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A PCR method that combines biological and enzymatic amplification of PCR targets was developed for the
detection of Pseudomonas syringae pv. actinidiae on kiwifruit leaves. A nested PCR was performed with prim-
ers designed from the coding sequence of the cf! gene, which is involved in production of the phytotoxin coro-
natine. The first and second primer sets efficiently amplified expected 665 and 310-bp fragments, respectively.
With two successive amplifications, as few as 20 CFU/m/ of P. syringae pv. actinidiae could be detected on
ethidium bromide-stained agarose gel. Leaf samples were collected from 4 kiwifruit trees showing yellow halo
spots on leaves and incubated in pepton-sucrose broth for 12 h at 16°C before PCR amplification. Positive
detection was obtained with one sample, which was proved as a diseased plant in the next spring.
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Fig. 1. Typical symptom of bacterial canker on a kiwifruit leaf.

Table 1. Primer sequences used for identification of Pseudomonas
syringae pv. actinidiae in PCR

Product
Size
665 bp Bereswillezal.

Primer Sequences (5'—3") Reference

cfl-1 GGCGCTCCCTCGCACTT
cfl-2 GGTATTGGCGGGGGTGC
cfi-3 TCCTACGGTACGACGGAGTC 310bp This study
cfl-4 ACGGGGGATATGGAATAAGC
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200 uM2] dNTP(Takara Co.)oll B ZH+E Yol 25w
7t HA et w742 Perkin ElmerAt®] GeneAmp
PCR system 24002 ARE-3l0] 94°Col|l ] 587} pre-denature
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Fig. 2. Nested PCR products of ¢ff gene in Pseudomonas syringae
pv. actinidiae WGD16 isolated from Korea. Amplification frag-
ments were detected with cfl-1 and cfl-2 primer set by which a
665 bp product was amplified (A), and with cfl-3 and cfl-4 primer
set by which a 310 bp was amplified (B). Lane M, size marker,
1 kb Plus DNA ladder (GIBCO BRL); lane 1-9, serial dilution of

WGD16 culture (10°, 107, 107, 107,107, 107, 10°%, 107, 107%).
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Fig. 3. Nested PCR products from lysed cells grown in culture of
diseased kiwifruit leaves. Amplification fragments were detected
with cfl-1 and cfl-2 primer set (A), and with cfl-3 and cfl-4 primer
set (B). Lane M, size marker, 100 bp ladder (Bioneer Co.); lane 1-
4, sample number 1-4; lane 5, positive control (P syringae pv.
actinidiae WGD16).
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