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Xanthomonas oryzae pv. oryzae {EHI/KFEREGH TR o &E R ZENZT 64(1):10-20 °
LRI IEERRGERBAA T EBEBRE ARG T EBAR > R RF R A 3R89 ZsGFP X R &

PBBRIMCS 352 » 4 7T 70 & 3 46 7% 75 & 1 Xanthomonas ¥ % 34 & % %2 & 4] 52 pBRRZsGFP © 3%
R & Escherichia coli DH5a & Xanthomonas oryzae pv. oryzae XF89b o #& 3k A R #£ 322 33 A Atk (DH50,qep
B XF89bypp) W » B TH G EARERELEGT  E— PRSI ENEEAS SR 6T, (B AL
Ak BREFHEEL ERLY T A5 3d % (3DAD) BET A O EIRRS] XF8Ib,pm #9357 5 H
% TDAI* F AR XF8%b, g B R RBFEMRGERANIZ - BT RRESZTE LT AFFEXZA G R
6755, BREXGIEIELBAR £ BRERARS 05 h BT 3 XF89b, g 093G FAMAAZ o L HEAD
%1 h BAEEGRREIRROERRA - RTRMAMSE ZAH) £ 4% BHEAIZ XF89b g 0957 » 18
BAEEYG R KA - KMo 0 £ 7 DAL A ey BOob R M5k - B H TR ERPER - BT XF89bqr
TH R ARG BIE AL > W ERE RBEEN  FH > AEARRSER L - BAB NSRRI G
A W R R RAGAEAR BT R o B 0 LA AR BIEBUR MG > TR AR —m ER TR R A EER
ZARN S A RREEE - B REFR AT XE89b, o 0 FE T T AR & PP BRI R AR AR R AR S
R HBARN 6 0 TRREA R ARG EH R A SRS £ M R AR ehnF 6 -
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K B [ 1 4 9% (rice bacterial blight dis- %ﬁ%;ﬁﬁmjio”m’%@OAQJ”m°
case; RBBD) E/KMEMBEKEY —» FHE s T FE B — MR R > W R IFERE T (Yo-
FH Xanthomonas oryzae pv. oryzae Fit 5| #& > shimura & Tahara 1961) » H 3 %2 g 1 i {H &
2 S I T 3 K RSB R 4 50% (Gnanaman-  WIBHIEE AR (17K 5 hydathodes) i
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MRIER G EEZFE (Nifio-Liu et al. 2006) - {EEL
A BER YRR R G HEEM - BMER
@RI GRGEA  BERENER - EER
il 8 0 & 3 4 B EE AV IBH (necrrosis) » 3532
{E PR T 7 R K > A #4SE T (Mizukami
& Wakimoto 1969; Nifo-Liu et al. 2006) °

BEHBTE BREANHARE JE (in
vivo cellular dynamics) 8B £Z i Ay 26 2 - (&
BEHNGELAHRRRN TSRS - 4hELE
'& (green fluorescent protein; GFP) H 1962
FHYKEBE (dequorea victoria) A FE o 45 25 7
(Shimomura et al. 1962) 3 EE 5 » D EH
HLEAERANEREQE  WALEXED
B mWELEOBERERENEOES - MPE
JCEE HEF B IRGE R4 (marker system) © B
HHAEA FEEHES R ENE - BEER
S I 20 6 0 L BB SE AN (im vivo) P BEE
S(EEE (Tsien 1998; Errampalli et al. 1999) -
PR - 2200 B 4R 0 A ek A TR p- i 1R
li§ (B-glucuronidase; GUS) s - ZE NS (lucif-
erase) B[N T EZIER YW E
EYMLE - YA R AE YR E 2L T |
(Mizuno et al. 2001; Stewart 2001; Hillesheim
& Miiller 2005; Caplan et al. 2008) - {541 » £l
Mt EnERERNENERE - A fEE
AR DLE AR - BN > R (LA ED
E o SRR AR AR AV AR B T AR (Ca-
plan et al. 2008) - 5540 » EES B OE T AT
(bimolecular fluorescence complementation;
BiFC) 73 #riily » BFIHAREE R4 » FRE
RNEHIRPRE EE - F5 e Y 2@ Y 4 e
SRRy E A E MY AS B AE H (Bracha-Drori
et al. 2004; Chun et al. 2007) - 377 » EILE
HE AR EREYIEE » #EEo e
ErE FW R EAE » 40 Lactobacillus sakie ~
Pseudomonas syringae ~ X. axonopodis pV.
dieffenbachiae Jt Xylella fastidiosa & (New-
man et al. 2003; Elibox & Umaharan 2007; Yu
et al. 2007; Fan et al. 2008) -

Ko T B EE AR B L /KRR A TR
& DUT 9 i B Y B0 M B2 /KRS 8 ERY I
M o BATHBUEZ A BT E R L - B BER

HIRKRE > B A MRS - W AR B
HAEA 1 5% | (‘Taichung Native 17; “TN1%) f99%
DEaeE £ A 3/4 (304 20 em &) > §t
KL (R) ETRIEREM (Kauff-
man et al. 1973) = 2R > B > X. oryzae pv.
oryzae Z B IER Ry 4R 18 o MBE T T d DL
b JTREE R DE R o T HH R A
ZEERFHERBEREMPZE > B
GBHYHE - EHBEZERE T ER HERRE
e HIE R T REREE o FTDL > —E RN
HEEERE AR R RN - Rt > 2
o] 5 25 51 2 07 I R R D B (/KRR
Ehe e IR EHE AR SRR

T & F > Matz et al. (1999) B & /5 &
(Zoanthus sp.) #EE H — 78 %0 HY &k 5
ZsGFP > Al RIEHTHAT EGFP & 2.5 {5/
R o AR E BB TR
BH9T - 2 0B RS B T B e A 12 1 S5 A R el
B (Clontech Co., USA) = [K [t » A Hff 72 £ F
ZsGFP }: R » KEEEp% Xanthomonas 2 %k &t
EREERI L4 » WA 2 5B KR O R
975 L1 A i [T B FH R XF89b > (i ELREFF 4
IR ZsGFP &p e E 1 E - #m At —
é\zﬂ XF89bngFP HEJEQ%% Fé\% 67 %)/ELJ 7J<5F§TE
PR > SR TR A R 1% BT RIS B 2295 i B 1Y B
AR o RIL o AR 9T 2 I —{E o] 70 R B B
& 17 Bl R 3 SE ARG B A B AR 2 v (5 HL PR R
HYJ77% » BR T AT RIEG S AL BEfd e oh Bl S HY EH R
Ah o INEIE B H R BRET B EEM N B - KR e =
M B ERNTITEE -

Mkl E

AlEEATR

AR (5 3 EE AL IR 2 RO S E Y
KiGmfE 'GR 67598, (‘TNG 67°) Fyulbatf
B o BT BVAMEE FOR = 2 IEF R
DIR R s B s B T I E e 2 Bk
R R R - O EMRE R T B B2
gREERBTERAEEREERZEFREDN
HEERYRE IR X. oryzae pv. oryzae XF89b (£
B &) FREEER o M Escherichia
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coli DH5a FIl Fy DNA E4HEEEH 2 16+ - R
H SR T H] 2 #08G B pBBRIMCS » HE —
EAFEN AR L B ER K2 EETE £ (gentamy-
cin BURLE R) #YBETEE S - 41 E. coli ~ Xan-
thomonas & ~ Acetobacter xylinum ~ Barton-
ella bacilliformis ~ Paracoccous denitrificans
P. putida ~ Rhizobi-
um meliloti ~ Salmonella typhimurium 5z Vibrio
cholerae HHff (Kovach et al. 1995) - #HzEEL
ZsGFP %kg e AR AIE H Clontech A 5] 2
i pZsGreenl (Clontech Co.) °

Xanthomonas #k& Yt RIF R IBER

R C 8% 2 ZsGFP E N 7% (Matz et
al. 1999) » %%t5]F * GFP-F 5-TATAGGGC-
GAATTGGTGGCACGACAGGTTTCCCGA-3’
¢ GFP-R 5°>-GAACAAAAGCTGGTCCCGGC
ATCCGCTTACAGA-3’ » [l pZsGreen & f& DNA
oA - PCR B2 AEE Ry 95C 2 min 30 s 1 1§
IH > 94°C 30 s~ 60C 30 s~ 72C 3 min {§E= 30
K 72°C 10 min 1 {H3E > $EE H 2 EE T &
ZsGFP % Y FR N R B EL} In-Fusion® HD
Cloning Kit (Clontech Co.) » ¢ #E J8 * pB-
BRIMCS 9 Sacl F; Kpnl YJ{if - fE#& Cohen et
al. (1972) #FRH 775 B EEYEM 2
coli DH5a. Z<<<Eﬁiﬁ”@w%%ﬁﬂﬁﬁﬁ@ﬂ%%
AR B BEAERS > Bldi % F pBBRZsGFP -
TR P S 2 EE4HE PR E. coli DHSa (pB-
BRZsGFP) » fii i fs DHS0ep © %% > £l H]
Mini Plus™ Plasmid DNA Extraction System
(Viogene, Taiwan) if{H{ pPBBRZsGFP & #% » {i
O EMRREIA -

HEMRBEZEE (Transformation)

FIFHEZEFL I EET X oryzae A (Keen
et al. 1992) - Bt HIEIE® X. oryzae pv.
oryzae XF89b » Pkt B — F %% 5% X 50 mL
PSG 2 5L [500 g L' E$5% 200 g L™ EHE
15 g L' peptone ~ 5 g L' Na,HPO, - 12H,0 }
2 g L' Ca(NO,),] » /A 30C ~ 150 rpm | » &
BB R Ay B 1EH 2 0.6-0.8 > FEHIKA 30
min &L 5,000 xg ~4C ~#fs S min YEFH -
BE - BRERKEZREN 50 mL #H2HY 10%

Pseudomonas fluorescens ~

HOH - FFRL e O RO RS - S
8% 2 K& > TS ARG RNESES 2 1Y | mL T2
B 10% H o/ > G LL 100 ul 43 255 1.5 mL £
w=EEOE > B4R (competent cell) -
RRE R R 1% - (RIFIY -80CHH -
%i”ﬂn‘ W AR E -80°C R ELHY - fil

A E R E#E DNA » BN K E&IgEDR%
¥ % W% 2 B E h (Bio-Rad”, USA, 0.2
cm) o [F] B% > 4 Gene Pulser” IT (BIO-RAD")
(Y K2 JE {66 8 3% 5E AF 25 uF ~ 2.4 kV B 200Q >
HATEZE LR R EIRES T 045 mL #Y
PSGIEEA » M30C TEE&E 1.5-2.0 h - &
HI 308 49 /5 % ff5 2 4 10 mg L gentamycin
Ay 523 [E HE 8BS & & [1% (w/v) sucrose ~ 0.8%
(w/v) casein hydrolysate ~ 0.4% (w/v) yeast
extract ~ 0.2% (w/v) K,HPO, ~ 0.03% (w/v)
MgSO, - 7TH,0 K 1.5% (w/v) agar] (Kado &
Heskett 1970) » 3 7 & 8 o &8 H: AU 9 B B

BB TS AV E M E PR > Bl & X, oryzae
pv. oryzae XF89b (pBBRZsGFP) » LI N fiffE &y
XF89b,.Grp ©

EFAINR ER B DT

DF B EErEREEA L P
B — H % 2 E. coli Bl X. oryzae pv. oryzae
XF89b Z@%’_ﬂﬁ% » —JEPEE RS 10 mg
L gentamycin Y LB [& £& 52 & £ [1% (W/v)
bacto trytone ~ 0.5% (w/v) yeast extract ~ 1%
(w/v) sodium chloride } 1.5% agar] » {E &}
WETR  5—J7H  KEESEN PCR ER -
#ETT colony PCR - HfEZIE AU #k 77 H pBBRZs-
GFP - PCR [ fl 5| ¥ & : GFP-F1 5’-GACTA
CGCGTATGACCATGATTACGCCAAGCT-3’
K GFP-R1 5°-GACTGAGCTCGACTAGTAG-
GCC TATTATTTTGT-3" -

PCR 20z E B 95C 4 min 30 s 1 7518 »
94°C 30 s~ 55C 30 s~ 72C 3 min {EE 30 % >
72°C 10 min 1 fEEE > #EIH 0.8 kb ZsGFP 4%
SORIA B -

BEWMREEEREE
EEES

TEFE MRS T > 4% X. oryzae pv. ory-

s RS
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zae XF89b ~ XF89b, .rp ¥ ZFE M T ~ 523 [E £E
BaEk PEREE T2 h g FERE-F%
EHEPOEERERE o NEOR TETEINLE
BT2he HE > BERESDREEEE (1%
sucrose * 0.8% casein hydrolysate ~ 0.4% yeast
extract ~0.2% K,HPO, &z 0.03% MgSO, -7 H,0) -
JRE0R T ~ 150 rpm BEEEEE 72 h o [LIEK
FEFEL) 10° CFU mL™ > BT A By (1 5 4 5 B
Z PR o 55— J7H > DHSag Al 37C T »
> LB B & E A E 2 d o Bl HE RS T
ROFIRRE LSBT K  HBEIR Ay HEZR
0.6-1.0 » RBI 5 REGIR B < FEREI

e K PR R = T 2 = o BE
(maximum tillering stage > £ 60-80 d) » H[I{{<
% (Kauffman et al. 1973) Frdd A5 EE BEfE
/% (leaf clipping method) » & 5 ZE Ak 55 55 [
PERE KRS ME IR - BERERT - JeRPHERE T T)
YR R 0 B T AN LB IR
SESEERER LU T2RHE EEL
1-2 em ) = FTABIEERREITLE 1 h N5ERK -

AHHTE 2 BRSNS - 0 RyR DR EE EE
FURAE R B 7Y © AIE AR O0h~ 0.5h ~ 1
h~2h-6h~1DAI (day after inoculation) »
2 DAI -~ 3 DAI -5 DAI~7 DAI ~ 14 DAI &
21 DAI I [ BE - 20000 50 8% DE 3% B Y &
& - [l - FIHE IR BEYIOEE 7
I 0.1 em® WIZER 404 B 2B MR
T PL100x UK (% B ZE ER P BB
DLHI R IR R AE 48 R 2 B LR IR A TP -
HEMRERRKIGEEEIEE

el "B R 67 9%, KiEHE MK - DIsTE A
(Kauffman ef al. 1973) » 43 FI$#FE X, oryzae pv.
oryzae XF89b ~ XF89b, o K2 DHS50,.p 12 HII
F¥0h~05h~1h~2h~6h~1DAI } 7 DAI
SESTIE » FIF LR HBERE (Zeiss Stemi
SV6, Carl Zeiss) » BIZZHEAETE 5 Ay R -
B OEER Ay A HE B YR By 470-490 nm Y EEYE >
BEEHY B E R H 505-530 nm JE §7 4E R 1%
EAFEEHHEEG - BUAZ G HE M Nikon 995
SQRGEL 7 Siaki E e RS

TE R EAETER
Xanthomonas #% &Yt TR IR R < 1R EE
KIR

Soby & Daniels (1996) fi5 tH KRS 1F EHY L
HEEEET (lac operon) » £ [8] By Xanthomonas
& 1Y Xanthomonas campestris pv. campestris
EkH > ATEERKERE  HRZEHEREN
1 ] 2 isopropyl p-D-1-thiogalactopyranoside
(IPTG) 552 o BIEEE 0 {E X. oryzae pv. oryzae
XF89b 1 A] K& H AR E LRI
AWH7E 5 H pZsGreenE#g > 77 [ LLPCR J77% »
50 1,146 bp B2 5% lac BIE) T ~ CAP 455
A K ZsGFP R EZ2 (open reading frame)
#J DNA F B > DL in-fusion cloning HY 77 = X
EESE 7Y pBBRIMCS (Kovach et al. 1995) » 15
FIELHFLHE#S pBBRZsGFP ([& 1) -

i pBBRZsGFP & 4 & #& # # 2 E. coli
DH5a 7% » DL & 10 mg L' gentamycin Yy LB
] RE 3 B AL A R E L PRI R 0 &
colony PCR 2 GFP F:H/p W38 » K3 5718
RIRR S REHR Y 1 17 & THIDIHY 0.8 kb PCR ZEY)
([ 2A) - &8FEEE B DHS 0 2 AL E 1 >
B e B B SR BN - 4553535 pB-
BRZsGFP # /8 #, ## ¢ IPTG W5 & > B A (£
RIGIEE R REE AR ZsGFP EHE »
(B % S ak ot (1B 2C) - ILEER AT EE
PRI BETE RS - # A R BE DNA i R & &l
4EEERAL (repressor binding site, lacl) ° R
pBBRZsGFP {1t KGR ETE L H > & —TEFF4E
Z<Ii (constitutive expression) HYE4HEHS -

5] 15 /Y 20 B - Kf pBBRZSGFP % 3 & 40
BEREERE X oryzae pv. oryzae XF89b 1% -
&% 10 mg L' gentamycin Yy 523 [&fERE &
B € o M HREUE — 7% 0 PL colony PCR #E
1T GFP BN HI IR B K80 o A HR T A
fE g i FHAAAY PCR ZEY) (1 2B) - I & L%
IR o BUNRET 2 XF89by,qrp EEAH PRI
BCSNE - %3 pBBRZsGFP 1 H HERRH Y
HRE - IRAT P ERBLE A UIREHY ZsGFP &
HE > (HEE % 4R (B 2D) - Bl Soby &
Daniels (1996) At % F 8945 5500 > B lac BL
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Kpnl

Sacl
ReP lac promoter ZsSGFP (0.8 kb) / gentamycm -3-acetyltransferase

5 MCS1 3'MCs*
GFP-F GFPR
GFP-F1 GFP-R1
pBRRZsGFP

*1 5'MCS

— —_—
ATG ACC ATG ATT ACG CCA AGC TTG CAT GCC TGC AGG TCG ACT CTA GAG GAT CCC CGG GTA CCG GTC GCC ACC ATG GCT

Hindlil Sphl Pstl Sall

*2 3'MCS

ZsGFP
stop codon

ZsGFP
Start codon
BamHlI Xmal Kpnl Agel Ncol
Smal

TGA GCGGCCGCGACTCTAGAATTICCAACTGAGCGCCGGTCGCTACCATTACCAACTIGTCTGGTGTCAAAAATAATAGGCCT

Notl EcoRI

ACTAGTCGGCCGTACGGGCCC
Spel BsiWl Apal

& 1. Xanthomonas %k%35 V¢ FE R F2 3] 240 pBRRZsGFP 7 f28 -

Stul

Rep By B4EE4AEE © GFP-F ~ GFP-R ~ GFP-F1

K¢ GFP-R1 By AR 5 AT A5 [T gentamycin-3-acetyltransferase HIl Ry Eii BTG ALA - GFP RyKRHkEDEEA'E

Fig. 1.

The construction of Xanthomonas expression system of the green fluorescent protein gene, pPBRRZsGFP.

Rep was indicated the replication origin. GFP-F, GFP-R, GFP-F1 and GFP-R1 were indicated the primers used in this
work. The gentamycin-3-acetyltransferase is the selective marker gene. GFP: jellyfish green fluorescent protein.

BT J8 5[ #£ Xanthomonas & 1715 F 4l A £ 48
MERYRERI - AL AIHFEFRENEHEK
DHS5 0 qrp S XF89b, pp » 1 E ] LLFF & 0 1E
BRI R EBERBGELELE » WHES
Bz o At > ARBEREWRE > B2
TERGP B R KRt R 2 s i B LAY B 22 2
Gt MRy il S B 22 B T 2 R L
At E R o
HEMRE Z E B E R BIZRVER

BT 0 AR A ﬁ%*ﬂfﬁ@%)ﬁiﬁ
#FT (Kauffman ef al. 1973) - 5% » EELHR
IR ERR B S I o T A A B EEA R
HYRA TR (1B 3) - &5 R#EH - "G/ 67 5%,
TEBEFE X, oryzae pv. oryzae XF89b 120 h 1% »
A REER I FERZEER BRI EE o TR AV

22 QI fEEfE 48 h 1&g > I {FREfETE R
FIR AR - (HERMAVE 2 R EMEIE - HI
AN 1% BN R R BB E W EAR
BB - 5—J7H - HATERS KRG8 B AR
H AT EAE I RE M RN - 2B E
TEHETE 12 ~ 24 K2 72 h (Mahmood et al. 2006;
Chen et al. 2007) - fEHAMFEY) - A0fI AL {E7+
s BT B A B RS - 15 T B RE BB R
FE > NIERIEEI AR (Zipfel et al. 2004) -
ERITVEZ 7% Al ETE RV - Bl

FEAT o] BC & Dy pE M EE R RS B2 oy A Y Sh e 2
(phenotype) %

R > A W28 AL A b i 5 18 7 7Y XF-
ZsGFP ?%* '_'_E/ :ék,ﬁﬂﬁ‘ rzﬁ% 67 %J 7J<
*atﬁfﬂ% FHAIH] Zeiss Stemi SV6 & . fif & 1

s > e XF89b,:rp AN /K EE F AR -
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DH5a transformants
(A)

1.2 3 4 65 6 7 8

Light

GFP

XF89b transformants
(C) 4 5

1 2 3

~=% 0.8 kb

Light

GFP

2. ZsGFP FENAE Escherichia coli . Xanthomonas oryzae pv. oryzae 153 1 2 F23H © DHS 0,6 52 XF89b,pp
Z GFP E N3 H7 (A ~ C) 5 DHS0y g S XF89b, e 2 EE LB ZE (B ~ D) © (A) Lanes 1-8 Ry #E P K5I B
DH50 Z % PCR Z3#745 5% 5 (C) Lanes 1-5 FyEf2 A E5FLp 1 XF89b 2 % PCR 43#T455E 5 (B ~ D) Light :

e N Z 8% GFP : B M ZHi% -

Fig. 2. The expression of ZsGFP gene in E. coli and X. oryzae pv. oryzae. Genotyping of DHS5a,ep and XF89b,;p
(A, C); visualization of DH50,,p and XF89b, expressing GFP (B, D). (A) Lanes 1-8 displayed the colony PCR
results of E. coli DHSa transformants; (C) Lanes 1-5 displayed the colony PCR results of X. oryzae XF89b transfor-
mants; (B, D) Light: the observation under white light; GFP: the observation under fluorescence.

SERESEI 3 DALRY - £S5/ VI LI RIRE B E] &
YRR - 5 DAL > BYEE ) ot & Bk A
TR AP (8 4) - 2800 > FELBCAGRET
EGRGTMBERACR  SHEREH
S 2IRALE - BB TR ECAVEE -

%%%%ﬁ?“%%?ﬁ L LARE BE & P
S ON=K (= X, XF89b6rr » DHS a55p &

XF89b HyFfdE » WNEEfE 005126~

24 h Kz 7 DAL B > #EEH 3 [ERRERE-tR
(8 5) - 4553830 > EHEfE 0 h > Bl B0
Fl| XF89b, . BEAHFMRAE V] LI 2 B F T
0.5h> Téﬁ/ﬂj?” XF89szGFP %ZE Ték EEIUJD
f BRI R EEFEE) 5 1 h o XF89b e
AIFERSEE KB o U E AR R B B

FERGE o BEEE  fE2 6 K24 ho (T EEE
225 XF89byqpp [MIAAEFEH) » (HE HEATR AT



16 ST

Hoat 1M

25

—e— Lesion
11 o111 Bacterial Streaming

N
o

-
a

Length under
the inoculation site (cm)

[6)]
1
’

-
o
II
|Llo_|
d
.
2
.
s

trrrrrrrrrrrrrrrreeserrrreenn

200

300 400 500

Time after Inoculation (h)
3. ZKAEERREfE XF89b (0 ~0.5~1 26 ~24~48 ~72 ~ 120 ~ 168 ~ 336 k7 504 h) 2 iR R E M ERALE -

Fig. 3. The lesion length (cm) and bacterial streaming sites of rice plants inoculated with XF89b and investigated at 0,
0.5,1,2,6, 24,48, 72,120, 168, 336 and 504 hours after inoculation.

XF89b

3 DAI

5 DAI

Light GFP

XF89bzcep

vV

Light GFP

4. Xanthomonas oryzae pv. oryzae 1+ i o1 o7 BEEH /K R il 2 Fe IR e e -

Fig. 4. Visualization of X. oryzae pv. oryzae expressing GFP at 3 DAI and 5 DAI after inoculation of rice at the
maximum tillering stage. GFP: jellyfish green fluorescent protein; DAI: day after inoculation.

it 1 h 55 - BEIRROTRE R N R A 5 Btk ]
K RE BB S P b SR > SR XF89byqrp HYEE
JE > BUEEEDCENSRHYINGS o (E3] 7 7 DALEF -
XF89byqrp H] RE BRI T /KFREHY RIE 2 AR > A
BB RREFEREEA AR - EAERE
ERERIE - NIL A £ 7 S 2R 2R 50 Y 2

JeERSE (18 5) » [EfF - £ 7 DALE - JRA4E[E
— PR IE R BB BRI B o 2R A
DHSa,qrp 2¢ XF89b PE7E » B MEIALE NN I LB
FEEO - fEawm ARSI E AR L RS
AR WILFERTAEUHIR & A 22 58Oty
T MEFEFNAANTRECER > Friltdk
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XF89bzcrp

DH50z4crp

XF89b

Light GFP Light

GFP Light GFP

XF89bzcre

Light

GFP

5. Xanthomonas oryzae pv. oryzae ¢ Escherichia coli {F/KFEHA b thFEREEEICEHSE ~ B2 -
Fig. 5. Visualization of X. oryzae pv. oryzae and E. coli expressing GFP in the dark-treated albino rice seedlings.

GFP: jellyfish green fluorescent protein.

FEIEOCAST > HAE 7 DALEF - HIEL XF89b,,.
ore IVEERETE — £ > BB R ERECIP K
BT °

PGS REUR - AR FERR TR
TBEILT > XF89byqrp #FEAE 0.5 h > HI B Z
FECEMARERIIRRAAR - NIt - REE

TERM LA B - B s o0 B Ry KRt
PRI - B B PN ER °T RE 7 2 T IRV R -
(1) BIHEINE YRS » HIRT 50 W
FETNE] 100 W 5 (2) ] EERE S & &0 E 0V R
85 > EEEEFRITHY 505-530 nm £ 5 520 nm >
M AI— 510 nm AY453 8% - Han et al. (2008)
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BIFER A Filteh RFR(FHY Zeiss Axiophot &
JEHYEE (Zeiss, Germany) » i DU F] &
St £ K 7E X, oryzae pv. oryzae POX099pp
TEAKRERE RIS - HRPTASE AR
(GFP) #2155 » FF1E 12 DAI J7 Re i 22 /KR
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Development of an Efficient Fluorescent Visualization
Method for the Detection of Xanthomonas oryzae pv.
oryzae Infection in Rice Plants

Da-Gin Lin"", Yu-Ling Lin’, Chun-Wei Chen’, Hui-Chen Lai’, Yi-Wen Wang®, Szu-Yi Chou’, and
Chang-Sheng Wang®’

Abstract

Lin, D. G, Y. L. Lin, C. W. Chen, H. C. Lai, Y. W. Wang, S. Y. Chou, and C. S. Wang.
2015. Development of an efficient fluorescent visualization method for the detection of
Xanthomonas oryzae pv. oryzae infection in rice plants. J. Taiwan Agric. Res. 64(1):10-20.

Detection of pathogen infection is an important step in pathogen-host interaction study. A Xan-
thomonas fluorescent expression plasmid, pPRBBZsGFP, was constructed with a strong fluorescent
gene ZsGFP and the pBBRIMCS vector for immediate detection of bacterial blight pathogen infec-
tion. The recombinant plasmid was transformed into Escherichia coli DH5a and Xanthomonas oryzae
pv. oryzae XF89b, respectively. The transformants, DH50,rp and XF89b, e, Were confirmed by
PCR genotype analysis and the observation of continuously expression of green fluorescent proteins.
After infection of “TNG67’ at the maximum tillering stage by XF89b,p, the observation of ZsGFP
was interfered with the fluorescence of chlorophyll. The results showed that the bacterial multipli-
cation of XF89b,:» only could be observed at the incision site at 3 DAI (days after inoculation)
and XF89b, . colonized from the cutting site to leaf base at 7 DAI. Using dark-treated albino rice
seedlings, the interference of chlorophyll fluorescence could be reduced and the multiplication and
colonization of XF89b, could be detected in 0.5 h after inoculation and the maximum fluorescence
was observed on the same leaf in 1 h after inoculation. However, the fluorescence was reduced in the
following time course indicating that the multiplication and colonization of XF89b,;:, might be sup-
pressed by the endogenous immune system of rice. At 7 DAI the stronger fluorescence was observed
again on the same leaf and extended continuously to the leaf base, suggesting that the rice immune
system was broken down by the XF89b, ;. To our knowledge, this is the first report on the observa-
tion of X. oryzae pv. oryzae in rice plants. Importantly, this is a non-destructive system for pathogen
detection and the multiplication and colonization of pathogen can be directly observed on the inocu-
lated leaf. Therefore, the XF89b,:, and system established in this study can be served as a platform
for real-time observation of virulence and pathogenicity of X. oryzae, and can also be applied to the
study of the interaction between pathogen and host.

Key words: Xanthomonas oryzae pv. oryzae, ZsGFP gene, Xanthomonas fluorescent expression sys-
tem, Investigation of disease progress, Pathogen-host interaction.
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