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N5 A% 38 | Wb R GE S5y WA AR R TR Xoo B
i JTRO BRI R 2, Xoo 1RYL/KFERT, KFE 2™
A Bl TR, 7 AR R AR A ) B A 1 A A B
TR, SEOLRASE N, A 52 B PR AR
i Do TR 22 ol DIy A G b 00 B AT v P 0L X6 4 i o
DNA 51516 52 2 PR UES J5E 1 0 X S R BE AN 5%
Mo () B B i 2 — 1 PRI, MMR N 3% 7R it 2
rhOkS 21 JE B 2 AR, HAE S5 I R DL i
iH ., ARSZEHEST MutL J2 535 Xoo DNA iR
52 UL K IR A R AR I I TR B B0 T, B AR A A
I () B TR PR - Y BRI A

1 RS

1.1 BERSREKL PX099* HkF pKl8mobSacB
JBORE Ay 2 5 I AE 118 52 30 28 DR AT, KA T T AR T

1.2 EBHRESKF PSA L. 1% BE .
1% JEFE, 0.1% ARAFREN; PGA 55373 1% HEH
B 1% HI AR . 0.1% 73 2 R 4l ; PSSU 15 77 3¢
1% [REE R, 15% RS, 0.1% 22 ia40; LB Ki 5
B 1% R I 0. 5% BEREFEEUY) . 1% NaCl;
M4M 15 5% 3 . 0.048% Na,HPO,. 0.03% KH,PO,.
0.05% FrEEfR4M . 0.1% (NH,),SO,. 0.05% fiff 7K fift
% 2% . 0.02% MgSO, - 7H,0. 0.05% 7% ¥ . [ {4
FRFRIETIIN 1. 5% MIBiHE . DNA EEHE I S kL
PO G0 A RARAEARHER AR, mRE
DNA % &g . Bl 42 W N VD S T4 3%
W9 H NEB A F] o HAh 500 [ 7 M 4k 235
NI

1.3 SIS EK RIS MY, iz H
AT Primer 5 4307, BB (3 1), A T4

A2 EWHEARARAF, /G DD /NI R= 5
x1 AKXZK3Y
514 FA1(5"-3") iz TR/ M bp
PX0410ddFF GTCGAAGCTTGCCAATGTGTTGCTCGACC mutL deletion 540
PX0410ddFR TAGCGGATCCTGACGGATCGCCATCAGCGC
PX0410ddRF TAGCGGATCCGGCTCGGTTTACGCTGAGCG 572
PX0410ddRR CGTGGAATTCATGCTTGACTCGCAGCGCAT
PX0410hmF CAGCAAGCTTGATGGCGATCCGTCAGTTGC Amutl, 1918
PX0410hmR GAATTCAAGCGTAGTCTGGGACGTCGTATG complementation

GGTAACGTCCCCTGAGAAACCAAC

1.4 mul REGFPOEERBHE SN PCRY”
B4 mutl bR 4529 500 bp A, 2 B HindIll/
BamHI F1 BamHI/EcoRI [ V] J5 — 2 i 4% 3 &
Hindl1l/EcoRI BYI) A A MEEAAK pK18mobSacB I,
PR KGR, 2545 pK18-mutL A%, 7
E B R ) 5 AL L T VR A 4 1 T 9 A A 5
A, SREUET Mk, 7E TP309 /K Ag M H- b 8
T BR PXO99* Fl mutl 28751, 14 d Jm H BUA
5 LA SR BE P A A K, i K E S
1.5 ¥ Xoo £KIRE

151 AKX HRME  PXO99*, Amutl FHE
i35 (PSA 1532 5L . 28 °C. 180 rrmin™)36 h J&, #%
1 : 100 4T 10 mL PSA v, 4 A shiE
KM 2 h 5E 19K ODgop {8 -

152 AHBRBEREEHERFRL K
PX099", AmutL T kA PSA £:3% 36 h, M4M K55+
FEVEVE 208, I 2 ODg=1.0, F-fi B = 107 3
8 BB EE, B 2 uL P AR (PSA il M4AM [ {4
B3 s )28 °C BB ISR, 2 ~ 3 dHIME,

16 HO,ZESBERAT Xoo RERWM E
PX099", AmutL #kkFH PSA 555 36 h &, 1 : 100
3T 500 mL PSA Hr, fif 35 5% 20 B0 K,
ddH,0 JEUE 1 1K, T8 ODgy=1.0, BUMHI RMAFRE K,
FH 24 BE 40 mmol- L™ () H,O, 4 P ¥ 30 min,
ddH,O ¥kt AL 2 i, )5 6 mL ddH,0 &
=, B 100 pL @A RS 107, 10°%5, M B
U PSA M, 1T B T BB (A); HAR T (5.9
mL) ¥R A T PSA NAIA&-F 1Pk I, 28 C K57
3d, i ER(B) . B5 A HAERI A RASE
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A. PCR BIE mutl $ 4% 5878 445 M: DL2000 maker, UL PX099* } %t i ; B. Xoo B i 12 Fl /K F8 TP309 J& B9 BE4FAE 5
C. Xoo HIFRIEFIZKAE TP309 JEHIRBTE . EARRIX 3 MEE, *: P<0.05,

2.2 mutl REHANEZEZFMN Xoo BIEK Mutl
FTIREEXT 40 DNA 45 BC b T8, dERrania
AT S AT, R e A K
I, ARTFFEAI T muel 7532455200 Xoo WK
W, RN, FEE R G FR A (PSA) FUVE IR
IR Bl FE R RS FR B (MAM) Y, AmutL /4 KR
FRIGAIL T PXO99*([#] 2- A FI[Kl 2-B), (HEA %
5. UL MutL 76 1E % 1% 00 T IR B3 52 0
Xoo R,

23 MutL 25 Xoo DNA N 21EE  H,0, 2
B UL A IE A RS, 5 A 88 1 & 2E Fenton

NG, SR 7= 4 v 8 R PR A A 5 Y 4R A
fiE 71, 23 %] DNA = A 451477 . 4 8 MMR &R 48 7]
DIE & 45 7 DNA, fifi st fa e . (5848 murl
J& ., MMR & 4t 5 5, 41 i DNA & & T g 2 0
55, AT R 040 B A SR AR R SR AR GE H R H
PR R AR BOPE AR AR 2R R, DALk, K X 4K
A K WY BT AR R PXO99N FI AmutL B BR UE 4T
H,0, i3 b ], 8K J5 U A 7 & FAR - 19 A
A 3dEMSITE R BN, 5 PX099* M L,
A mutL ) 275 3 g Z a0 (K 2- ), 1] MutL
%5 Xoo i) DNA 6%,
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K2 MutL X} Xoo A= K MGALME R F AR H]

A. PXO99* Il AmutL 73 & PEEEFR 5L (PSA) AVE FRELFE AT R 5L (MAM) A b A KB B BAE PSA AR F- 3%
b PX099* Fll AmutL 1 42 4 3 38 ; C.H,0, A8 JF T PXO099* Fll Amutl kYRS R E R, BABKIKE I PEE,

P<0.05,
3 i

TER R R = et b, T A B s =
PTG E . 35 3= A U 53 WA RE ) 55, bkt 15 32 I
20 RIS A SE RSP S R 2 e A 2 R
BRARBLAN Y, L rbebe ™ A 1 1 4 (ROS) FR il 2
PR A K BT R AT )k ) B AR ML Y A TR R )
(R Y Wb 5B IS WX AR ROS M4, — 7 T,
39 IR TR TE SRR YA ) B b 505 & ROS T R il %
ik, ZFME B ROS; 75 — 5 M, 4/ 23 15 &
ROS 7 K #1473, £195 DNA FlH AL K579 i,
A5 s I B A N 1 3 PRI T D B A Y, A,
DNA i 516 52 0 St R D = Ye R dE ) . 7E4
B, MutL/MutS R4 E FEBE Rg, HREAr
W R EATE A KA PriMEREAIL ., RS
N BB I8 E5 . X R 1T, MutL/MutS A GEX
o I TR O A EAR N PR B E SR

AMWFFELE R FZ I, murl 2878 T2 Xoo TE/KFF
TP309 L= 1 Z Jy B A (181 1), BEH] MutL 8 4%
Xoo MR YL, & Xoo U M ST 1~
[FE, 76 1E % %00 T (TLie SR & RIS 25 FR it
PRI SR B ), muel R7ZEHRA B S Xoo 1R
FRAL (] 2), BiHH MutL 7] GEAS S B R P2 40
AR L BUR 18 . WA, ER L R

HAE YIS B O ROS X A K AT DNA 1 A%,
A, A B AE 45 R s, ROS 1Y £ & 5L
mutL 575 PR I 58 A8 22 20 B4 n (&1 2) 0 X IR
MutL J8#% Xoo BU 717l &t T HA8E DNA fE
FIBEAR ), B EARNLRA T o — 5% .

HERGFFE T, mul R85 A K& 548K LB
AR 300 A5, A SEFF TR muel 275 3 3 A
RGEAZZIEIN 4 F5, [FIRE, SRIG muel BT R
FFEREA Y [ & AR RABIN T 16 £529, 4R, A
WEFEAE Xoo T IF A K I 2] BF A5 RUFN murl 5878 {4
H &R RN E R, KR Xoo W] 7 4e Hifth &
T DNA B E R4, i MutL J& 75 H A 160 5 25
B A kK IEYIRE, Tt — SRR .
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MutL is required for virulence of Xanthomonas oryzae pv. oryzae

MI Duo, CHEN Yu, XING Yun, CHEN Yinhua, TAO Jun, LI Chunxia

(Hainan Key Laboratory for Sustainable Utilization of Tropical Bioresources/College of
Tropical Crops, Hainan University, Haikou, Hainan 570228, China)

Abstract: Environmental stimulus and DNA replication may cause DNA mismatch and thus genomic
instability, which must be repaired by organisms. All organisms evolve DNA repair systems to cope with these
damages. MutL/MutS is the key DNA repair system of bacteria, but its function remains unknown in
Xanthomonas oryzae pv. oryzae (Xoo). Whether MutL/MutS is involved in DNA repair and virulence in Xoo
needs further studies. MutL mutant and its complementary strain were constructed, and their virulence and
mutation rates were analyzed. Results showed that MutL mutation increased Xoo mutation rates under H,0,
stress, indicating that MutL is important for DNA repair during the stress. It was also found that Mutl mutation
reduced Xoo infection ability in rice leaves, suggesting that Mutl is required for Xoo-rice interaction. In

summary, MutL is involved in DNA repair in Xoo, and is also vital for Xoo virulence.
Keywords: Xanthomonas oryzae pv. oryzae; MutL; virulence; mutation rate
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