 258:8:1R68;9:
Quang122 ;10 : PBR66 ;11 : IR66897B ;12 : 10 ;13:IR72;14: ;15:1R64A ;16 :0M997 ;17 :Bg91-1;18: xal3 + Xa21;19:Q5;20:CR203;21:
xal5 + Xa21;22: 4;23:Madhukar ;24: 419;25:0M997 (OM) ;26: xa5 + xal3;27:IR74 ;28 :IRBB7;29: 203;30:R644 ;31: Xad4 + xal3;32: Yu
Xian zhan;33:zhongd13;34:  29-1;35: Xad + Xa21;36: 449 ;37 :Bg304 ; 38 : Gayasyen ;39:MR185;40 : FenrAi-zan ;41 : 10 ;42:0ml706;

43: Xad + xab + xal3 + Xa2l;44: 502 ;45 : IRBB5 ;46 : IR64 ;47 : IR69513

Rice cutivarsfrom I€ft to right No. (1 - 47) . 1:0m1723;2: Yunhui 290;3: Haohixiang;4: IRBB21( Xa21) ;5: Yunxiangnuo No.1;6: Deri405;7:
Shuangya258 ;8 : IR68 ;9 : Quangl22 ;10 : PBR66 ;11 : IR66897B ;12 : Dianxin No. 10;13:1R72 ;14 : Hoomuxi ;15 : IR64A ;16 :0M997 ;17 :Bg91-1;18: xal3 +
Xa21;19:Q5;20:CR203;21: xal5 + Xa21;22:Fand ;23 :Madhukar ;24 : Znong419 ;25 :OM997 (OM) ;26: xa5 + xal3 ;27 :IR74 ;28 :IRBB7 ;29 : Derong203 ;
30:R644;31: Xad + xal3;32: Yurxian zhan ;33 :zhongd13 ;34 :Nan 29-1;35: Xad + Xa21;36:Dianrui 449 ;37 :Bg304 ;38 : Gayasyen ; 39:MR185;40 : Ferr
Ai-zan ;41 :Ddixiang No. 10 ;42 :0m1706 ;43 : Xa4 + xab + xal3 + Xa2l ;44 :Diantun 502 ;45 : IRBB5 ;46 : IR64 ;47 : IR69513.

2% © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.
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RGA 973

502
,Faizhan

5 IR64 |IR68 IR60513
3 Zhongd19 Zhongdl13

Po-kinl/ Ro-kin2
3): 12

Xa4 + xal3 IRBB5 IRBB7 Xa4 + Xa2l

Xa2l 4
258 Quangl22 Bgol-1

203 Ro644 12
449 IR64A IR72 10 ;

Gayabyeo 4
Yxzhan ,

(

Xad + xab + xal3 + Xa2l
xal5 +
1 253

xal3 + Xa2l

7 290
MR185 Bg304,

CR203 X21

1 2 0.25
XLRR for/ XLRR rev 3
Xad + xab + xal3 + Xa2l IRBB7 Xa4 + Xa2l
Zhongd19 R644 DR449 Gayabyeo Ro-
kinl/ Ro-kin2 ,
203 502 IRG4A 2
,  OM1723 ,

RGA ,

(RAA)

. R&A
e R
, (RAFD RALP)

RGA-PCR ,
, RGA

, RGA
RGA
(78] ,
RGA ( )
, LRR
) , NBSLRR
) ) NBSLRR
, RGA
DNA
, , RGA
NBS103 , 11
,NBS103 NBS - LRR
Tada Y (1999) NBS
, Aichiasahi  Toride 1 10
RGA , RGA
[l RCGA
8 RGA (LRR and kinases) Oryza
rufipogon (101 - Chen
H (2002) 63
12 ,
NBSL09 (11 RamdingamJ  (2003)
RGA ,
[12]
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