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The plant pathogenic bacterium Ralstonia solanacearum injects more than 70
effector proteins into the host plant cells via needle-like structure of a type secretion system. The
effector proteins manipulate host cellular functions with diverse molecular activities. The understanding
of the molecular function of effectors is essential to uncover the molecular mechanism for pathogenesis
of R. solanacearum-infection. Here, we show that a ChaC-like domain containing effector RipAY from R.
solanacearum exhibits y -glutamyl cyclotransferase (GGCT) activity to degrade the major intracellular
redox buffer, glutathione, which is known to be crucial for a proper activation of host immune defense in
plants. Intriguingly, RipAY protein exhibits a robust GGCT activity by the interaction with eukaryotic

thioredoxins, which are also important for intracellular redox homeostasis during bacterial infection in
plants.




200

70

36

RipAY
RipAY

Phyre2

(PeaL1)

8
ChaC
RipAY
RipAY
RipAY
RipAY

RipAY RipAY

(Trx)
pPET23d pDEST17
Rosetta gami B (DE3) pLysS
Ni-
microBCA
Y
(GGCT)
GGCT (GSH)
GGCT
Cys-Gly Cys-Gly
Dugl
GSH
GSH
DTNB  GSH
RipAY (A
ripAy)
GSH
RipAY
GGCT
RipAY

RipAY  GGCT
109
RipAY
HiPrep DEAE FF 16/10
HiPrep Butyl FF 16/10

HiPrep 16/60
Sephacryl 200

RipAY LC-MS/MS

(1) RipAY GGCT
RipAY
RipAY
ChaC

RipAY



Phyre2
RipAY
GGCT
GGCT
(YXSL )
GGCT
GSH Y y

GSH

(2) RipAY GGCT
GSH
Kumar (Kumar et al., EMBO

rep., 13: 1095-1010, 2012) ChaC

GSH GGCT
RipAY ChaC
ChaC
%
%
RipAY GGCT
216
E216Q
YXSL
L130A, S131A, L132A

Y129A,

E216Q
RipAY

Y129A, S131A, L132A
GGCT
L130A

RipAY A

19G
RipAY GGCT
GGCT
RipAY
GGCT
GSH
RipAY ChaC
GGCT

(3) RipAY
GSH
RipAY GGCT
GSH
RipAY
GSH
RipAY
GSH
RipAY
GSH GSH

RipAY GSH

Hgtl RipAY

Hgtl RipAY
GSH
RipAY RipAY GGCT
GSH
GSH
% RipAY
GGCT
4) GSH
RipAY
GSH
RipAY
A ripAY
GSH
GSH 40%
A ripAY
GSH
RipAY
GSH
(5) RipAY

RipAY GGCT
RipAY

GGCT
ChaC Gegl

GSH
Gegl GGCT
RipAY
GGCT
RipAY GGCT
RipAY

RipAY
GGCT
Arabidopsis
HelLa

RipAY

(6) RipAY Trx



RipAY
109
RipAY
Trx1, Trx2

RipAY

Trx1

RipAY

RipAY GGCT Trx1
Trxl  RipAY
Arabidopsis

h-type (AtTrx h2, AtTrx h3, AtTrx h5)
Trx (RsTrxA)
RipAY
RipAY AtTrx h5
AtTrx h5

RsTrxA
RipAY
Trx

AtTrx h5 RipAY
Trx

2

RipAY
Trx
RipAY

AtTrx h5 2
AtTrx h5

RipAY C313S
RipAY
RipAY

C39S, C42S

AtTrx h5
C313S
RipAY

AtTrx h5

RipAY RipAY
AtTrx h5 C39S+C42S
RipAY

AtTrx h5
RipAY

AtTrx h5 RipAY

AtTrx h5

RipAY GGCT Gegl
GSH
RipAY
KM Gcegl
Kcat Gcegl
Kcat/KM

RipAY Gegl 94

Arabidopsis ChaC
67 1000
RipAY
Trx Trx h5
GGCT
GSH
Arabidopsis GSH
pad2-1
RipAY
Trx Trx h5 GSH

BEEER (FXF)
FomiR EfEE

1 £ .
A= V% v, AL

%

1. BEEY (FRRE) [F. BRERREBCRESHED/ (59—

(PAMPs) %Z33H# I 2ZBEIC K DRREEZA L. PAMPsFFGHERE
(PTNZERIRY 3, PTIE. HREICENT 2HOBEELRF (FAL
REIY, TixZ80) ORREFET D, —A. BLREEG. BIEYE

BRIC MBS BEBZRAVWVTIO I VY —EEAT BT ETPTIZMEZR
BB, TI7ITU9—D—D, RipAYF. FFHRE LTBEMERP(CEA
S, BETKFNSEMRLT DT ETBEIILY FAV(GSH) 2B
. REEAMRIGZEET B, RipAY(d. BEETIEIGSHUADRID r
—TIIZIALEYEDRT DI ENRBRENEIELD, BIITHNT
HRKORNNEZDREY B 2 EHREESNIZ,

1

1. S. Fujiwara, T. Kawazoe, K. Ohnishi, T.
Kitagawa, C. Popa, M. Vdlls, S. Genin, K.
Nakamura, Y. Kuramitsu, N. Tanaka and M.
Tabuchi (2016) RipAY, a plant pathogen
effector protein, exhibits robust y-glutamyl
cyclotransferase activity when stimulated
by eukaryotic thioredoxins. J. Biol. Chem.,,
291 (13), 6813-6830.

7



14

47
,2014 9 13,
2015 ,2015 3 28
47 ,2015 9 2
RipAY
, 2015
2015 9 18 : ,
80 3
NBRP .
2015 9 28 ,
RSp1022
, 33

YEAST WORKSHOP, 2015 11

> B >

2014-221474
2014 10 30

http://ww.ag.kagawa-u.ac. jp/mtabuchi/i
ndex.html

M
MITSUAKI TABUCHI
00294637

@
NAOTAKA TANAKA
60324109



