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ABSTRACT

Rapid and accurate detection methods for Colletotrichum coccodes, an anthracnose pathogen of
pepper and tomato, were developed using PCR. A specific primer set, coccoTef-F/coccoTef-R,
which was constructed by analyzing fef-/ @ genes from 13 species and 22 strains of Colletotrichum,
could specifically detect C. coccodes at a level of 10 ng by conventional PCR method and at 10
pg by real-time PCR. The PCR-based methods were also capable of detecting C. coccodes in
pepper and tomato seeds artificially infected with the pathogen. The developed PCR methods
can be applied for rapid and accurate inspection of C. coccodes in the seeds intended for export
or import.
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C. coccodes 2955 FESFSI Colletotrichum?ol £5F= 13%F 227l 75} EntES) 113
of| BAH 0 2 S| £k Alternaria sp., Aspergillus sp., Cladosporium sp., Fusarium
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agar (PDA) Hl|Z]o]A4 25°C, 10~12 47t vl oFs}SiTt.

Table 1. Colletotrichum strains used in this study

Fungal strains Culture collection no. Host plant
Colletotrichum orbiculare KACC 40808 Sweet melon
Colletotrichum orbiculare KACC 40903 Watermelon
Colletotrichum coccodes KACC 40227 Egg plant
Colletotrichum coccodes KACC 40802 Tomato
Colletotrichum circinans CBS 125331 Angelica
Colletotrichum circinans CBS 221.81 Onion
Colletotrichum acutatum KACC 40805 Tomato
Colletotrichum acutatum KACC43124 Red pepper
Colletotrichum acutatum KACC 44886 Red pepper
Colletotrichum acutatum KACC 44887 Grape
Colletotrichum boninense KACC 40893 Cactus
Colletotrichum capsici KACC 46159 Lima Bean
Colletotrichum caudatum KACC 41028 Grass
Colletotrichum dematium KACC 40013 Red pepper
Colletotrichum gloeosporioides KACC 40003 Red pepper
Colletotrichum gloeosporioides KACC 40448 Apple
Colletotrichum gloeosporioides KACC 40690 Red pepper
Colletotrichum gloeosporioides KACC 40892 Cactus
Colletotrichum higginsianum KACC 40807 Chinese cabbage
Colletotrichum liliacearum KACC 40981 Lily
Colletotrichum lindemuthianum KACC 42433 Japan clover
Colletotrichum musae KACC 40947 Banana

KACC, Korean Agricultural Culture Collection; CBS, Centraalbureau voor Schimmelcultures.
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Fig. 1. Specificity test of the primer coccoTef-F/coccoTef-R against diverse fungal DNAs. Lane M, 1 kb DNA ladder; Lane 1,
Colletotrichum coccodes KACC 40227; Lane 2, C. coccodes KACC 40802; Lane 3, C. orbiculare KACC 40808; Lane 4, C.
orbiculare KACC 40903; Lane 5, C. circinans CBS 125331; Lane 6, C. circinans CBS 221.81; Lane 7~22, Other Colletotrichum
spp. as listed in Table 1; Lane 23, DNA mixture of C. coccodes KACC 40802 and common six kinds of molds (4lternaria sp.,
Aspergillus sp., Cladosporium sp., Fusarium sp., Penicillium sp., Trichoderma sp.); Lane 24, DNA mixture of common six kinds of
molds.
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Fig. 2. Conventional PCR amplification of different amounts of Colletotrichum coccodes DNA with the primer coccoTef-F/
coccoTef-R. Lane M, 1 kb ladder marker; Lane 1, 10 ng; Lane 2, 1 ng; Lane 3, 100 pg; Lane 4, 10 pg; Lane 5, 1 pg; Lane 6, 100 fg;

Lane 7, 10 fg; Lane 8, 1 fg.
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Fig. 3. Real-time PCR amplification of Colletotrichum coccodes DNA with the primer coccoTef-F/coccoTef-R. A, Amplification
plot; B, Melting peak analysis; C, Standard curve; Sample 1, 10 ng; Sample 2, 1 ng; Sample 3, 100 pg; Sample 4, 10 pg.
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Fig. 4. Detection of Colletotrichum coccodes by conventional PCR in DNA from infected seeds using the primer set
coccoTef-F/coccoTef-R. Lane M, 1 kb ladder marker; Lane 1, Infected tomato seed; Lane 2, Infected red pepper seed; Lane 3,
Uninfected tomato seed; Lane 4, Uninfected red pepper seed.
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Fig. 5. Detection of Colletotrichum coccodes by real-time PCR in DNA from infected tomato seeds using the primer set
coccoTef-F/coccoTef-R. A, Amplification plot; B, Melting peak analysis.
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