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Detection Method for Unapproved Genetically Modified Rose Plants
in Korea Using Duplex Polymerase Chain Reaction

Jae-Hwan Kim, Young-Doo Park, and Hae-Yeong Kim'

Institute of Life Science & Resources, Kyung Hee University, Yongin 446-701, Korea

Abstract. A duplex PCR method was developed to detect a transformation vector pSPB130 used in the
development of a genetically modified (GM) rose plant. To detect a GM rose plant, the anthocyanin synthase
(ANS) was used as an endogenous reference gene of rose in PCR detection. The primer pair RHANS-KF/KR
producing 107 bp amplicon was used to amplify the ANS gene and no amplified product was observed in
any of the 9 different plants used as a template. The primer pair GMRH-KF/KR was designed to amplify
the junction sequence between 35S promoter and flavonoid 3°,5’-hydroxylase (F3°5’H) gene in pSPB130.
The detection limit of the duplex PCR method is approximately 0.5%. This result indicates that this duplex
PCR method could be useful for monitoring unauthorized GM rose in Korea.
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Primer name Sequence(5’-3) Target Amplicon size (bp)
RHANS-KF GCGAGTACGCCAAGGAACTG ANS® 107
RHANS-KR GAGTCCACCGACCTCCTTCT

GMRH-KF CCACTATCCTTCGCAAGACC P-35S/F3'5'H 310
GMRH-KR GCATGATCGGACCATACTTC

“antocyanin synthase
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Fig. 1. Specificity analysis of the primer pair RHANS-KF/KR
for rose endogenous gene. Lane M: marker (100 bp DNA
Ladder); lanes 1-9: rose, carnation, chrysanthemum, lily,
kara, sunflower, chicory, tobacco, and squash; lane 10: no
template.

M 1 2 3 4 5 6 7 8 9 10 11 12 13
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Fig. 2. Specificity analysis of the primer pair GMRH-KF/KR.
Lane M: marker (100 bp DNA Ladder); lane 1: GM rose; lane
2: GM carnation; lanes 3-4: GM soybean RRS and A2704-12;
lanes 5-12: GM maize MON810, MON863, NK603, GA21,
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Fig. 3. (A) Schematic diagram of the genetic elements of transformation vector pSPB130 in GM rose plant, (B) The target sequences
between P-35S and F3'5’H amplified with GMRH-KF/KR primers. Arrows indicate PCR primers and the italic letters indicate

the F3'5’'H gene, ATG is the start codon.
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Fig. 4. Duplex PCR results of GM and non-GM rose plants.
Lane M: marker (100 bp DNA Ladder); lane 1; GM rose; lane
2: non-GM rose; lane 3: no template.
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Fig. 5. Sensitivity analysis of the duplex PCR. Lane M: marker (100 bp DNA Ladder); lanes 1-6: 10, 5, 3, 1, 0.5, and 0.1% of
GM rose containing pSPB130; lane 7: non-GM rose; (A)-(F): Peaks produced by the two PCR products when analyzed with
the Agilent 2100 bioanalyzer and DNA 1000 LabChip kit. The reference materials containing 10, 5, 3, 1, 0.5, and 0.1% of the
GM rose were prepared by mixing GM DNA from GM rose with non-GM DNA from the control rose in order to determine the
LOD value of the duplex PCR. FU: fluorescence, a and b: alignment marker.
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