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Identification of genes for disease protection by analyzing plant-pathogen
interactions at a cellular level
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In the relationship between host plants and pathogens, there are genes on
the host side, so-called susceptibility genes, that are required for infection by pathogens.
Mutation or loss of a susceptibility gene can limit the ability of the pathogen to cause disease. |
am therefore conducting research on susceptibility genes as useful genes that can contribute to
disease control. In this study, | obtained susceptibility gene candidates to downy mildew through
forward genetic approach and cell type-specific transcriptome approach using Arabidopsis thaliana, a

model plant. I am proceeding with their functional analysis and aiming to apply them to crops.



B X C—19, F—19—1, Zz2—19 (Hm)
1. AFZEBAE 4P D 5

REFE, FrRyRT ey al)— ANTHAIIRIREINDT T T TREMICEE LT, L X
ALK LYy HIZIFe v T VR ETORBFREL LTLALHLNTEY,, <ot
mHENFIH SN TE 7, Lo, TR EJREICKT 2GS TEDZ <1, gene-for-gene
THI SN2 X 5 285t (resistance : R) @Iz FIZ L2 Tchy ., 20k > 7% RERF
FIRNC & 2P fil T, L — A OB L IRPIEF TR D U 2 7 2 IO TW 5, 15 ) &
IR OBMRICIB W TIE, WIREDIER & 55, BT 2 7O BB e fm OB (Rt
BIET) BDEET D, BRTEEs T2 K E ST RIS R E IR 5 2 E N TE AR,
FALFIZEBNT, 9 EATIHREITKTT 5 RERE 7 mlo OBERE R, EERICZHYS T 30
FELLERAESNTEY 53N PMEEFTITE 5 9 A ZHREIZENL T WL, 2o &
XL PRI TR R TS KGR 2R EBABRICEBR L 2 DN+ THDH I L E2/RLTWD, £, BhtE
BETIIEMEEETFTH L0, AHEDICHE O TG 2 LSO FiE B FiES
52 LT, MR EAMN ST ENAEETH D,

voaAXFRAFLoug XFAFIEGET D REWE & O AERIZOWTOMEIZLY .,
R LIRENT DB TEER Y U FABIONET D85 F PRL L. & IR YL
LTWAHMETIZRE L TE LT, ZNOOELOMABICHB W THIL TWD Z ERMBNT
V7= (PLOS Biology €1001732, 2013), —/7, N ELIREICKT D MRMEEE & L TMbhD
DMRG {5 1%, R EIREEGE L TV Dl TOAIREBLT 5 (PlantJ. 54:785-793, 2008; Plant
J.81:210-222,2015), HEE /e Z LT, NEFENEGE LIZERKEY TV E LT N T R
U 7 b — AT OFE 5 TiX, PR1 B XU DMR6 EIn M OB NZ — L DOEZ R TE A
7> 7= (PLoS Pathogens 10(10):e1004443) , DMR6 & [A] U3¢ Hi2Eh 2 Rr i fm 1d, R ETRE
DOHEE DIEMBIZ - TH Y . FrarORHRIERIE 7 CTH D AlRetEN @, JELEEZ, DMR6 & [F T
R 2 R TR T2 FET D7D, Y U= s B 72 BT 217 0 MR H D08, X
EIREEIT, BRI Tl < BICHERMIICEGRT D AR T 2) 720, koL —3
—wA a4t arDOX ) RTIETOMNTIIRETHY . BIOMNT FIEORR Z MLE L
LTCWi=,

F 72 NEE R 72 THEIC L 2 Frar it s 7 O RIEIZ AT T A s BV CEH B
Wiy (B FAEE, Dy ATV, T L V) OARSY T VRZEICED A EE/R 4 o
DBILTZH KRB ST REAR T 1A XF X FEEIK (dde2/ein2/padd/sid2 PUEHZ FAK; PLoS
Genetics 2009 €1000772) #JLiZ, =F /LA X L ALK R (EMS) ALERIZ X 0 £HINRY 72 228K
ERABANL, REJFEICK LTGS2 R T ERRKOR T J—=2 T 2D T,

2. WFEoEHR

ABWFFETIE, SHIRE L ~b T O fE TR A AL S AT 5 X OV e R Rk 2 llvic
NEEARFHIA 7 V== 75 LT, RETFITKTT e OMIRIERE -2 RE L. £ OhE
b 2247 5 L RRECA MM ~DISH 2 BYE LT,

3. WHFED ik
(1) Hie L~ob T o1 2 S5 AR AL PR b

A 2L 7o AT DAE T, REJFENEGE LTS (2R LT\ 5) fifln s 2o fE 0

DOFAEIZFB VT DMR6 & PR1 BNZENZNFRFRMICHEELL TWD Z R LNE ST
(Plant J. 54:785-793,2008; PLOS Biol. 11(12):1001732,2013), % = T. PR1 & DMR6 7' 11 &
—XZ—ZFAL, VARY—2EAEERERIC X 5 Translatome 7% (PNAS 44:18843-18848, 2009)
BIGHAT D Z LT, REFEBREFIZENEND 7 1T — X — 0L SN2 iR A 7e b
FUAT VT N — LN EAT o T2,

(2) SHEAREREKE HONTNERREAR T ) —= 7

EMS MLBLIZ L W BREA L2 M2 OREARET T A XF A FERKZEZFNT, REIFRE I
L TP 2 R B R AR 28 LT, SO BIROR LR (i~ efRmKk s
0 A) BTV, F2 ROFFMEZ LI L THF ) LAY —7 = A %470, FINEn T (FRE
Rl ZRIE L., Z ORREMT 28D 7,

4. WFIERCR
(1) HE L b T O fg T2h I R AL E B AT

PR1, 8L U'DMR6 7' v & —X —%F|H L= MR R T > A7 U 7 b — Wi 2 5206 L.
TN & F CR B &2 n 3\ s T 2 1572, ABF7E Tk, DMR6 & A U R BIZEh 2 R 958
ot (WM A TR (2B Lz, 58 Bzl oW Tk, 7rE—4—|Z GUS %t L
Tmav AT FEERL, ZoREEGHIY 0 A4 X X2 ER LTz, 1B L 7= BRI~
CIRE AR L, DMR6 & [RIERIC R EIRE DY L TV DA CRERMICRELAFE SN D 2
& AR LT, e T 2L B MR EAS TEA O RIS L ONERPEEL Y 7 A X X2 ERLL |



NRETRE T DEPUE ORI 24T o 72, F OFE R, e A X7 X FICBIT 2mEIRBIC L - T,
REJGEEICR L CERREE R T BB TN R oo, OF 0 | BEEEG T OB RS D L
WD LT, BITE. Z OBIAG - OEREMNT 2D T 5,

(2) RIEARERKE NNTNEGEIR TR ) —=

EMS JLHRZ X 0 ZBRE A LB AR LY v A XF X FERIRICE N T, REJFEITR L THE
Ptk 2 m T B REREBIRAS5 2 L ITkEh LTz, 5 DB RRIZOW T, OJEEE I T 5K
PEDFHE 21T o722 2 A, 1 T4 2OV TIE, RNEJREICIZ T, RIEFEE. Pseudomonas
BEICH L CHIEMEE R L, 20T A4 N2 onTE, ELRERAEITW, ) Ay —F7 T A
&0, FNEE T GRRIERE TR OREICKE L, BIE, 2 OBIE T OMEEfRNT 2 ik
HTUWAB,



6 5 4 5

Asai S., Ayukawa Y., Gan P., Masuda S., Komatsu K., Shirasu K. and Arie T. 8
A high-quality draft genome sequence of Fusarium oxysporum f. sp. cubense strain 160527, a 2019
causal agent of Panama disease
Microbiology Resource Announcements e00654-19
DOl
10.1128/MRA.00654-19
Asai S., Furzer 0.J., Cevik V., Kim D.S., Ishaque N., Goritschnig S., Staskawicz B.J., Shirasu 9
K. and Jones J.D.G.
A downy mildew effector evades recognition by polymorphism of expression and subcellular 2018
localization
Nature Communications 5192
DOl
https://doi.org/10.1038/s41467-018-07469-3
Wirthmueller L., Asai S., Rallapalli G., Sklenar J., Fabro G., Kim D.S., Lintermann R., Jaspers 220
P., Wrzaczek M., Kangasj&auml;rvi J., MacLean D., Menke F.L.H., Banfield M.J. and Jones J.D.G.
Arabidopsis downy mildew effector HaRxL106 suppresses plant immunity by binding to RADICAL- 2018
INDUCED CELL DEATH1
New Phytologist 232-248
DOl
https://doi.org/10.1111/nph.15277
28
- - 2018
28 ISSN 1346-5767 34-39

DOl




Hillmer R.A., Tsuda K., Rallapalli G., Asai S., Truman W., Papke M.D., Sakakibara H., Jones
J.D.G., Myers C.L. and Katagiri F.

13(5)

The highly buffered Arabidopsis immune signaling network conceals the functions of its 2017

components

PLoS Genetics 1006639
DOl

https://doi.org/10.1371/journal .pgen.1006639

Prince D.C., Rallapalli G., Xu D., Schoonbeek H.-J., Cevik V., Asai S., Kemen E., Cruz-Mireles 15:20

N., Kemen A., Belhaj K., Schornack S., Kamoun S., Holub E.B., Halkier B.A. and Jones J.D.G.

Albugo-imposed changes to tryptophanderived antimicrobial metabolite biosynthesis may 2017

contribute to suppression of non-host resistance to Phytophthora infestans in Arabidopsis

thaliana

BMC Biology 1-22

DOl
DOl 10.1186/s12915-017-0360-z

14 2 1

2020

2019




12

2019

Identification and characterization of revertants of the dde2/ein2/pad4/sid2-quadruple mutant, which exhibit disease
resistance

XVIIT International Congress on Molecular Plant-Microbe Interactions

2019

dde2/ein2/pad4/sid2

31

2019

Identification and characterization of revertants of the dde2/ein2/pad4/sid2-quadruple mutant, which exhibit disease
resistance

60

2019




2018

30

2018

30 28

2018

30

2018




2017

dde2/ein2/pad4/sid2

29

2017

29

2017

Subtilisin-like protease

29

2017




http://plantimmunity.riken.jp/index_ja.html




