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Brassinosteroids (BRs) are a class of plant hormones with a unique polyhydroxy steroid
structure, and are essential for growth and development throughout plant life cycle. In
addition, BRs contribute to the enhancement of biotic and abiotic stress tolerance in a variety
of plants and promote increased yields in some crop plants, implying that BRs have a
potential application in agriculture. To date, many aspects of BR biosynthesis, metabolism
and signal transduction pathways have been revealed by both molecular genetic and
biochemical research. Through these studies, numerous BR biosynthesis genes have been
identified and characterized. Among them, the Arabidopsis DWARF4 (DWF4) that encodes a
C-22 hydroxylase has been of interest because it catalyzes multiple key regulatory steps in
BR biosynthesis and plays a crucial role in the feedback control of endogenous BR level.
However, it still remains to be determined whether DWF4 feedback expression is achieved
either by its transcription, posttranscriptional control, or both. Moreover, it is almost’
unknown whether DWF4 expression is controlled by plant hormones other than BRs. To
answer these questions, the intensive analyses using a DWF4::GUS reporter gene were
performed to determine the transcriptional behavior of this gene. Several findings regarding
the transcriptional control of DWF4 are obtained through these analyses as follows; (1)
DWF4 transcription functions as a part of the feedback control machinery that maintains
adequate levels of endogenous BRs in response to both their excess and depletion; (2) DWF4
transcription is positively regulated by auxin through the SCF ™ !-mediated auxin signaling;
(3) auxin-induced DWF4 transcription is restricted in the elongation zones of both primary
and lateral roots as well as the lateral root primordia. Furthermore, through pharmacological
analysis, auxin was shown to elongate lateral roots dependently of endogenous BR levels,
suggesting that auxin stimulates lateral root growth partly through enhanced BR function,
which may be caused by auxin-induced DWF4 transcription. Altogether, the results indicate
that DWF4 transcription plays dual roles in both the BR homeostasis and the BR-auxin
crosstalk that is associated with root growth. In addition to the above findings, I revealed that
plasmid DNA is severely degraded and converted into oligonucleotides by tungsten particles
that is commonly employed as a DNA carrier in biolistic bombardment. Furthermore, I
solved partly the chemical properties of tungsten-induced DNA degradation and succeeded
to improve the current method of tungsten-DNA adsorption in which DNA degradation is

suppressed to the sufficient level for the practical use of this complex on bombardment.
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