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XopRy,omarmiions MAMP (At1g51890 A2g17740 FRK1
At5g57220) N 22 122 ( flagellin 22)
0 Xee 8004 XopR XopR Il| o
Xec8004 I} XopR qRT-PCR XopR
Western Blot XopR XopR Xec8004 m
o Xec8004  XopR XopR
XopR N o
XopR 2 XopR
1
1.1 N N Xcc8004 hrpG TnSgusAS AhrpG hrpX Tn5gusAS
AhrpX hrpV AhrpV Col-0
o ( N 15. 16+ 21) ( 83)
o NEB T, DNA N Fermentas
Taq DNA . Takara o 1.
1
Tab.1 Primer sequence
(5—3)
Primer name Sequence of Primers( 5 —3") Function
XopR-QF CCA GAA CAT GCT TGC GT qRT-PCR
XopR-QR GTT GTC GAT TGC CTC TTG AT qRT-PCR
gyrB¥ GCGACGATTTCCACTACG qRTPCR
gyrBR CCTTCTGCGGGATGTTATTG qRT-PCR
268FF GCA CAT CCG CAC GCC GTA CT XopR gene knockout
268FR GCA GGT GAT TCG CAG CAA GGG A XopR gene knockout
268 RF CGC CTG TCG CTC CTG CTC TC XopR gene knockout
268-RR CC AGC AAC AGC CCC AAC CAG XopR gene knockout
268F ATG CGC CTG AGT CAG TTG TT Amplification of XopR
268R GTAGTAGCCGTTGTCGATTGCC Amplification of XopR
1.2 DNA N -DNA « Western N
DNA N RNA Sambrook ! .
1.3 RNA N PCR PCR  Xcc8004 hrpG hrpX hrpG
hrpGC  hrp MMXC(10.5 g« L™' K,HPO, 4.5 g+ L~' KH,PO, 10 mmol *
L™ 10 mmol « L' 4 mmol * L™ 0.03% Casamino Acid) 28 C 0Dy, =
0.5 RNA TRIZOL( Gibco BRL) DNasel( Invitrogen) RNA
DNA o RevertAidTM First Strand ¢cDNA Synthesis Kit( Fermentas)

c¢DNA

( Applied Biosystems USA)
PCR o o

PCRO

-20 °C
SYBR ® Premix Ex Tag™ II ( Perfect Real Time) ( Takara)

PCR.
ABI 7 500 Real Time PCR System
cDNA 10
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2 195 C 30s 95 C 5s 60 C 34 s
40 o 60 C 95<C 0.5 C ls 1
1.4 XopR PCR 6 x His tag XopR C Kpnl EcoR1
pHMI Xcc8004 AhreV ( hreV )
Xcc8004-RC  hreV-RC. XopR N . SDS-
PAGE Anti-His Anti-GroEL Western Blot o
1.5 Xcc8004 268FF 268FR 268-RF 268 -RR(
1) Xce8004 DNA XopR ( XC_0268) 554 bp
611 bp EcoRI. BamHI BamHI\ Hind Il EcoRI.
BamHI BamHI1.Hind Il Knockout pK18mobSacB
DH5« pKI8R o
12 268FF 268-RR 1165 bp Xcc8004
1.6 PCR XopR (1236 bp) Kpnl  EcoRI pHM1 .
DH5« o
1.7 . o N 15,
16. 21 83, 0Dy, =0. 1,
24 h, 1 10 d o 2 h
(0.5 cm X2 cm) NYG 2 h 0d
5d o
1.8 13 4~5
o 100 g 2 min W5 30 min.
MMg 0 PEG 8 min. 4
W5 W5 2 W5 o
1.9 1 XopR XopRFLAG 10
pwg FRK1 :: LUC 5 pg 35S::RLUC 100 ng o
1 x10°mol « L™"  flg22 3 h, passive Lysis Buffer o Daul-
Luciferase Reporter Assay System( Promega) LUC o
1.10 GFP pUCR-GFP o
( Leica TCS sp8) 488 nm 525 nm
2
2.1 XopR HrpG  HrpX I HrpG  Hr-
pX « HrpX m PIP box( plant-inducible-promter box) - 10 box
"o XopR PIP box 40 box( TTCGGeeg—
gegegacgeegg TTCGC-N30-TACTAT) XopR HrpX o XopR
HrpG  HrpX gyrB PCR XopR “hrpG
/ hrpX o XopR  hrpG  hrpX
hrpG ( 1o
XopR HrpG  HrpX o
2.2 XopR Xcc8004 Il XopR I
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6 x His tag XopR C pHMI1 Xcc8004
m hrcV AhrcV Xcc8004-RC  hrcVRC,
NYG hrp SMMXC Anti-his
o XopR
Xec8004-RC XopR hrcV o
XopR Xcc8004 111 ( 2).
b [ mxccsoos
350 wAhpG i
g e~ A v L o O LA TR
i 4 30 ¢ Hp A | supernatant cell lysate
) Bosp SOMRX i 2 T 2
Z & o
= o
Z 2 XopR % i/ KT
NYG MMXC Xce8004 TIT 2 43I R 4t

Bl 1 XopR %% N BYAEE R F hrpG # hrpX 4%
% I6E & PCR 241 XopR R F R FELF T
B FRET Xce8004,AhrpG(hipG K AEAK)  hip GC(hipG %72
R B AN R) LA B Ahrp X (hrp X 5 25 ) B ok o7 () %% S A 4L
Fig.1 Transcription of XopR is regulated by hrpG and hrpX
Real time PCR analysis of XopR transcription in
Xcc8004, AhrpG(hrpG mutant), hrpGC (hrpG mutant comple-
mentary strain), and AhrpX (hrpX mutant) strains in hrp -in-
ducing medium MMXC and rich medium NYG

1. Xcc8004-RC; 2. hreV -RC; anti -
GroEL Hit f& F T+ 46 I 7 2 111 48 WL i 2
o 241 T 4t A 2 T
Fig.2 The secretion of XopR is type IIT

secretion system dependent

1. Xce8004-RC; 2: hreV -RC; anti -
GroEL antibody to show that bacterial

lysis had not occurred

2.3 XopR XopR XopR
554 bp 611 bp EcoRI BamHI ~ BamHI  Hind [l
EcoRl BamHI  Hindll Knockout pK18mobSacB pK18R.
pK18R Xec8004 pKISR  Xcc8004
XopR o 268FF  268RR PCR
1165 bp(  3). PCR o AXopR.
2.4 XopR Xcc8004 83 Xoo XopR
59 Xec8004
Xcc8004 AXopR XopRC N 15. 16
21 4 83 o 10 d
15 21 Xec8004 vV XopR
AXopR o 16
AXopR ( 4). XopR  Xcc8004
o 83 AXopR
XopRC XopR  Xec8004 83 o
( 5o
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3
RE—5 HH 15 16 HH 21 i 83
Jingfengl Zhonggan15 Zhonggan16 Zhonggan21 Zhonghai83
~-.‘ ’.. .7 Lt o - = AP e
Xee8004
1 000 bp
AXopR
XopRe
Fl 3 XopR SE[H Gl 5828 & PCR % 5E
1: XopR HEIH B 2 582 {4 52 Xee8004 ; .
" - ‘ Bl 4 AXopR 7E H il A1k 13 |- 00 e 4ol
ST G0 DI e L0 70 90 B B 53 304 06 50— o 15 R 1 16,

HH 21 BORE e 83 Rl B A Y Xee8004, AXopR I B F1 H 4k

i #k XopRC, #F 10 d 5, 1A%
Fig.4 Pathogenicity analysis of AXopR on cabbage and Chinese

Fig.3 PCR verification of XopR gene
deletion mutant
1:XopR gene deletion mutant; 2: Xce8004; .
N ) cabbage cultivars
3:H,0; M. D2 000 DNA marker WT Xee8004, AXopR and XopRC strains were inoculated respectively
on Cabbage of Jingfengl, zhongganl5. zhongganl6, Zhonggan2l and

Zhongbai83. The photographs were taken on 10 days postinoculation
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Fig. 5 Growth of bacteria in inoculated leaves of Xce
Xee8004 , AXopR, XopRC were inoculated on Jingfengl ( A), Zhongganl5(B) , Zhongganl6( C) ,Zhonggan21 (D) and Zhong-

bai83 (E). Bacterial CFU was counted after 5 days incubation. (mean +s.d.; n>6; % % P<0.01,Students t-TEST)
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2.5 XopR flg22 FRK1 XopR
Xcce8004 XopR PTI o PTI
FRK1( Flagellin receptor kinasel) flg22 B, FRK1 FRK1 :: LUC
XopR PTI o XopR
FRKI1 FRK1 :: LUC  XopR-FLAG
H,0 flg22 ° LUC FRK1 0
flg22 FRK1 :: LUC 35S XopR+LAG
FRK1 :: LUC XopR PTI ( 6).
2.6 XopR XopR
( GFP) : pUC-GFP( GFP ) pUCR-GFP( XopR-GFP ) o pUC-
GFP  pUCR-GFP
o 7 XopR
XopR o
A " e
48 L £ vector
¥l & XopP
] pUC-GFP
vector  XopR
S g “FLAGB | @ —
3 -’ Rubivco e il
‘ 208 PUCR.GFP
: ’_v_. Ponceau
" B0 a4
Pl 6 4PIR F7 IEAE AR P BRRS 235 XopR R FUNH Ag22 Pl 7 LR T 5 AR R AR T XopR A4 I 40 il 7 7
S FRKI 22 LUC 4555 318 1 36 14 W B d1#3k GFP #9 pUC-GFP(A1-A3) 5 4L il
AAERNRIFT 5 B f 43 1 A28 9 2 A 3R A XopRFLAG, il & %215 XopR-GFP ff§ pUC-R-GFP(B1-B3)%% {t. 4]
1 22 1 .0 8 SAL30 3 h 5 92 2 BAUIR 5 5 78 FRFFIRA SR A LA 2
FRKI :: LUC %R 3235 ARG . 220 BRI G b A P 5= BT
B: i FLAG #i4& Western £ Ul BE # tF' XopR-FLAG % [ 11 3 PR A P B2 I 3 R P (R 2
KIEN B Y 6 B REER Y R & Fig.7 Subcellular localization of XopR in Arabidopsis
Fig.6 Transient expression of XopR in protoplasts inhibits protoplasts
flg22-induced FRKI :: LUC transcription pUC-GFP(expressing free GFP, A1-A3)and pUC-
A:The expression of PTI marker gene FRKI was measured by R-GFP (expressing XopR-GFP fusion protein, B1-B3)
dual luciferase repoter system in Arabidopsis protoplasts with were transfornated into Arabidopsis protoplasts and
empty vector or XopR -FLAG, induced by H,0 and flg22 re- the fluorescence images were taken under a confocal
spectively for 3 hours. FRK1 :: LUC activity was determined laser microscopy in dark field for green fluorescence
B:The expression of XopR was detected by anti-FLAG (left panel). in white field for the cell (middle panel),
immunoblot. Poncean staining of Rubisco protein is shown for and merged view of left and middle panels (right pan-
equal loading el), respectively
3
PCR XopR
XopR Xee8004 111 HrpG HrpX XopR I
hrcV, XopR Xec8004 111 o
Knockout pK18mobSacB Xcc8004 XopR
15 21 AXopR
16 AXopR XopR  Xec8004

16
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PTI o XopR
Xce 1 45kD 2 Xce8004
AvrAC o AvrAC UMP 10 2 XopR
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The Functional Study of a Type III Effector Protein
XopR in Xanthomonas campestris pv. campestris

ZHANG Qiaoling  RONG Wei LI Huiping LIN Daozhe HE Chaozu

( Hainan Key Laboratory of Sustainable Utilization of Tropical bioresources Hainan University Haikou 570228 China)

Abstract: Xanthomonas campestris pathovar campesiris( Xcc) is the causal agent of black rot disease on crucifer—
ous plants. Xcc deliver many effector proteins into host plant cells via the type Il secretion system to help its in—
fection and multiplication. In this study the expression and regulation of XopR gene were analyzed through qRT-
PCR. The results showed that the XopR gene transcription was regulated by the type I regulator of HrpG and
HrpX and the XopR protein secretion was type Il secretion system dependent indicating that XopR was a type
Il effector protein of Xcc8004. In addition a XopR gene deletion mutant ( Xcc8004 AXopR) was generated
and the disease symptoms caused by AXopR strain were decreased on Zhongganl5 Zhonggan21 Zhongbai83 in
contrast with WT Xcc8004 suggesting that XopR was required for the full virulence of Xcc8004 on Cabbage host
plants. Furthermore XopR was proved to located in plant plasma membrane in Arabidopsis protoplasts cells by
XopR-GFP fusion assay. The expression of PTI marker gene FRK1 :: LUC was inhibited by XopR protein which
was consistent with the XopR function in Xoo strains.

Key words: Xcc8004; type Il secretion system; XopR gene
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Chromosomal Localization and FISH Analysis of
45S rDNA on Hevea Clone Reyan 73397

TANG Bingxia' > WANG Ying' GAO Heqgiong' ZHUANG Nansheng'

(1. College of Agronomy Hainan University / Hainan Key Laboratory for Sustainable Utilization of Tropical Bioresource Haikou 570228 China;
2. Rubber Research Institute Chinese Academy of Topical Agricultural Sciences Danzhou 571737 China)

Abstract: The position and number of 45S rDNA on mitotic chromosomes of the young leaf collected from the
rubber tree of Clone Reyan7-33-97 ( Hevea brasiliensis Miill. Arg.) at the bronze leaf stage were detected by u—
sing fluorescence in situ hybridization ( FISH) analysis with 45S rDNA from wheat as a probe. Four hybridization
signals with different sizes and strength were found in different mitotic phases. According to the karyotype analy—
sis the loci of 4 signals were found on chromosomes pairs 6 and 7. A small faint signal was detected at the sec—
ondary constriction of one member of chromosome pair 6 and a large strong signal was detected at the secondary
constriction and satellite of another member of chromosome pair 6. The other two signals with their sizes and
strength between those of the members of chromosome pair 6 were all detected at the secondary constriction and
satellite of chromosome pair 7.

Key words: Hevea brasiliensis; Reyan7-33-97; fluorescence in situ hybridization; 45S rDNA



