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ABSTRACT

Changes in activity of gibberellin C20-hydroxylase which converts [“C]GA;; to GAy; were studied
during seed maturation using the partially purified enzyme preparations of two cultivars, Kentucky
Wonder (normal) and Masterpiece (dwarf) of Phaseolus wvulgaris. The preparations obtained by
methanol precipitation and hydrophobic interaction chromatography efficiently converted; GAy; to
GA, via GAs, GAz and GAy; GAs to GA,, GA; and GAs. The activities of C20-hydroxylase which
converts GAp to GAjs were almost the same in both cultivars. The C20-hydroxylase activity per
protein reached a maximum at the very early immature seed stage, followed by a subsequent
rapid decrease during seed maturation, whereas the enzyme specific activity per seed reached
a maximum at 21 days after flowering, and showed a similar fluctuation to that of the 3B-hydroxy-

lase which converts GAg to GA; during seed maturation.
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Fig. 1. GA biosynthetic pathways after GA;s-aldehyde in immature seeds of Phaseolus vulgaris (Takahashi et al., 1986;
Kwak et al., 1988b). The pathways were refined by studies on the substrate specificity of 3f-hydroxylase. Thick arrows
show the main pathway and light arrows show the minor pathway. All the intermediates were incubated in the
cell-free system and products were identified by full-scan GC-MS. The 8-lactones of GA;s and GA,, were hydrolyzed
with alkali before incubation for further oxidation. Conversion of GA; to GAs is catalyzed by 2B-hydroxylases (Smith

and MacMillan, 1984).
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Fig. 2. The C-20 hydroxylation from GAj; to GA;; (open-
lacton type). The numbers on GAy; structure denote the
carbon number of ent-gibberellan skeleton.
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Fig. 3. HPLC chromatograms of products formed from
[“C1GA:; by partially purified enzyme preparations. The
chromatographic conditions were described in Materials
and Methods). A, The conversions of GA; to GA. via
GA;, GAz and GAy by 10 units of 3B-hydroxylase acti-
vity; B, The conversion of GAj; to GAy by 1 unit of 38-
hydroxylase activity.
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Fig. 4. Changes in the activity of gibberellin C20-hydrox-
ylase converting ["“C1GA1; to GAy;; during seed matura-
tion of two cultivars, Kentucky Wonder (KW, normal)
and Masterpiece (MP, dwarf) of Phaseolus vulgaris. A,
The C20-hydroxylase activity per mg protein; B, The C
20-hydroxylase activity per seed; C, Growth curves of
seeds of P. wulgaris.
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