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An improved DNA marker technique for 
genetic characterization using RAMP-PCR 
with high-GC primers
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ABSTRACT. Random amplified polymorphic DNA (RAPD) is a 
widely used molecular marker technique. As traditional RAPD has 
poor reproducibility and productivity, we previously developed an 
improved RAPD method (termed RAMP-PCR), which increased 
the reproducibility, number of bands, and efficiency of studies on 
polymorphism. To further develop the efficiency of this method, we 
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used high-GC content primers for improved RAMP-PCR with DNA 
samples from Lonicera japonica. Comparison of amplification profiles 
obtained by standard RAPD primers with those obtained by regular PCR 
and RAMP-PCR, and high-GC primers with regular PCR and RAMP-
PCR showed that the average number of bands and polymorphisms per 
primer gradually and significantly increased (from 6.4 to 15.0 and from 
4.6 to 10.2, respectively). Cluster dendrograms showed similar results, 
indicating that this new method is consistent and reproducible. A total 
of 22 samples from different species, including plants, animals, and 
humans, were used for RAMP-PCR with high-GC primers. Multiple 
bands were successfully amplified from all samples, demonstrating that 
this method is a reliable technique with consistent results and may be of 
general interest in studies on different genera and species. We developed 
highly effective DNA markers, which can provide a more effective and 
potentially valuable approach than traditional RAPD for the genetic 
identification of various organisms, particularly of medicinal plants.
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