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Genetic Diversity of Xanthomonas oryzae pv. oryzae Strains
from China, Japan and Philippines

ZHENG Wei LIU Xiao-Hui CHENG Guo-Ying LIN Xing-Hua’

(Key Laboratory of Crop Genetic Improvement, College of Plant Scinece and Technology,
Huazhong Agricultural University, Wuhan 430070)

Abstract: The IS-PCR and Rep-PCR were used to analyze 19 strains of Xanthomonas oryzae pv. oryzae
from China,Japan and Philippines. Four specific primers, especially, IS1113 and ERIC could distinguish the
strains from different countries. Using UPGMA analysis, most strains were in group 2 and 3. No relationship

were observed between UPGMA groups and pathotypes.
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R Px0339)
I1S1112 1.2 Zim
, IS1112 IRBB3(Xa3) IRBB4(Xa4) IRBBS5(xa’)
Ardales B IS1113 IRBB14(Xal4) M41(Xal5) Asominori(Xal7)
(Xal8) XM5(Xal9) XM6(Xa20) Javald(Xal+
Xa3+Xal2) 10
Zhang 5] IS-PCR L3 75
1.3.1 KIEMEFFEHZWMEE: 5 10
Rep-PCR RFLP
chiat 28 cm, , 60 kg/
MAFF311018 s 10kg/ |
( PSA ,
611 ), , 3x10® CFU/mL
) ) 20 20
, 10 s
IS-PCR 0.25,
Rep-PCR 19 (R); 0.25 (S), R=<0.25<S
( 7
, 1.3.2 DNA {2EH}: PSA
, 28 18 h~24 h, ,
1.5 mL , 150 pL
1 Q;%M}[S].Q Jikis (100 mmol/L Tris-HCI, pH8.0; 50 mmol/L EDTA,
pHS.0; 500 mmol/L NaCl), 20 uL 10 SDS,
1.1 KEEMHRE , 65 15 min, ,
19 , ,
7 (0163-1 ~ js97-2  js158-2 DNA, 70 , , TE
zh173 gd1358 0s198 0s225), 3
(T7133 T7147  T7174), 1.3.3 IS-PCR #1 Rep-PCR ¥ 1% . IS-PCR
9 (Pxo61 Pxo71 Rep-PCR Adhikari )
Px079 Px086 Px099 Pxoll2 Pxol45 Px0280 1
£ 1 3I¥F5% PCR &L &4
Tablel Primers sequences and PCR Conditions
PCR PCR Conditions
PCR
Denaturation PCR circle Elongation
Primer sequences = -
Denaturation LTS o Circles
ration tion
J3 5 *'GCTCAGGTCAGGTGGCCTGG-3 ~ 9% 9% 68 72, 30 72,
5 min 1 min 1 min 2 min 10 min
I JELIRI 5 "CGAGTCCAGTCCAGCGGAGG-3 ~ 9% 9% 60 72, 72,
S JELIR2 5 "GCGGGGAGCTTCAGAAGAGG-3 ~ 5 min 1 min 1 min 2 min 30 10 min
IS1113 TX1 5 *TGTAGTGGACCTTCGAA-3~ 94 94 50 . 20 2,
TX2 5 "ACGAGCGATTGATCATG-3 © 5 min 1 min 1 min 2 min 10 min
ERIC ERICIR 5 "ATGTAAGCTCCTGGGGATTCAC- 3~ 94 9% 52, 72 35 72
ERIC2 5 "AAGTAAGTGACTGGGGTGAGCG-3 7 5 min 1 min 1 min 3 min 10 min
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DNA 50 ng~100 ng 5) (
0.2 mmol/L dNTPs 1xPCR buffer 2 mmol/L MgCl, 2 )
0.25 pmol/L  1U Taq ( ), IS1112 200 bp~2 kb,
20 uL 2~7 , 13
14 BESH 7 (1] 2
PCR , 1 8 9), 8 ( 3
0 UPGMA (unweighted pair-group 5~7 10~13) ’ IST112 ’
method with arithmetic analysis) , ( ( );
, PCR 70 4 )
IS1113 200 bp ~
3 kb, 1~10 , 15
2 GREAH 6 (1o, :
C 27, 8 (
2.1 IS-PCR #1 Rep-PCR 243> 8~15) , IS1113 ,
3 IS-PCR 1 Rep-PCR (
19 DNA PCR ( 2 )
1) ERIC 200 bp ~
J3 200 bp~1.2 kb, 3 kb, 4~13 : 14
1~4 , 10 6 ( 1~6), 2
5 ( 1 1~5), 2 ( 6 7), 7 (
( 2 3), 6 8~14) , ERIC ,
( 5~10) , I3 , (
( 1 6 )

M1 2 3 4 5> AR RRIOM | 2 3 4 5 6 7 8 9 10 11 12 13

IS1112

M1 234567 891011 12 13 14 IsSM 1 2 3 4 5 6 78 9 101112 13 14

IS1113

1 KEEM#HEREEZRE4% DNA A5 IS-PCR #1 Rep-PCR #5402
Fig. 1 IS-PCR and Rep-PCR fingerprinting patterns of Xanthomonas oryzae pv. oryzae genomic DNA
Marker: 4.5 kb, 3 kb, 2 kb, 1.2 kb, 0.8 kb, 0.5 kb, 0.2 kb

2.2 UPGMA BE o 05198 08225(
70 , UPGMA 3 IS-PCR 1 40 ),2 T7147  T7174(
Rep-PCR PCR , 40 ), 1 Px086(
19 5 2) 20 ) 9 , 4

1 0163-1 5 , 2 js97-2 js158-2 zh173
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Fig. 2 Dendrogram constructed with UPGMA on the basis of 3 IS-PCR primers and 1 Rep-PCR primer for 19
strains of Xanthomonas oryzae pv. oryzae
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Table 2 Pathotypes of Chinese and Japanese and Philippine strains to the reaction
patterns tested on ten Differential Host Varieties

XM5 IRBB14 IRBB3 XM6 [IRBB4 M4l Javal4 IRBBS  Asominori

Differential Fengjin Pathotypes
host varieties

R gene Xal8 Xal9 Xal4 Xa3 Xa20 Xa4 Xal5  Xal+3+12 xas Xal7
0163-1 R R R R R R R R R R 0
js97-2 R R R R R R R R R R 0
Js158-2 S S S S S R S S R R 13
Zh173 S S S S R R R R R R 4
GD1358 S S R S R R R R R R 17-1
Os-198 S S S S R R R R R R 4
Os-225 S S S S R R S R R R 15-1
T7133 S S S R S S R R R R 15-3
T7147 S S R R S S R R R R 16-3
T7174 S S R R R R R R R R 2
Pxo061 S S S R R R R S R R 16-2
Pxo71 S S S R R R R R R R 3
Px079 S S S S S R R R R R 5
Px086 S R R R S R R R R R 18-1
Px099 S S S S S S S R R R 7
Pxol12 S S R R R R S R R R 17-2
Pxo145 S S S R R R S R R R 16-1
Px0280 R R R R R R R R R R 0
Px0339 R S S R S S R R R R 16-4
19 PCR
DNA PCR R y
’ 4 LY 0
4 ; s % XM
> IS1113 [1] Adhikari TB, Mew TW, Leach JE. Genotypic and Patho-
ERIC typic Diversity in Xanthomonas oryzae pv. oryzae in Ne-
UPGMA , 3 5 pal. Phytopathology, 1999, 89(7): 687-694.
, , [2] OCHIAI H, HORINO O, MIYAJIMA K, et al. Genetic
737 - Diversity of Xanthomonas oryzae pv. oryzae Strains from

Sri Lanka. Phytopathology, 2000, 90(4): 415-421.
’ ’ [3] Ardales EY, Leung H, Vera Cruz CM, et al. Hierarchical
’ analysis of spatial variation of the rice bacterial blight
: , 3 pathogen across diverse agroecosystems in the Philippines.
s Phytopathology, 1996, 86: 241-252.

32 HE. BAFIEEZEKEEHHAFRRES [4] Zhang Qi, Leach JE, Nelson RJ, et al. Genetic structure of

ML RS S FHNE R ELE rice bacterial blight pathogen population in China. Acta
10 19 Agronomica Sinica ( ), 1997, 23(2): 150—-158.
(5] ) s ,
, 2001,
, 0
[ 15(2): 131-136.
( 0163-1 1js97-2 [6] OCHIAI H, INOUE Y, TAKEYA M, et al. Genome seque-
Px0280) 4 ( IVzh173 nce of Xanthomonas oryzae pv.oryzae suggests contribu-
Vlos198) > tion of large numbers of effector genes and insertion se-
3 quences to its race diversity. JARG, 2005, 39(4): 275-287.
IS-PCR REP-PCR UPGMA [7] > ) s
3 . , 1990, 20(2): 82-88.

>
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