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FUTURE PROSPECTS

Our understanding of the biological processes that permit the synthesis and accu-
mulation of alkaloids in plants has advanced considerably over the past decade.
This rapid progress has been facilitated by the availability of an impressive collec-
tion of alkaloid biosynthetic genes. These tools, combined with recent develop-
ments in plant genomics, will undoubtedly expedite the isolation of a multitude of
genes involved in several alkaloid pathways. We have learned that plant alkaloid
biosynthesis is more than a mere metabolic curiosity resulting in the formation of
an immense array of biologically active products. Alkaloid pathways are highly
regulated and involve novel cell-, tissue-, development-, and environment-specific
controls. Many aspects of alkaloid biosynthesis, such as the elaborate subcellular
compartmetation of enzymes and the intercellular translocation of pathway inter-
mediates, reveal intriguing new variations in the complexity of plant metabolism.
The expansion of our molecular toolbox will promote efforts to identify regulators
associated with the development of cell types that can accommodate alkaloid path-
ways. Our emerging knowledge of the biochemistry, molecular biology, and cell
biology of alkaloid biosynthesis will also lead to exciting opportunities to engineer
alkaloid metabolism in transgenic plants. The inherent novelty of the pathways,
and the socioeconomic importance of the products, are sure to encourage greater
interest in alkaloid biosynthesis.
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