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A molecular biological approach was applied to the study of diversity and regulation of secondary metabolism in
medicinal plants at various levels. For the inter-species diversity, RFLP (restriction fragment length polymorphysm)
and RAPD (random amplified polymorphic DNA) analyses of genomic DNA were performed on the plants, belonging
to the same genus or family and containing related compounds. Phylogenetic trees of lupin alkaloid containing plants
and other medicinal plants, based on RFLP and/or RAPD profiles, showed the relationship between the diversities in ge-
nomes and secondary metabolisms. The chemotypes regarding anthocyanin production in Perilla frutescens var. crispa,
were subjected to the study on intra-species diversity. The structural genes and the regulatory genes involved in anthoc-
yanin biosynthesis were isolated and their expression in red and green forms was determined by Northern blot analysis.
The expression of all structural genes examined was co-ordinately regulated in form-specific manner and by light illumi-
nation. The anthocyanin production was enhanced in transgenic plants over-expressing Myc homologue genes from
perilla. These results suggested that a protein complex including bHLH factors might regulate the expression of a series
of structural genes. Additionally, cDNAs coding anthocyanin 5-O-glucosyltransferase and anthocyanidin synthase were
isolated and characterized using recombinant proteins for the first time. In conclusion, it was indicated that the molecu-
lar biological techniques are powerful tools for the investigation of diversity and regulation of and for the genetic en-
gineering of secondary metabolism in medicinal plants.
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Fig. 1. Phylogenetic Tree Based on RFLP Profiles and Alkaloid Production in Species Containing Lupin Alkaloid
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Fig. 2. Phylogenetic Tree Based on RAPD in Glycyrrhiza
Plants
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Biosynthetic Pathway of Anthocyanin in P. frutescens var. crispa
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Fig. 4. Differential Expression of cDNAs in Red and Green Forms of P. frutescens var. crispa
Five mg poly (A) *RNA from leaves of red (R) and green (G) forma was separated in an agarose gel and then hybridized with cDNAs for CHS, F3H, F3'H

DFR, 3GT, 5GT, AAT cloned from P. frutescens.
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Fig. 5. Induction of Gene Expression by White Light Irradia-
tion in Red Forma of P. frutescens var. crispa
Plants grown in weak light (<480 1lux ) for three weeks were illumi-
nated with strong white light (14,000 lux ) for 1, 3, 6, 9, 12 and 24 h.
Poly (A) * RNA was isolated from leaves at each time point. The filter was
hybridized with cDNA clones for CHS, F3H, F3’H, DFR, 3GT, 5GT, AAT
and actin. Root, poly (A) *RNA from roots of red form of P. frutescens.
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Fig. 6. Enhanced Anthocyanin Production in Trasgenic
Plants Over-Expressing Myc—rp
a) flowers of normal and transgenic plants of Nicotiana tabacum, b)
Stems of normal and transgenic plants of Lycoperisicon esculentum.
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Fig. 7. The Postulated Late-Stage Pathway of Anthocyanin Biosynthesis in P. frutescens var. crispa
The numbers in parentheses indicate relative activities of the recombinant 5-GT and the acyltransferase in crude extracts of perilla red leaves reported by
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