A TN=INNEIVIE (Pseudononas syringae pv. actinidiae (Psa)) \ZHRESNIIEN DS OPsaD R 7 E DR F B L OEREA CHRRE NN OB RIRHE 5

A TN —IDPNK IJRE (Pseudomonas syringae pv. actinidiae (Psa))
IR I NTTER D> D D Psa DR FED BRI L OEM RN TRILE W
e DIEGR AT

A BT

LTI 2014 LA, Pseudononas syringae pv. actinidiae biovard (Psa3) IZLAF T A 70— EH
OB ENIER L TV D, Psad I[ZIHR SN A JER S5 A[REER H 5728, AN LRI @t %6
LT bun, H3RERNS D Psa3 ORREHTIET [F0 A4 70— E 9H Psad RO BERXI R~ ==
TSR ENTODN, | 7T EICEiiZe AR CHEE LT PRIETHRINT 2720, K &5 530
WY, REMEIZIERMETHD, —J, BB OER: DNA 241 L, PCR IETHHT D HENREINTWHDEN, K
HIBRFUIH 52 TiEZe v, ABFFRITAER 22 HEEE DNA 24l L, BifR~==a 7 VZifis 77 4 ~—z 7z PCR
BT XD, Psa3 2% 3X10'cfu/g & FENDANLIHEAEHR N OBILNFTRETH o 7o, KIZ, BB FEZPLLE LTHY,
2016 FIZE R VR D 36 [#55 THEPE S N AER OIG YR 2 A L7okER, AIRRAERS ORERD GRS 723 ToD
B S Psad3 B Sz, F£7o, BAEBGICHEE L REABLGOBER ORI L7Z/Em D Psad B S
Too —, HERAEMK CAESNZEHRND Psad (TRH SR olz, O LD, AKX TIIEESIE 04
EREECH D Z LRI, BIMICHERT2EmIE R s, BRARMKX TOAMENRYLTELE 2 L,

[F—U—FK: XA 70—, HEYAEN, PCRIE, Pseudononas syringae pv. actinidiae biovar 3]

Detection Method of Pseudomonas syringae pv. actinidiae from Contaminated Pollen and Investigation into the Contamination
of Pollen from Male Kiwifruit Vine in Fukuoka Prefecture. KIKUHARA Kenji (Fukuoka Agriculture and Forestry Research
Center, Chikushino, Fukuoka 818-8549, Japan) Bull. Fukuoka Agric. For. Res. Cent. 5:5-10 (2019)

In the Fukuoka Prefecture, an outbreak of bacterial canker in kiwifruit, caused by Pseudomonas syringae pv. actinidiae biovar
3 (Psa3), has been occurring since 2014. Psa3-free pollen must be used for artificial pollination because pollen contaminated with
Psa3 may spread this disease. The existing method for Psa3 detection needs expensive and specialist equipment; thus, many
samples cannot be easily analyzed. In addition to this, it was reported that PCR analysis using DNA directly extracted from
pollen could detect Psa3, although the degree of sensitivity needed to detect Psa3 was unclear. In this study, Psa3 was detected
from artificially contaminated pollen, adjusted to 3x10*cfu/g, by PCR analysis using DNA directly extracted from pollen. We
investigated contamination of pollen in samples collected from male kiwifruit vines in 36 orchards in the Fukuoka Prefecture in
2016. Psa3 was detected in pollen collected from diseased orchards, as well as in pollen collected from non-diseased orchards in
areas where the disease occurred. Unsurprisingly, Psa3 was not detected in pollen collected from orchards in areas where the
disease did not occur. The results demonstrated that Psa3-free pollen should be produced in areas where the disease does not
occur.

[Key word: contaminated pollen, detection by PCR, kiwifruit, Pseudononas syringae pv. actinidiae biovar 3]

#w = [RIRF A @ e e, PR, Tl L B, Rkl UR, el DS,
= KB THER SN (BHED 2015), F0%, iR

XA TN=IPNEIRIE, FUA 70—k
I JRE Pseudomonas syringae pv. actinideae (LL'F,
Psa) IZL-> THIEE I INAMETEDOHETH S, Psa
X% v A4 7 v — > ( Actinidia chinensis, A.
deliciosa) DIECILEITHOEEZTZR L, HhY &R
SHDH, 6T, K, BRICRBEOBKREHZ5 X2
L, WS, BEMEsw 5, AR CREL, EY
720 DR E ZATHRAENZ O (410 1993), Psa 1%
BRMEIWCE &, HARTEREMICH L S 7z biovarl
(Takikawa et al. 1989) DIz 4 FEFHD biovar H3EN
LTV (EBES 2014, 2016), ZDHTE biovard
(LLF, Psa3) (dalf, HACHITZIIEEIL, 14
V7, FU, =a—U—F K, WE, @ESEEAE
B CHER I T 5 (Cunty et al. 2015, EIRKFEAR
2016a),

2014 4 4 AIZERF T Psa3 WHARTHID THRALSI N

THEHARBORENIEKL, BELHENREL TN
(HEF S 2016, 2017), F A 77—V (FMEHERM T,

T ERXOCREER LR T D720, NTHEHD—K
BIZAT DO TV D, TSR S A8 B R D
o722 L 2010 D=2 —V— T REN L
AENTWD (EMKES 2018a), EWNOR ALK D
—oOL LT, W BEA SN Psad (GRS =1k
¥ (GBYAER) OFREMNTB SN (EWRKES
2015, &5 2015, KA D 2018), F7-, #ERERBRIC
K OIBGAER DN L D IR DIRGIRIC /20 5 5 Z L3
HEI N TWD (Stefani * Giovanardi 2011, Tontou et
al. 2014, &5 2015), Psa3 DIFEY A 7 fiEHT OFE
B, T EOBGRIERE LT 572D, @b
(Psa3 IZ{ERINTWRWER) I[CX 2 H R0 E T
B2 (EMAKESR 2016a), BifE, WAMTEOMRAEZ
I LB REA ST DA (EARKES 2016b),
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HAMHTE G WL DB IEAE L TEBY, @Ol
DR S AL D IRFEILIR N, Z D7, AREJPEH CTIIfE
WAEFENHEE SN TWD D, KIROFEEMITINNE D
WADIEAE L, HERDZ  TIARIFA IR RER ST
by =a—U—F RIZBWT, RWELEBEICH D HE
A DI S VI A OTE GRS A S, 57
TR, RIS DERBES NGRS L Psa3 28
M S 4v7e (MPT 2011), AR THRERICHEAEBS O
RIS = FER 03 Psa TIEG SN TV D EHEE S D08,
AAENOFREFFOWREN 2, HRARLELTND,
TS, BEAOXT AT A— THH ) T RHEER
e (BUF, THY vl W) & ERcRA ko4
FEF NI L 7= T8 DI5 JeiRin 2 1A Lo, ATl
AIR DR DT, FEBHAD & DR 2 S L T
T (RIS 2016), fEROFRAEITER L TV eo
72o BB D Psa3 OMEFIEE T4 70— in
WE 99F Psad BROMRI R~ =27 v (LT, Bk
~==2 7 V)| (BMOKEES 2018b) IZH#l S AL TV D73,
L 7T @A 7 AR EERE 2 A TR RREIE D
DAEFE L THD PCRIETHRIEZEZ LT LR bWz,
KEREIZIIRNETHD, —FH, AidO=a—Y—F
v RoFfH# (MPI 2011) < Gallelli et al. (2011) 1%
i@ DNA fliH 2 > N CYHLAER > 542 DNA ZfhiH L,
PCR ETHE LT, L, BHBRIZIZERLTE DS
T, BRI X 2 08 CIHEYIREN 1X10'~
1X10%fu/g EHEE 7= BIREYAERY (MPT 2011) %
EOREREFENHTH D, AUFFETIHIEL»HE
PEflH L7z DNA 28578 - 9% PCR FiEOM IR % st
L, {BYAER/ 5D Psad G M FiEEMET LT-, &
5T, BB ESNEFEEZTLIC, AFOREREDR A
ZHIHE LG DR S e OB R A HE L, 1
AN 5 MR L O OB T DA OFRANR
L& AER OVEGLRIL O B 2 fifthT L 7=,

MHEHBIUAHE
HEB1 {EMH S0 Psal B AEDBRE
RHIBR A RET 5 7-DI21%, HYEEER 57t
MIMMETH D, AR HERILL 72168 TIXyG YL E
DR, AN TENCIEYRIE 2 R LT,
1) FRIEBOER
BYAEB OMERLZIE 2016 EIC =2 — P —F > RS

ANENT=ZF T A 70— OB LY 2016 4124 ] IR
DRI ML CERI S Tt 210 &2 V-, @R T
2014 HEIZAEE S 707 Psald kK MAFF212111 ZRiEq#E L
Toth, ERERKEM (=v A4, HHE) T 1 HAHE
e, EMKREBEILL, PWEAKT 1X10*°, 1x10,
I1X10°cfu/mL I[ZFRHE L=, 7eds, AL 72 HA BEBiK
WIRFEREHICBAT L, 2 BRI =—8a 3L
THIERE 2R Lz, 168 0.03 g% 1.5 mL DF = —
TN, SIS OME B 2 10uL Nz, 3X10%
3X 10, 3X10%fu/g MY OB 2 ER L7, 1 A
OB 2 SEMER L, EBE 2 [#k R L7,

2) DNA i

B S (2016) OJ5E & RIERIZ, DNA OfHIIEBIE ©
— X% v 7= MagExtractor-Plant genome— (TOYOBO,
Kb AL, FIRITFGO~=aT7 V-T2, 72
B, EBIIHRTH D20, WIKEDHEE AT oS
ZEWE LT,

3) PCR RIiED&H

PCR S b 121X AmpliTag Gold 360 Master Mix
(applied biosystems, 74 AX—)Z&{EH L7, IRfFD
SHEA B E ARG A 20ul ISR L-, A TiE YL
Wk HHH L7z DNA B XY 1X10°, 1X10%,
I1X10°cfu/mL (ZFH%E U 7o AR BB IR E 240 Lul &85
e LUTHW:, B~ =a 7 LZB#EInTns 7S5
A <—=% > b, PSA F1/PSA R2 (Rees—George et al.
2010) (LT, ==Y LTI (4 ~—, &FH 1 %),
PO (hopA) -F1/P3 (hopA) -R2 (J&7K & 2015) (LL'F, hopA
TIA4~—, H 1K) BI O hopZ5-F2/hopZ5-R2 (M
5 2015) (BLF, hopZ I A~—, H 1 £) =HW\,
2= RX—P )T T A ~—% hopA 7T A4 ~—ZH 7=
PCR :41%, 95°C 54y, (95°C30 %, 64°C30 F, 72°C30
) Z 40 mE#RVIRL, 72°C 54y& Lz, hopZ 7oA =
— % JAV /= PCR 41, 95°C 54y, (95°C30 #, 60°C30
b, 72°C60 %)) % 40 [F#V KL, 72°C 540 & L,
5 DNA 7 F % 2% D7 H b — A F LESKE CHER LT,

HE2 BRMTERINI-TENICH TS Psad DFLK
B

APREIL TH O v s & o L TE- SN,

1) fEHOUEEBRMEAE

2016 (BN IR A THOAPES 36 ADERELL 7= 36 K

ROAE % 2017 4 2 AWCIEL, RERICHW=, Zh

F1R FRRTHEALLETS A v—&5)

TIA <%

77 A ~—hldl (5—3)

A X (bp) H g

2= N—YP T T A~ —

PsaF1 TTTTGCTTTGCACACCCGATTTT 530 Rees-George ef al.
PsaR2 CACGCACCCTTCAATCAGGATG (2010)
hopA 77 A ~—

PO(hopA)-F1 GCAGAGGCGATGCAAAACCCG 186 KB
P3(hopA)-R2 ACGCGACAACTACCTTGAAAAACG (2015)
hopZ 77 A ~—

hopZ5-F2 CAGGAATTCATGACTTCTCA 630 HHS
hopZ5-R2 TAGTCTCGAAGATTCAATGG (2015)




XA TN=Y I IIRE (Peudomonas syringae pv. actinidize (Psa)) \ZHRSNIAENID OPsaDRITFEOR%E L OB BN TRR S W AER O H Rk n#E 7

536 MRIED D B 16 mikDHRELZ )L « THRT R —X
(ma2—=V—=F 2 F) ICEE Lz, B TRT M) —
AT, e —X%HWTDNA 2L, V7 aAa
LA PCRETHIE LT, 1 7= 10cfu 254 H IR
RChHb, 708, PCR 774 2—TAFXRIN TV,
OO 20 MIKRELLFOFETHRE L, 1| o7 b
729 0.03g % 1. 5ml OF = — 72 AN, BN HVET,
DNA ZH4HH L, PCR {E&FEhE L1z, 77 A ~—IItkikd
FER LV, ANTI5TERF X O SRR 0> H R IR
RaezZBE L, 2="—P LT T (A ~—L hoph T4~
— &AWz, 2= RPN T T A —RNIRED T v IR
BefR i (Pseudomonas syringae pv. theae) \ZJid 5
(Rees—George et al. 2010) X 912, PCR FiEIZIL{4
BEPER s DfERRYEZ L S 728, RO TFIA4~—F v k
PHW, W74~ —ty NOMGREREN—FH LI L X
WS Lz, 1 MilAd 720 2 RIEFEH L7z, Psa3 2
BALZZAER TH-TH, 1B Psad MFELE L7205y
ZHIH T D ATREMEN S D2, BBPEDS 1 RIE TR
SNYh, TOBRIEERGMEE LT,

2) BRENEHRORERE

T OIERN B 5 B L OO RBIESO N L D
TS ARDL & TER D15 GetR I o BB NE 2 S 9~ 5 720,
RN & 2 BE L O ORI I 1 D A9H DR A
DHEMEIZHOWT, 2016 (EFEDEFERK THRITAER ~D
&IV AEL M Lz, 518, HERNH DGO
X & RFHAL B kn®F2EE) T 5 MiKIZhi), #HiR &
DOAIFFAFERE 2016 FFOFEEFE (EMHOKIES,
2018b) FEENGED Lz, IO DIEFERE RIS,
AR & AFFIREMBOBMRIZIG LT, HYY 27 % 4
BRI L B 1 X), 77205, HERDSHEEISAEH
Kichd%Haxa ) A7 0, KFBEMX T, HEROH S
W RBH R D D6 %E U A7 3, HERBH D EHIC
TR IR G I RIF R b 25552 ) 27 2,
HERD & 5 W & 2 OB CRIGH DN e WiGE % Y
A7 1 kUi, 7ok, FEMAEFRENSMEZ 35

U A7 GHI O B4

HEAR T3
RS
b5

AVAY-4

[Ux&o] [Ux&s]

(v=r1)

F1H HANHIEZOYRIFEEOIO—Fvr—+

e, WRIEEBB IO JA BEREEN D OZWHK
FEA JCIZFEfE STV D,

S

HE 1 Psad BHEAZEOBEE

A BRI 2 BRI U TR Ll R, =" —H
T4 ~—B LW hopA I A4 ~—I% 1X10%fu/m. (1
YT Hi= 0 lefu) £ T, hopZ 7 A ~—Ii%
10%cfu/mL (1 > 7 NH720 10cfu) FTHRE SN
(3 2 X)), ANTI5%4E0 0 Bl L7z DNA 285802 L
THRH LR, 2= =% L7 T 1 ~— L 3X10°
cfu/g (1 o7 Hi=v 10cfu) £ THiH S, hopA
TI7A<w—BEW hopZ 77 A ~—iF 3X10%cfu/g ( 1
Yo FH= 0 100cfu) £ TR ST, #BrE 2 [
FEhE L7, WO H bR RIZE T, HEE

a) L= N—H T T (< —
ANLIGGAEy A R i
M 1 2 3 H 5

500 bp
300 bp

b) hopA7' 7 A ~—

M 1 2
500 bp

200 bp

¢) hopZ7' 7 A ~—
M 1 2
700 bp

500 bp

B2l BET 4 I—EMALPRIEICEL HIEIE
EVOERKHEG

a) =/ X—Y L7 T {~— (Rees—George et al.

2010) ; b)hopA 77 A ~— (E/K® 2015) ; COhopZ 7
T4 ~— (#EHB 2015)

M: 100bp 7 & —~—01—, 1~3: NLiEYAER,
1:3X10'cfu/g, 2: 3X10cfu/g, 3: 3X10°cfu/g,
H: bR, 4~6 @ MBERERK, 4: 1X 10 cfu/mL,
5:1x10cfu/ml, 6:1X10°cfu/mL, W: JEEK
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5 Psad SNz, —J, D HIKX 6 iR (95, K
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HEIE (3 Biik/16 BiiR) Lo Kk&Ehor=, £/, V
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3X10'cfu/g) 1& HARFEIF I 2 & B & AU 7275 e 6k
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