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ABSTRACT Sterols play two major roles in plants: a bulk component in biological membranes and precursors of
plant steroid hormones. Physiological effects of plant steroids, brassinosteroids (BRs), include cell elongation, cell
division, stress tolerance, and senescence acceleration. Arabidopsis mutants that carry genetic defects in BR
biosynthesis or its signaling display characteristic phenotypes, such as short robust inflorescences, dark-green
round leaves, and sterility. Currently there are more than 100 dwarf mutants representing 7 genetic loci in
Arabidopsis. Mutants of 6 loci, dwfl/diml1/cbbl, cpd/dwf3, dwf4, dwf5, det2/dwf6, dwf7 are rescued by
exogenous application of BRs, whereas bril/dwjf2 shares phenotypes with the above 6 loci but are resistant to BRs.
These suggest that the 6 loci are defective in BR biosynthesis, and the one locus is in BR signaling. Biochemical
analyses, such as intermediate feeding tests, examining the levels of endogenous BR, and molecular cloning of the
genes revealed that dwf7, dwf5, and dwfl are defective in the three consecutive steps of sterol biosynthesis, from
episterol to campesterol via 5-dehydroepisterol. Similarly, detZ2/dwf6, dwf4, and cpd/dwf3 were shown to be
blocked in D* reduction, 22a-hydroxylation, and 23 a-hydroxylation, respectively. A signaling mutant bril/dwf2
carries mutations in a Leucine-rich repeat receptor kinase. Interestingly, the bri] mutant was shown to accumulate
significant amount of BRs, suggesting that signaling and biosynthesis are dynamically coupled in Arabidopsis. Thus
it is likely that transgenic plants over-expressing the rate-limiting step enzyme DWF4 as well as blocking its use by
BRI1 could dramatically increase the biosynthetic yield of BRs. When applied industrially, BRs will boost new sector
of plant biotechnology because of its potential use as a precursor of human steroid hormones, a novel lead
compound for cholesterol-lowering effects, and a various application in plant protection.
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