Mem. Institute of Advanced Technology, Kinki University No. 19:63 ~68 (2014) 63

EMEBARED 2D DOTIEBM DN T ) AT 7 —I D558k
oo !

2 B

ERREEICRI L A, 5208 U /2ME, KRsL-001, KRsL-003 35 & UF KRsL-004 i2 EH§ 53
YU Tr—Y (77—) FXBELODEELE, SBLIET7 -3 B, KRsL-001 ic&HR9 3
77— 17 . KRsL-003 i35 77—k | F¥H, KRsL-004 iCBRPT 277 — V13 84 ¥l
THolc, ThET77—VHEBRT 75— 7R3, BBKRTSHEREZLO, BXUTRHBREOD 2
o h, 77—V OERLHERETABTIACE > TERENS /' S— 7 ORBIERZE T AN
bEhhtiol,

F—T—R 1 R’y FUFT -V, FFEE

1.#% &

ERERRIE Ralstonia solanacearum © 13, T F ARHEMIC BREERED 2R T HEGREOREAEET
H5. FRREFE T BRHBRFRE, B WiE. TENRL ZOPEHMERED 5. BEmERV
RAEMBREOEHLRASNTVS 2, LM LERS, FREHORERREN., D OVWEMICIA 3
CERRETH Y AN EHRFEOMBEIEEN TV S,

EELIZ, BRLETEI D EMREZERT B DAV TV B EME AV TENRE O S
Al h, HELETEOE LA ZHSEMBEORRE U SEEHENABICOBTE S LR
LT3 @IS, REER). BWWRERTEEEA, MBeyra, WHEREMEG S TICAEE - E{L22pftE
LZOREBFRFOEEVLLNA TS Y 2 2ZRTE L, HEH O ABCESAEN M TCESC L
3. SNBIEDZVEENFREESENC LRICER LTV A LTFREhS, 0k, tHdickl
BTHOENBEMESRISERICH L TRAES ISR IRt TTIREALND, DL BEHEN
BB ER L TWAEREAEB X UEHRENEEL AN LS, B50RIASHEROAZ]
BEZBR O HERR L, BUISEMICEME B EOPREHRCLITENEETH S,

BE, HERBEEHRT2RELLTNAIFUAT 77— (77 —Y) HUDTEAINTLS 459,
HREMEZBEEL T2 7 7—VIic20WTR, FRAAEMEEZICHETL2E OB THRENEIN
TWVW3 P, BEODHESN—T0L 77— IRFE LIS RE O WARO I DV T 1990 448
MAHEBEELTHED., EHNFREGRESRY SHRENICERFE K-101#) ZBET5 77— (PK-101)
KOVTHEL TR Y, 5K PK-101 LRBEZREAL D7 7— P 0RE 2 EMRHICH T 3R
HHEDWTERELTWVSE P, FRLEX S Io, 1D SR ENBME ST BTIRTS B L b,
ZOXIEMBEICRRT H 77—V OHBER, SRLET 77—V OBFEWMKRRICHT 2RBEOFERIEE
THZLEZLND, TCTENETR., SHSEHMEEEAL TR 527 7 - Oh8 i &
FOHNRMSRONTOTHRET 3,

EE®RT 2014528280
L AR SR R ST - > 2 — T 642-0017 HIKILMITR AR 14-1



64 Memoirs of Institute of Advanced Technology, Kinki University No. 19 (2014)

2. MEBXRUTTE

IR & it 11

ANFSE % TRIE L TV 5 EAERAE KRsL-001, KRsL-003 35 & U KRsL-004 #kz 7 7 — 2 O T &
UTHHI LTz, CHGIEEMWSHER LI bSO 508, (RELENTHZD, miEaRRIc X
BIRED iR Z L TOZRW O TAWIE TR EMBME & Uiz, 77 —YOnBICER] Lz bk, T
KB KGRI Z T, (FYARE SN TO S5O THZRML., 2N 52 HkdH 5 W03 EEL
OEGAOLEEREG LI D2 L (NG,

ek R 2 /5ik

77— %Y %Rl KRsL-001, KRsL-003 %5 & U KRsL-004 OK5#&i 1% 7 F 5/ ULy S
A R ET CPG FBH D (10g T R, 1g A /H, 5g 7V a—R% 10 OFRRIKICTER L.
15g R TRETEE L Ule) ICBHBE L. 30°CTHERIT-> 72, Z0%. H—au=—Z2HE&H TR
L. CPG ARSI CIEELCY 77—V O D DETEEE L U,

77— D57k

KB 3 B I RIARLIR O S EYRES L Eh SR L 7o LR 45 REROTIC AT, 30COEMN:
T 16 W5 L7z KRsL-001, KRsL-003 5 & UF KRsL-004 O5#5Hi 10 mL & AT L7=%. 24 B
fil, 2Bl CHHERHEZ T/, ZTO®%, EOSHEL, LIEOBHZFEIR U, 55°C, 15 7RIDELRZTT
3 T ETRALTOSMEBIDOAELZTI TV, 77 —YEiie Uiz, RIC, KRsL-001, KRsL-003 XU
KRsL-004 D&% BEFEKERZH WL Y 7—URH 7 L— bk (1.5% CPG [&JE H5Hilc KRsL-001,
KRsL-003 % & U KRsL-004 O #H %55 0.8% CPG EEEHZ ElE L1z& @) Z{FRIL, #5hz 10~
20uL D7 7 —VIHEKEZDOTL— M TF (AR b)) L, |ET 16 HFEEELE, Z0O%, 77—
PORREEEROBHICK D E LTI — 7 OERERR Lz, Ric, 77— T L— b RidBK
ENITT— 67 7—VENHTZ1DICMBERWTT =2 Z2gH L, 77—k TORIVE
fio7ze TDO%, TTHZSM 3y 77— (0.IM NaCl, 7TmM MgSO4, 0.01% Gelatin, 50mM Tris HCI
pH7.5) MTHMETZC LICLD T 7—VRFRILRE Y, BFREREOT 7 —JHile Lz

3. BRBKIUER

HREEHIR &R 2 7 7 — 2 OO B L FF
THHCBE T2 7 7 —VHEBD TLRnE THRENS I LS, AR TIEE TR & &5 HEERT

K1. ARy bEICXOBRBEENRITIA Ty —V DT S—7ER
ffi/RE & LT KRsL-001, KRsL-003 53X T KRsL-004 O A% &Ik A
HOTERM U7 77— 7 L— b bl LB e 5 RS 2 1 E LT
#RIZ LR AR Y b Ulze RANG T Z—5%RY,



65

FECRAL, BEEEhTETHEORPERCEE, Jr—IREENTESCEE Lz, TOMY.
EHO7 7 —THRHET L= ETARYy bELEZTOENTERICKRELE S S— VRN RO LN
(1),

COTI—r7icid. O 7 7 —VWEET DL EALNLDT. SN TS5 BZERIL.,
SM /8w 77—l L7=1%, BER® 12 Leh > T, BEEKETHT S — I/ DBREN SRR LT,
ZOREHR, ZNENOEEREH VT L— FTZROET S— I BPERENZ T LB LR T,

Lo 7 7 — UM T L— R S ERIRITTO. BINE N TS — 7 M EAIGEIR L. BB
TT— 00K LT, B KRsL-001 Tid 17 fi%H. KRsL-003 Tl | fi¥iis LU KRsL-004
TR BAFHO T 7y —VEGMTHTENTE e, T, HBELIET7 7 —Y DT 53—, ABwINH
e, BLXUNHBREOEEFEELTEL, 77— OB EETEHICK S TERENETI9—7D
R ERLZ PSR- (M2).

B2z, 087 7 —I DTS5 —IIIRDER
(A) FEBRIBNHME TS —2  (B) ARV AHRG T 77—
T 7=V EIEEEEOGEIC X DERE BT KA ENENT T— V=R,

CNHOEEIT, EMHEE (K-101 ) BRESD SSEE N7 77—l BT & AWIZE & BLloks
HEMRLATWVWA D cehb, 77—Y0OMBICERNS S & FHENS,

4. &

AW TIE, L5 KRsL-001, KRsL-003 % & U KRsL-004 IZE&Hd 5 102 fEFIO 7 7 — P& 77
IBT LI Uiz, FHELIZZNENO T 7 — Y ORELZBFEMEIC K DIISHICT HT &, BA
ERIAO BRI EANO KR OMEHE FROMEE L THRETH 5,

5. BEXH

1. Yabuuchi, E., Kosako, Y..Yano, I, Hotta, H., Nishiuchi, Y. (1995) Transfer of two Burkholderia and an
Alcaligenes species to Ralstonia gen. nov.: proposal of Ralstonia pickettii (Ralston, Palleroni and
Doudoroff 1973) comb. Nov., Ralstonia solanacearum (Smith 1896) comb. Nov. and Ralstonia
eutropha (Davis 1969) comb. Nov. Microbiology and Immunology 39, 897-904.

2. WRADEAE. FEf— (2012) SWEE Ralstonia solanacearum BUEYIBEBFEAMH~=27 (12)
eAGET A 2 il

3. HEped. HEE— (2009) EHRWETE Ralstonia solanacearum O AOBUR LR H AR % EHSE
¥R 75, 297-306.



Memoirs of Institute of Advanced Technology, Kinki University No. 19 (2014)

. Fujiwara, A., Fujisawa, M., Hamasaki, R., Kawasaki, T., Fujie, M., Yamada, T. (2011} Biocontrol of
Ralstonia soelanacearum by treatment with lytic bacteriophages. Applied and Environmental
Microbiology 77, 4155-4162.

. Fujie, M., Takamoto, H., Kawasaki, T., Fujiwara, A., Yamada. T. (2010) Monitoring growth and
movement of Ralstonia solanacearum cells harboring plasmid pRSS12 derived from bacteriophage
®RSS1. Journal of Bioscience and Bioengineering 109, 153-158.

. Murugaiyan, S., Bae, J. Y., Wu, ], Lee, S. D, Um, H. Y., Choi, H. K., Chung, E., Lee, J. H, Lee, S. -W,
(2010) Characterization of filamentous bacteriophage PE226 infecting Ralstonia solanacearum
strains. Journal of Applied Microbiology 110, 296-303.

. ARRET, BRFE., BREESEE, KAEE (1994) k< EHREERERS O o8 S Nz EEs
N7 TFVAFT VO BAEMREESE 60, 531-534.

. Toyoda, H., Kakutani, K., Ikeda, S.. Goto, S., Tanaka, H., Ouchi, S. (1991) Characterization of
deoxyribonucleic acid of virulent bacteriophage and its infectivity to host bacteria, Pseudomonas
solanacearum. Journal of Phytopathology 131, 11-21.

. Kelman, A. (1954) The relationship of pathogenicity in Pseudomonas solanacearum to colony

appearance on a tetrazolium medium. Phytopathology 44, 693-695.



67

N

Isolation of bacteriophages from field soil for bacterial wilt disease control
Yoshihiro Takikawa !

This study isolated bacteriophages (phages) from field soil for use in the biological control of the
bacterial wilt disease pathogen Ralstonia solanacearum. Soil collected from the field was mixed with host
bacteria culture solution (KRsL-001, -003, and -004) to increase the numbers of infectious phages, and
incubated at room temperature for 24 h. The supernatant collected from the mixture was spotted on
phage-detection plates and incubated at room temperature for 16 h. Plaques that formed on the plates
were isolated as phages that could infect KRsL-001, -003, and -004. More than 100 phages were
obtained from the phage-detection plates. These phages were classified inte transparent or turbid plaque
types based on their plagque morphology.

Key words: bacteriophages, Ralstonia solanacearim

1. Plant Center, Institute of Advanced Technology. Kinki University, Wakayama 642-0017, Japan



68

Memoirs of Institute of Advanced Technology, Kinki University No. 19 (2014)




