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A PCR Method to Distinquish Matsumuraeses phaseoli from M. falcana
Based on the Difference of Nucleotide Sequence in the Mitochondrial

Cytochrome c Oxidase Subunit |
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ABSTRACT: The two closely related major leguminous crop pests in Korea, Matsumuraeses phaseoli and M. falcana (Lepidoptera:
Tortricidae) have very similar morphological characters, which occasionally give rise to a failure in distinguishing between the two. In
this study, we report an easy PCR-SSP method to distinguish between them, with a sequence specific primer set (P-SF2, F-SF3, and
C-SR3) based on single nucleotide mismatch in 3’ terminal base of a primer, which is found in the mitochondrial cytochrome c oxidase
subunit I DNA (mtCOI). Through application of this method, each species may be clearly identified in terms of its PCR band size and
pattern, only one band (245 bp) for M. falcana and one (409 bp) or two bands (409 bp & 245 bp) for M. phaseoli.
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Table 1. PCR primer sets used to amplify mtCOI region of M. falcana and M. phaseoli

Primer Primer P o Annealing Length of
D* -
set name Sequence (5 -3) temp. PCR product
: C1-J-1751 F GGATCACCTGATATAGCATTCCC 48C 506 b
C1-N-2191 R CCCGGTAAAATTAAAATATAAACTTC P
P-SF2 F AAATAATATAAGATTTTGAC
2 F-SF3 F TAGCTGGAATTTCATCTATC 462C M. faleana: 245 bp
M. phaseoli: 409 bp
C-SR3 R GATGTTGATAAAGAATAGGG

* D (Direction of transcription), F (forward primer), R (reverse primer)

et al., 2009).
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DNA Extraction Kit (For Cell/Tissue) (iNtRON Biotechnology,
Inc) o} -50] Az Ake] Wie] ufet 51| A% DNAS
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Fig. 1. Alignment of mtCOI DNA sequence (439 bp) of seven different lepidopteran species (five from Tortricidae and two from Noctuidae)
and deduced amino acid sequence for M. falcanaand M. phaseoli(dotted line box). A sequence specific PCR primer set (P-SF2, F-SF3, and
C-SR3) to distinguish M. falcana from M. phaseoliis shown by arrow lines (5’ to 3/ direction) below each target template sequence. Red
boxes show one different nucleotide in 3’ terminal of primers to specifically identify M. falcana and M. phaseoli. Nucleotides with black
background indicate different sequences between M. falcanaand M. phaseoli. A dot (-) shows identity with sequence of M. falcana. Gray
box indicates a cleavage site (GTAC) by the restriction enzyme, Rsal (Heo et al, 2009).

* GenBank accession number: C. pomonella(Cydia pomonella; F1217764.2), G. dimorpha (Grapholita dimorpha; JQ404437.2), G. molesta
(Grapholita molesta; FJ217775.2), H. armigera-44, 45 (Helicoverpa armigera; Seo, B.Y. et al, unpublished observation), M. separata-1, 2

(Mythimna separata; Seo, B.Y. et al, unpublished observation)
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Fig. 1. Continued
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Fig. 2. Agarose gel electrophoresis (1%) of DNA fragment after
PCR amplification with the sequence specific primer set (P-SF2,
F-SF3, and C-SR3) from the individual genomic DNA of M. falcana
(lane 1-4), M. phaseolilane 7-10), Mythimna separata (lane 6 and
12), and Helicoverpa armigera(lane 5 and 11)

Mindicates a 100 bp ladder plus molecular size marker (Bioneer)
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Fig. 3. Example of species identification with the sequence
specific PCR primer set (P-SF2, F-SF3, and C-SR3) between M.
falcana male (F) and M. phaseoli male (P) captured by respective
sex pheromone traps in the field.
A: Target species of sex pheromone trap
B: Species identification based on the result of PCR-SSP

M indicates a 100 bp ladder molecular size marker (Bioneer)
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