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Development of Species-Specific Primers for Plasmodiophora
brassicae, Clubroot Pathogen of Kimchi Cabbage
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Clubroot caused by the obligate biotrophic protist Plasmodiophora brassicae Woronin is one of the most dam-
aging diseases of Brassicaceae family. In this study, we developed species-specific primer sets for rapid and
accurate detection of P. brassicae. The primer sets developed amplified a specific fragment only from P. bras-
sicae DNA while they did not amplify a band from 10 other soilborne pathogens or from Kimchi cabbage. In
sensitivity test, the species-specific primer set ITS1-1/ITS1-2 could work for approximately 10 spores/ml
of genomic DNA showing more sensitivity and accuracy than previous methods. With quantitative real-time
PCR test, the primer set detected less spores of P. brassicae than before, confirming that the species-specific

. primer set could be useful for rapid and accurate detection of P. brassicae.
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Fig. 1. Diagram of the ribosomal DNA repeat of Plasmodiophora brassicae showing the approximate locations of primers.

Table 1. List of primer sets used in this study

Primer set Primer Nucleotide sequence (5’-3") Product size

Primer 1 set ITS1-1 CTA GCG CTG CATCCCATATC 129 bp
ITS1-2 TGT TTC GGC TAG GAT GGT TC

Primer 2 set ITS2-1 CGG CATAGCTTGAACGAAG 167 bp
ITS2-2 GTG TGT GTCGATCTGCGATT

Primer 3 set PLF TCCTCCGCTTATTGATATGCTT 548 bp

PLR GAA CCT GCG GAAGGATCA
Primer 4 set PqF GCAAGA CAATGA GCTTTG CTG 131 bp

PgR TGT GTG TGT CGATCT GCG ATT
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Fig. 2. Specificity of primer set [TS1-1/ITS1-2 for Plasmodiophora
brassicae using conventional PCR. M: 100 bp marker, lane 1: negative
control (not containing DNA), lane 2: P. brassicae DNA, lanes 3—12
(other soilborne fungi): Alternaria sojae (3), Fusarium oxysporum (4),
Didymella bryoniae (5), Phytophthora infestans, (6), Pythium ultimum
(7), Colletotrichum acutatum (8), Botrytis cinerea (9), Cylindrocarpon
destructans (10), Rhizoctonia solani (11), Verticillium dahliae (12), lane
13: Kimchi cabbage DNA.
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Fig. 3. PCR sensitivity of primer set [TS1-1/ITS1-2 for Plasmodiophora

brassicae DNAs with different concentration. M: 100 bp marker, lanes
1-7: serially diluted spores (from 10° spores/ml), N.C: negative control
(not containing DNA).

Amplification
108 T
w@.ﬁ
;102_ 5 / / 1
§ §
i
(@) / / /‘/ /
10t + ; ; t
0 10 20 30 40
Cycles
Standard Curve
3 ’ ’ ’ :
30\"\ .................. FETTTTTPPIP PP TP TP

N
o

N
o

N
N

Threshold Cycle
b

N
o

(b) .................. .................. ............. \@
1

5

2 3
Log Starting Quantity

O Standard X Unknown
——  SYBR:E=97.8% R"2=0.993 Slope=-3.377

Fig. 4. Sensitivity of primer set ITS1-1/ITS1-2 for Plasmodiophora
brassicae on quantitative real-time PCR using SYBR Green. A Real-time
amplification curves of different concentrations of DNAs (a) and
standard curves (b), numbers 1-5: 10 ' spores/ml (1), 1 spore/ml (2),10
spores/ml (3), 10° spores/ml (4), 10° spores/ml (5).
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