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EAEKREEENREEYC—, KiEFEEaEF EFHAO, Bk EE~T
REARBEXARIRNERE. KEAMEREEZWKEN~E, BRHTZHIEE
RimE, WENAMRANEE, Brfaixmu A28 X 8NGEEREB A ETFR

i (Reddy et al., 1989).
Xanthomonas oryzae pv. oryzae- X00
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T2S substrates:
cellulases, prot
xylanases, lipases,

REYINEESMEEF

R O polygalacturonases,
: ':;mh:;:?nls R O cellobiosidases
________ O o

T3SS effectors:
M i TARK1/
PthXol Os8N3 i | gy T
AvrXa7 Os11N3 @ _______________

Nucleus deposition
©)

""" (T3S wnplarﬁl pr.olein) a ,XON

() (YopJ/AvrRxv family)
non-TALEs >18 " -
Xo pYX 00 E&EE%I’M P :ﬁ‘;:',:‘;" o (Yop‘/Aerxv family)

() expression
XopD

OsCERK1,0sRLCK185 \ h_sm

deSUMOylation of 14-3-
plant target proteins Anfn protei

(YopJ/AvrRxv famil

TALEs:
transcription activator-like effectors

Model of known virulence factors from Xanthomonas spp.

Daniela Biitner, and Ulla Bonas FEMS Microbiol Rev 2010:34:107-133
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A
Repeat domain NLS AD
(N
[
Qs ST 1218 T T Tmmeeee 34
LTPEQVVAIASHDGGKQALETVQRLLPVLCQAHG
B
0 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 175
AvrBs3 HD NG NS NG NI NI NI HD HD NG NS NS HD HD HD NG HD NG
UPAbox + A T AT A AACCTNNGCCCTCT
consensus S e e e i S
- i B85
c UPA-box UPA gene
2.0
8
'510—
OOAQC — = — "
HD NG NI NS NN N HG H* IG
%EA 19 7 55 20 7 1 0 0 0
£ C| 69 12 5 10 2 7 2 0 0
§§G 0 0 0 4 7 0 0 0 0
EE 1| s 50 0 3 1 1 2 1 1

Breaking the code of DNA binding specificity
of TAL-type Il effectors
Jens Boch et al. Science 2009;326:1509-1512

E (R RYFEFR

TALE

FthXod
FthXo2
m Xoo
2 AnrkaT,
o PthXo3,
TalC,
Tals
Xoc  Tal2g
g Xoo FihXod
& Xoo  Tanc
o GTF
iE Xoo FihXoT7 Ongu:l;:
3 TF
£ Xoo PhXe§ - -
A OsTFXT
]
% Xev AvBsd o=
o
Fihat,
E xe PhB. ... =
5 Fihe, CeLow
Talc®

Plant target

m m Nlmatme

5 Bacienal
£ Secondary anrr_unng prodifaration
\_: tarpots =
i Hyperiraphy
£ Saorvdany
Tl megets
N
Hyporplasia

TAL effectors — pathogen strategies and plant

resistance engineering
Jens Boch et al. New Phytologist 2014;204:823-832



I

5

== =%
B =

il

Repeat 0 1 2 3 ¢ § 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 26.5
AvrXa23 HD HD NN NN NG NG HD NS HG HD NG N* HD HD HD N* NN NI NN HD HI ND HD HG NN HG N*

Xe22 TC C G A AACATCTTCCTOCCECCGCATTC CATCT._A
B2B(EBE, yes) 5¥CCG------ AAACATCTTCCTCCCGCATCACTAS'

B4z 5-AAGTCCCTTCCG ------ AAACATCTTCCTCCCGCATCACTAACATCAG-3'
B43m 5-TATAAAAGTCCG ------ AAACATCTTCCTCCCGCATCACTAACATCAG-3'
J34 5.TCCGCATCACTAACATCTTCCTCCCGCATCACTA-3'

*23 | ya3 5-TCCCTTCCGCATCACTAACATCTTCCTCCCGCATCACTAACAT-3'

Xa23

Xanthomonas

| e.g.. Xa27, Xalo, Xa23 FJ

e

Wang et al. Mol Plant 2015




NCBI f&&

Nucleotide:

Oryza sativa Indica Group executor R protein XA23 (xa23) gene, xa23-JG30 allele, complete cds

1,726 bp linear DNA
Xa2 3 —J G 3 O Accession: KP123635.1 GI: 721363854
PubMed

Protein Taxonomy

GenBank FASTA Graphics

XAZ3

Oryza sativa Indica Group executor R protein XA23 (Xa23) gene, Xa23-CBB23 allele. complete cds

C 1,720 bp linear DNA
Xa2 3 - B B 2 3 Accession: KP123634.1 Gl: 721363841
PubMed

Protein Taxonomy

GenBank FASTA Graphics
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NCBI %
Global Align (Needleman-Wunsch) :
Xa23 5 xa23 K% H IR Fr 51 LU XS

YiER XS S HEZE R FHEIFFRIMZ TR =
Species Accession Score Identity Similarity Gaps
Xa23/xa23 KP123634.1 85785 1719/1726(99.6%) 1719/1726(99.6%) 6/1726(0.3%)

MANAREXA23ZE ], B2 a a1 e XA, JH AR AR S —FE i,
NoARsIFA XA, el — KT S ANERE, RIDIAPUR, 5
TARRIEN], RINPUA

ZE K. AKBANHIRE L EEFavrXa23f) 5 E R S5AvrXa23 EAERI/KFEE BB ThRE 447 [D]. o B AR RFEBR, 2016.
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Repeat 3
EBE >
CBR23 TATAAAAGTC CCT ACA TCAGCTTCTA TAAAAG

JG30  **k*kk*x*x*TC CCTTCCG ANACAT* *kkkkhkkhkhkk dhkkhhkhkhhhkhk kkkkkkdhdkhh *hkkkkx

N—

R Txa23MFMERE, Xa23WFUNERNANAFESEXTE—H, EREERTXIEHR
ZAVIXa23m e EE T AR T (TALE)YWEE ST, FridXa237E /KA. MEMLREF XS
RIS .

Wang C, Zhang X, FanY, Gao Y, Zhu Q, Zheng C, Qin T, Li Y, Che J, Zhang M, Yang B, Liu Y, Zhao K. XA23 is an executor R protein
and confers broad-spectrum disease resistance in rice. Mol Plant 2014, : .
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PlantCare(http://bioinformatics.psb.ugent.be/webtools/plantcare/html/):

Motifs Found

N

Motifs Found

: e + | =zBrRE
+ Box-W1l
'+ Il carT-box L+ ] Box-W1
.+ [l ccaaT-box .+ I caar-box
+ CCAAT-box
+ CGTCA-motif \ . .
'+ [ cb L+ | CGTCA-motif
+ —box |
. | + B c-box
+ GCN4 motif ‘ | .
P—box |+ |  GCN4 motif
+ —-box .,
+ spl |+ i LTR
+ TATA-box L+ z-?ox
+- |
+ TGA-box +_tj TiTA "
—DOX
+ TGACG-motif \ ——
—DOX
+ Unnamed 1 \ | .
+ Unnamed 3 \ + \ TGACG—motif
|;. Unnamed 4

W box

xa23-JG30 2z F T Xa23-CBB23 B F il

+



NCBI 5%
PubMed:

1. Xa23fi TR E11 5 de ik F, Y3 B oN: 24046274-24046729, 4wfi5113

NEIERE, SSUTRASN RN, 3IUTRA 222N ER;

2. Xa23— M HUATREE, X/KREAMAEEG T SEHE, 32X Philippine (7]

P1-P10/NF, A [ECI-CT/NAFAT H A T1-T3/MNb HA Hifh

Wang C, Zhang X, FanY, Gao Y, Zhu Q, Zheng C, Qin T, Li Y, Che J, Zhang M, Yang B, Liu Y, Zhao K. XA23 is an executor R protein
and confers broad-spectrum disease resistance in rice. Mol Plant 2014, : .
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5 FrotScale outbut for u= TMHMM posterior probatilities for tAGADAD YPPS|AGADADYPPS_ORYSI
w | n Transmerr oy ——— 12
) A i\q A

1 /n/\ \/\ / V \ / \\ | )
. . foo -
- . i /
N W \
- 3 \

05 \ j
1
b
= ‘ ] ’ W
s} 20 40 60 50 100
fesidus numb 20 40 60 a0 100 - - -
Positlon

TH Tmap ProtScale TMpred TMHMM Phobius

B5 BR IR e &K 3 3 3 3 3




3 L5 T

7 30 R A1)

SRR

_

6.869 44 69 4.81E-09
4.634 72 93 1.28E-05
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Score

ProtScale output for user_seguence

Hphob. / Miyazawa et fal. ——

20 40 60 80 100
Position

/K
(Hphob. / Miyazawa et al)

Predicted ER
membrane i
"')' ry')(_‘o()m
&8 Predicted
09 D

o Cytosol

XA23
MLHHLKELAAVAGIHMILIYLCRFLLRRSRNVLFTVSNSLRFRL
KVLTVLLYICLSVMLFYLFGSIMPLPPWGLVVGWVMALIAVEL
AYAFIFPYSFRYIADNDDDKMVILPV

Charged residue +;, Charged residue —

0.54

052
05 b
048 |
046 | ‘ ‘ . :
oaa | b L
o2 Lol L LY O 11 I 1 L1 S WA
04 b
038 L4

036 |
034 |

0.32

ProtScale output for user_sequence

20 40 60 80 100
Position

FEFRIME
(Average flexibility)



XA23 7 (A = F g B 3R 1A

OD600=0.8
p35s-Xa23-Flag 24h

XAZ23
XA23AD
XA232
XA231
XA23DE
XA23D+

35S Xa23 His
S {) N— MVILPV
S {) — MVILPV
S {) — MVILPV
S ) N— MVILPV
Y ) N— MVILPV
Y ) N— MVILPV

Charged residue +

Charged residue -

A

i
£

Xa23ADM

OD600=03
Xa23

0D600=0.3,

31254255

Xa23
OD600=0.3

1254275 5F

Xa23
ODGOQ=03
25{3#mTE

b EVE
0OD600=0.3
62512 TF %




Score

2R R TN

R EFIFE T -

ProtScale output for user_sequence

0.6

alpha-heltix / Deleagé & Roux

20 40 60 80 100
Position

o-Helix

Score

16

04

IR,

ProtScale output for user_sequence

beta-shéet / Cho & Fasman

20 40 60 80
Position

B-sheet

100

Score

ProtScale output for user_sequence

beta-turn / Chou & Fasman

Position

B-turn

Score

14

0.7

ProtScale output for user_sequence

C(j)il ,’De\eagé & Roux

20 40 60 80 100
Position

Coil
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Tool: SWISS-MODEL Tool: Swiss-pdbViewer

WG HAr IR G A0 R DX AN ML AR B A B | DY A e A R KD S e, BRI A IS o BRE.
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