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1) Zhu S., Fushimi H., and Komatsu K.: Development of a DNA microarray for authentication 
of ginseng drugs based on 18S rRNA gene sequence. J. Agric. Food Chem., 56: 3953-3959, 
2008. 

Abstract: Ginseng drugs, derived from underground parts of Panax species (Araliaceae), are the most 
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important group of herbal medicines in the Orient. Previously, the nucleotide sequences of the nuclear 18S 
rRNA gene of 13 Panax taxa were determined, as were the specific polymorphic nucleotides for 
identification of each species. On the basis of the nucleotide difference, a DNA microarray (PNX array) 
was developed for the identification of various Panax plants and drugs. Thirty-five kinds of specific 
oligonucleotide were designed and synthesized as probes spotting on a decorated glass slide, which 
included 33 probes corresponding to the species-specific nucleotide substitutions and 2 probes as positive 
and negative controls. The species-specific probes were of 23-26 bp in length, in which the substitution 
nucleotide was located at the central part. Triplicate probes were spotted to warrant accuracy by correcting 
variation of fluorescent intensity. Partial 18S rRNA gene sequences amplified from Panax plants and drugs 
as well as their derived health foods were fluorescently labeled as targets to hybridize to the PNX array. 
After hybridization under optimal condition, specific fluorescent patterns were detected for each Panax 
species, and the analyzed results could be indicated as barcode patterns for quick distinction. The 
developed PNX array provided an objective and reliable method for the authentication of Panax plants and 
drugs as well as their derived health foods.

2) Komatsu K., Sasaki Y., Tanaka K., Kuba Y., Fushimi H., and Cai SQ.: Morphological, 
genetic, and chemical polymorphism of Curcuma kwangsiensis. Nat Med., 62: 413-22. 2008. 

Abstract: Previously, Chinese gajutsu available in Japan was identified, from the chloroplast trnK gene 
sequence, to be the rhizomes of Curcuma phaeocaulis and two genotypes of C. kwangsiensis. Although we 
defined the two genotypes, the pl and gl types, on the basis of the nucleotide difference, their external 
features did not correspond to the two phenotypes described in the literature. In this paper, to investigate the 
relationship between genotype and phenotype of C. kwangsiensis, a field investigation was carried out in its 
main cultivation areas of Guangxi Zhuangzu Autonomous Region and Guangdong Province, China, and 
sequence analysis of the trnK gene and single-nucleotide polymorphism (SNP) analysis of the nuclear 18S 
rRNA gene were performed on the collected specimens. Four genotypes of C. kwangsiensis were 
recognized from the combined 18S rRNA gene-trnK gene sequences: homozygote-K(gl)Wtk type, 
homozygote-K(pl)Ztk type, heterozygote-K(gl)Wtk type, and heterozygote-Ltk type. Among the four 
genotypes, C. kwangsiensis in a field used for cultivation of gajutsu was of heterozygote-K(gl)Wtk type. 
Formation of a heterozygote in the 18S rRNA gene might be a result of crossbreeding of C. kwangsiensis
with several Curcuma species which had cytosine at nucleotide position 234. GC analysis of the rhizomes 
revealed that C. kwangsiensis was characterized by camphor and beta-elemene, and by detecting additional 
components such as curdione and curcumenol Curcuma species involved in the formation of the 
heterozygote might be speculated upon.
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