(®)
2017 2019

Insights into the mechanism of biocontrol for grapevine crown gall
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Crown gall of grapevine, which is caused by tumorigenic Rhizobium vitis
Ti), is the most important bacterial disease of grapevine throughout the world. Previously, we
discovered that nonpathogenic R. vitis strain VARO3-1 and ARK-1 were a biocontrol agent that
suppress grapevine crown gall disease caused by a Ti strain. The objective of this study is to
provide insights into the mechanism of biocontrol for grapevine crown gall by VAR03-1 and ARK-1.
Both strains were able to strongly suppress several virulence genes expression of Ti. In the case of
strain VAR03-1, also, both the expression of the virulence gene and growth of Ti were suppressed in
vitro when it was cultivated in the VARO3-1 culture filtrate. Both activities were detected in the
>100,000 molecular weight fraction of the filtrate. Our results suggest that the antagonistic

effects of VARO3-1 on Ti are mediated by huge particle(s) consisting of multiple proteins released
in the culture media.



B X C—19, F—19—1., Z2—19 (d5m)

1. WFERMEL PO

T RUIEEMOT A VEENE LR CEERBEWTEN, 7 R UREERA LRIZED
AR 10% 0P ERT D, VA HBEOHEINIE D BB E 03 E LW A7 PRER DN AR
I DOBABREINBHFE N OIE STV D, HEEF IR )H S 2 FFSPUME Rhizobium vitis VARO3-
1 BRE ARK-1 Bk (BLF, FEPURIERR) 2R A Uiz, AEIZFEAICH 2 2B R 2 BE 9 5 it
ROIOERETH Y | BUE, EMRIELE LTHETTHS, LML, ZOBBREREIZIIRTZAH
RN L RERORY I T 2ERE S I H TRV, £ 2 TARFZE CIIMmERNIcB T 5
MREAN A L S HUE OBIRERS X OV 1 L ~UL TORLBRERE OfRIA 21T 5, ARURIZ Y% HE
¥k DA 2 o FEEY) COR LEMRIKICNETH 5,

2. WO EB®

AWFFED BIE, HREED A L @ it HTlE R D53 7 L~V TORLBREREDfiE T 5, BARKY
WXL FD 25 Th 5,

(1) FEPUMIEE S RN A L @ IRE I & Bie a0t 2 v "7 BB Ia 28 A%, PHER T
RoFAETICHER L, TOEEL2BIET 5, /-, FEHTMERIC X DMIEAN A L v ImE ORI
B EEAR R BLOMHIFEE 2 B 5 22T 5,

(2) FEPURIERDMREENS A U IR EE 2% U CRAE S 2 B IR FR NS R, 38 L OV R & s
FEEIMHIZN R b 5 & nF AT 5,

INBEALNMCTAHIDICLL TOMEZED -,

3. WDk

(1) BEER T v AR o _7 2 —Z T, Rvitis % BB S8 5 72 DI ol 7 BE A s
EERERTH L & BT, FEHUMERR S ARIEN A L IR EIc 38 s+ (GFP & REP) #E A LT
Rk & R LT,

(2) TR U AR LR T O M EROIR S E #1231 5 in vitro B L O
T RUICHEERET 5 in vivo AW T, EERFEMEBEE(S 7O mRNA O3 BlE% RT-
qPCR (2 XV ERE L, FHEPUHEENZN OB TORIUCE 2 DB THE L=,

(3) HEPUHIBERE DOBE T BAR 2 /B U, $5PURE 2 00 U 7o S AR A Pk, RE S -8
5T 2R E LTz, £7o iR 2 5O/ e U FEHiE 2 A9 om0 Hba & did Uiz,
(4) READA L, P 2 Bk, FEWRIEME CIEEPIEO RO 4 FEO 2T ) LBl
RS — 7 =B —|Z X 5 de novo IRHTIC Lo THRE L., FEFIAEE & gt L7,

4. WFZERHE

(1) FEHURERR S RIEN A L R E ISR s+ (GFP & RFP) %38 A L7 B HRfrk & 1 H
THZETH LT, £, TN RASROETERSC, MIENA Lo REAROIRRME, 5
PERBFARR LRI U Th D Z & 2 EMRE THEE LT-, 5. MR ~DE N L Z OEEE D #2454
DO Z kT 5 TETH 5,

(2) HEPUHIERE (ARK-14R) EAREANA L ek (X1 TIETi & LT REERE L
ERALIZ R AARTED A U IR R D vird, virD3, virG O3SH L. BIHEN A L v J5 5 Ak B R
L L CHEICE o7 (K1), F72, FEREPUHIERE (VAR06-30 KR) & AREES A L w Ji #AK
TIREHHE U= I2 31T B vird, virD3, virG OB, HREEN A L i AR MR O 5581
BLIZIEFA L TH Y, HEHHIER & ORSEROREIBE L VAEZICE -T2 (X 1), FRHZ vird
TXAREEN A L @ TR ERR DY

i D5 N %385k 5%
BIRZ R E R a— K
LTWAHELETFTHY,

ZDOBLEF OIS
FUEZ AR D5 R VE &
B DOFRBUTEL Z 5720
LEZENDZ END,

FEPUMERRIT Ti KR vir
RSB AR DR BL A Ji) L
TWD ATREMEDN R S

Gene
o virA

E

[
w1
o

(in percentage)
)
o

w1
o

Adjusted Relative Expression Rate

o

a a
ﬁ g N.D. N.D. N.D.
Q

77
F7-. VARO3-1 #EIZ> ° & < N
WTh RIS A L & S
T Rk D 75 SR B A B &
virE2 O FE BN 2 in Treatment
vitro 3 X in vivo Ol
FTRD LN,
1 AREEDNA L w5 B OF9 M B R AR 7 O R8 BiL  (FE ok ERif)

FREEA A LI AR B BRE DR BL A 100%E L7 FH%T b,



N—1F 95%CI, Ry 7 A THRAEE Quia—Q34 %777, GLMM test (p<0.05)

(3) HEPUMEERE (VARO3-1 ) OE(S TS SR 2 (B U F5PTRE 2 1800 U 7o &8 Bk 2 3k,
W INZEEFEEELEER, B3 T Ay U G2 RN a— RLTWVWDH I EMN
oMM oT2, 5%, ZTOBGBTOETETV, HHRORERBREZIT) TETH D, Fiz,
VARO3-1 ¥R1355 75 10 7 UL E D5y % & Te B3R I C b Jo R B A <0098 JEURE B oD 145 - Bl
L7 ZDOFEEND , VARO3-1 BRIZ D F B4 o 7 BB EFERICE S LT 5 ATREME S R
=,

(4) AREENA LIRE. FEPUMERR (VAR03-1 £8) . FEFEME CIEEFIMEO B D 3 FH o4
) DA 2 el U7 S R AR 132 < R FEBEE R F A R L TWA Z ENHS
Motz Flo. TA OV UREA e a— R L TV DB ERE 4 FEOER4 T
WCEEL TWADR, ZNEFNOEBETCERANEZ > TWAHZ b, Z U\ HOMRICENH
D EHEE S, ENDBFEPREORFTRUENR L T\ 5 L HEE ST,



3 3 2 2

Kawaguchi A, Nita M, Ishii T, Watanabe M, Noutoshi Y 12

Biological control agent Rhizobium (=Agrobacterium) vitis strain ARK-1 suppresses expression of 2019

the essential and non-essential vir genes of tumorigenic R. vitis

BMC Research Notes 1-6
DOl

10.1186/s13104-018-4038-6

Saito K, Watanabe M, Matsui H, Yamamoto M, Ichinose Y, Toyoda K, Kawaguchi A and Noutoshi Y 84

Characterization of the suppressive effects of the biological control strain VAR03-1 Rhizobium 2018

vitis on the virulence of tumorigenic R. vitis.

Journal of General Plant Pathology 58-64
DOl

10.1007/s10327-017-0756-1

Kawaguchi A, Inoue K, Tanina K, Nita M 93

Biological Control for Grapevine Crown Gall using Nonpathogenic Rhizobium vitis Strain ARK-1. 2017

Proceedings of Japan Academy Series B 547-560

DOl
10.2183/pjab.93.035

Rhizobium vitis ARK-1 vir

2018




Rhizobium vitis VAR03-1

2019
Rhizobium vitis ARK-1
2017
Rhizobium vitis VAR03-1
2018

Akira Kawaguchi, Mizuho Nita, Tomoya Ishii, Megumi Watanabe, Yoshiteru Noutoshi

Biological control agent, Rhizobium (=Agrobacterium) vitis strain ARK-1 suppresses expression of the essential and non-
essential vir genes of a tumorigenic R. vitis.

Plant Health 2019, APS Annual Meeting, OH, USA

2019




Wong AT, Kawaguchi A, Nita M

Biological Control Agent Rhizobium (=Agrobacterium) vitis ARK-1 Reduces Crown Gall of Grapevine Induced by Single-Isolate in
Virginia

2019

Kawaguchi A, Yoshitetu N, Mizuho N

Biological Control for Grapevine Crown Gall by Nonpathogenic Rhizobium vitis Strain ARK-1.

ICPP2018, Boston, USA.

2018

Kawaguchi, A

Biological control for grapevine crown gall by nonpathogenic Rhizobium vitis strain ARK-1

93rd Cumberland-Shenandoah Fruit Workers Conference 2017, VA, USA

2017

(NOUTOSHI Yoshiteru)

(70332278) (15301)




