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The bacterial speck of tomato caused by Pseudomonas syringae pv. tomato leads to serious economic losses
especially on fruits of susceptible genotype. Thus, Pseudomonas syringae pv. tomato is a plant quarantine
bacterium in many countries including Korea. In this study, we developed specific PCR assays for detection of
the bacterium from tomato seeds. A specific primer set is designed from the /rpZ gene for specific detection of
Pseudomonas syringae pv. tomato. A 501 bp PCR product corresponding to hrpZ gene was amplified only
form Pseudomonas syringae pv. tomato strains, but no PCR product was amplified from other tomato
bacterial pathogens, such as Pseudomonas syringae pv. glycinea, P. syringae pv. maculicola, P. syringae pv.
atropurpurea, P. syringae pv. morsprunorum, and from other P. syringae pathovar strains. The nested-PCR
primer set corresponding to an internal fragment of the 501 bp sequence (/2rpZ) gine was used to specific
detection of Pseudomonas syringae pv. tomato in tomato seed. A 119 bp PCR product using nested PCR
primer was highly specific and sensitive to detect low level of Pseudomonas syrigae pv. tomato in tomato seeds.
We believe that the PCR assays developed in this study is very useful to detect Pseudomonas syringae pv.
tomato from the tomato seeds.
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Pseudomonas syringae pv. tomato(Psty= SAF WG4 W AFRE T QLo A AFE F9 WHELS BEx 2
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H Alg542] coronatine A FHA ol THHE FHARRI off &
71 gl Azgt ZetolME o]&-3F PCR el 7%
coronatine> Pst®- R+ o}U 2} Pseudomonas syringae pv.
glycinea, P. syringae pv. maculicola, P. syringae pv.
atropurpurea, P syringae pv. morsprunorum 3 73o] &
g HE dovle= tE HAHAE Hdste 540
B2 Psiits 5olH o R HEshe WHOEE AsHA
thH(Palmer2} Bender, 1993). Manceau} Horvais(1997)°]
ofsf N Psre] 168-23S rDNA FJoA] TizlQlgh =
glo]E o]-&-3k= PCRYM ] 7% Psre] 16S-238 rDNA
Pl thE P syringae dTEZ A Ao|7t YA &
7] el Pst AETS gt HOo R ARSET|= ofF
. B AdFo = AMZ$ PCR ZElo|HE o] &35l 7]
T8 R o W23, Solio] ow, RIE A&
WH S Jfastaal ST PCR ZEFo|H = Pst hip
pathogenicity island®] WH-olX mpZ FAAF F-ES o]&
ato] Tzl aklem, PCRO A& WIHEE %017] 9
3] 1% PCR 2FE2] W oA nested PCR ZzZ}o]H
= Jgsiit 3 AEHS dester] Qe ErtE
T4 FEE2 43 PCRO| AH&sisiTt

PCR Zglo|n]e] JolA g qIZte. 2 <o ARE-gH
TFE Table 13} o, 747} S=gdn| 22l et
(Korean Agricultural Culture Collection, Korea), +=+m] A}
E A AlE}(Korean Collection for Type Cultures, Korea),

Table 1. Bacterial strains used in this study

1l 7] o] BCCM-LMG(Belgian Co-ordinated Collections of
Micro-organisms, Belgium)ol|A] #<F 23kt), ol dF=
SEUgn A SAaPd FHEFE AFEEAT 2
ATA Pste] AES Sl3l /e Zeke]w = NCBI
A BIE Pst DC300052] hrp pathogenicity island
(AF232004.3)2] 9714 UjFellA] 1113 bp 2719 hrpZ +
2L H-5 blasts F3l Sl ¥ Primer3 Z213-& 0]
g3l SE4H20] 501 bp 2715 7HAE Pst-JH-F(5-RGY
TRA TYY RYG RAA AGY TC-3")¢} Pst-JH-R(5'-CRT
CGR YYT CGR GRT TTC YY-3) 1* PCR Zglo|HE A
W19tk PCRAE S UAEE £0]7] §l8)A] 19 PCRY
3 AHES] Yo d7IAE2FE Pst-JH-F-ne(5'-RCA
AGR CCC RGY YCC CYA CY-3")¢} Pst-JH-R-ne(5-TTG
RYY AAY GRC RYC RAR AG-3"¢] nested PCR-& &}
o|HE YAIIEIAITE PCR ZtolHE2] EolAS <l
a17] 91814 Cho 5(2011)°] ol oJaix] Psts 67H
9} Pseudomonas spp., 12|32 F2 A EAFHIATES
DNAS$} Z2lolv Pst-JH-F/RE ©]&3to] PCRS 433}
ATh PCR A8 A3}, 2 Pst dFENA T 501 bp 7]
ol et FEEE AL ERIEAL, b2 #TEMAM=
o DNAMEL HEFA ZATHFig. 1A). TA 22
TEZ ZEE] e Psre] 7% W PCR HEWH O
2 AE0] B7Fsa] Wi RAEE Fol7] fsiA 1t
PCR F¥4H=9] Wi G olA nested PCR Z2to] =<l

Bacterial strains® Source® Bacterial strains Source
P, syringae pv. tomato CNUPBL 1556 P, saceharophila KCTC2350
P, syringae pv. tomato CNUPBL 1561 P. maltrophilia KCTC2437
P, syringae pv. tomato CNUPBL 1562 P, reactans ATCC14340
P, syringae pv. tomato LMG5509 P, taetrolens KCTC1064
P, syringae pv. tomato LMG5093 P, acidovorans KCTC1638
P, syringae pv. tomato CNUPBL263 P, putida KCTC1639
P, syringae pv. tabaci CNUPBL1559 P arvilla KCTC1643
P, syringae pv. pisi LMGS5679 P, fluorescens KCTC1751
P, syringae pv. syringae CNUPBLO0023 R. solanacearum KACC10697
P, syringae pv. hibisci CNUPBL0024 X campestris pv. vesicatoria KACCI1153
P, syringae pv. morsprunum CNUPBLO0025 X. campestris pv. campestris CNUPBL0260
P, syringae pv. actinidiae CNUPBLO0026 X campestris pv. glycines LMG8026
P, syringae pv. lachrymans CNUPBL1557 X oryzae pv. oryzae KACC10331
P, savastanoi pv. phaseolicola LMG2245 Pe. carotovora subsp. carotovora KACC10342
P, savastanoi pv. glycinea LMGS5144 Rhodocucus. fascians LMG3601

* P: Psuedomonas, R: Ralstonia, X: Xanthomonas, Pe: Pectobacterium

® LMG: Belgian Co-ordinated Collections of Micro-organisms, KACC: Korean Agricultural Culture Collection, KCTC, Korean Collection for
Type Cultures: CNUPBL, Chungbuk National University Plant Bacteriology Lab.
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Fig. 1. PCRs were carried out with primers Pst-JH-F, Pst-JH-R and 10 ng of bacterial DNAs (A). Nested-PCRs were carried out with
primers Pst-JH-F-ne, Pst-JH-R-ne and 1 pl of 10 times dilution of 1st PCR products (B). Lane 1: P. syringae pv. tomato DC3000, 2: P
syringae pv. tomato AV 1, 3: P. syringae pv. tomato Y1, 4: P. syringae pv. tomato LMG5509, 5: P. syringae pv. tomato LMG5093, 6: P
syringae pv. tomato CBNUPBL 263, 7: P. syringae pv. tabaci, 8: P. syringae pv. pisi, 9: P. syringae pv. syringae, 10: P. syringae pv.
hibisci, 11: P. syringae pv. maculicola, 12: P. syringae pv. actinidiae, 13: P. syringae pv. lachrymans, 14: P. savastanoi pv. phaseolicola,
15: P. savastanoi pv. glycinea, 16: P. saceharophila, 17: P. maltrophilia, 18: P. reactans, 19: P. taetrolens, 20: P. acidovorans, 21: P,
putida, 22: P. arvilla, 23: P. fluorescens, 24: R. solanacearum, 25: X. campestris pv. vesicatoria, 26: X. campestris pv. campestris, 27: X.
campestris pv. glycines, 28: X. oryzae pv. oryzae, 29: P. carotovora subsp. carotovora, 30: Rhodocucus fascians.
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10004 81415521 0.01 ngdllA 501 bp Z712] 5|4 DNA
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Fig. 2. Detection sensitivity of PCRs and nested PCRs for P. syringae pv. tomato LMG 5509 PCRs were carried out with primers, Pst-
JH-F and Pst-JH-R (A) Lane 1: 1 pl of DNA (10 ng), Lane 2-7: 10-fold serial dilution (2-7) (A). Nested-PCRs were carried out Pst-JH-

F-ne and Pst-JH-R-ne (B).

Table 2. Detection of Pseudomonas syringae pv. tomato in the artificially inoculated tomato seed by semi-selective medium, ELISA and

PCR assays
Bacterial concentration (CFU/ml) of inoculum®
ASSaya 8 7 6 5 4 3 2
10 10 10 10 10 10 10 10
KBC® + + + + + - - -
DAS-ELISA + + + + + + - -
1" PCR + + + + + + - -
Nested PCR + + + + + + + +

“ Positive reaction (+), Negative reaction (-).

® The 20 ml of bacterial suspension containing each concentration was used to contaminate 1 g of tomato seeds artificially.

¢ KBC: King’s medium B cephalexin.

Hedgo] TYEE v §- Fod ko z ol IE 2
astalr] feiM e TAERE w2 A Es Wddo
A& e o]l Z Q3 tHCho 5, 2011; Kritzman,
WHUW A}%HL Pst A% Jtﬂ = HRA g 9]

Ll

1o

°l

= r:‘r(schaad 5, 2001). ELISA
o] B TANA HES & w wAEgol o AR
‘gukgo] dojupal, HERAETL Yol Fatel x| Pse]
£ 7 JtH(Cuppels &, 2006).
2 AFolA Psre] SolH HAES fl@l Pstel hp
pathogenicity island @ollA Zeto]HE A 2Fste] PCR
o AF&E At Pste] hrp island H & —E— syringae <
T3 TEE F Ue 5ol d7] AEs 7HA AT
(Zaccardelli &, 2005). =3+ p-FAAES 01%6& PCR7A
EWYH-S P syringae pv. papulans, X. campestris pv.
B2 ARSI A& A A&
S 98 wo] AFEE L A tHKerkoud &, 2002; Leite 5,
1994).
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HEBerewill 5, 1994; Cuppelse} Anisworth, 1995;
Cuppels, 2006; Leite 5, 1994; Manceau$} Horvais, 1997;
Zaccardelli 5, 2005)° B3] DNAS] =2 AH|EE A
& AoFd = 913, DNAS 24 Foll oJal dojd =
Ae AAFIRES HAE 7 e FHE 7HET
whEba 2 AollA JEE PCREH S ERtE TAEF
H w23 HgeA Psrg AEsted AHE 7 A A
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pv. tomato= =g HIES B vehllA AE A
& Ao ® A skl A EA T 2 AolA 9
= EvlE ZARRE PCRE ¢|&3te P AET
Ho]'tm'dj*a‘ H
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ASIF T} Posyringae pv. tomato2] hrpZ



380 248 - Qs - ol8]

AN A EolH ]l ZetolwE shdelSiTh e =
ko= P syringae pv. tomato|AT 501 bp 27]2] &
°]# DNAE S%st ™, P syringae pv. glycinea, P
syringae pv. maculicola, P. syringae pv. atropurpurea, P,
syringae pv. morsprunorum®t 7H-2 ThE EntE AldH €
T3 P syringae pathovar +TE <= SEHFHA] &yt
Nested PCR Zz}o|HE o8-8t PCRAKE 22 P syringae
pv. fomato| ARt 119 bp =L7]¢] 5°]% DNA7} S55 %]
3, BEulE FA A P syringae pv. tomatos 7 &3
s AEATh & A= AT AREE A A=
Psto] AEWHY] UAEE vws HEx] HyE B A
ToA dE PCREHES BEvlE FAoA Psrs A
Zote v &3 WEeE Azt
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