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The Regenerability of Rice Callus Is Closely Related to Starch Metabolism
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To determine the relationship between starch metabolism and shoot regeneration in rice (Oryza sativa
L. cv. Ai-Nan-Tsao 39, ANT39) callus, the distribution of starch phosphorylase and c—amylase in rice during
callus induction and shoot regeneration were studied by immunohistochemical analysis. The results showed
that highly regenerable callus, ANT39-Dry, possesses higher starch content at callus induction stage and
higher glucose content at shoot regeneration stage than lower regenerable callus, ANT39-Wet. The higher
starch content mainly caused from higher ADP glucose pyrophosphorylase. activity. Besides, the higher
glucose content at the initial regenerative stage possible resulted from medium and/or cellular starch and
sucrose degradation. In addition, we found the localization of starch phosphorylase and o—amylase were
closely related to starch grains especially at the peripheral region of callus where is putative the regeneration
site. It suggested that starch metabolism might play a critical role at callus induction and shoot regeneration.

Key words: Oryza sativa, Starch phosphorylase, a-Amylase, Shoot ‘regeneration, Immunohisto-

chemistry.
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Fig. 1. Fresh weight and shoot regeneration in rice callus.
a, two kinds of rice callus, ANT39-Wet and ANT-
39-Dry, induced from MSD;y medium. b and ¢
showed the fourteenth-day callus described above
was transferred to MSK;oN o regeneration medium
for 28 days, respectively. Vertical bars represent
standard errors (n = 3). Only those standard bars
larger than the symbol are shown.
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Fig. 2. Changes of sucrose, glucose, and starch contents in rice at callus induction (a, b, ¢) and shoot regeneration stages (d, e,
f). The arrows in figure a, b, ¢ indicated the timing of callus transferred to MSK3(N,, regeneration medium. Vertical
bars represent standard errors (n = 3). Only those standard bars larger than the symbol are shown.
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Fig. 3. Specific activity of AGPase, SPase, and o ~Amy in rice at callus induction (a, b, ¢) and shoot regeneration (d, ¢, f)
stages. One unit of AGPase and SPase activity represent the amount of enzyme that catalyzes the formation of 1 pmole
Pi per min under the assay condition. One unit of o -Amy activity represents the amount of enzyme that catalyzes the
formation of 1 pmole maltose per min under the assay condition. The arrows in figure a, b, ¢ indicated the timing of
callus transferred to MSK,oN |, regeneration medium. Vertical bars represent standard errors (n = 3). Only those

standard bars larger than the symbol are shown.
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Fig. 4. Immunolocalization of starch phosphorylase in ANT39 callus on shoot regeneration medium. The sections were
immunodetected by anti-SPase polyclonal antisera (a,b,c) and further stained for starch by periodic acid and Schiff’s
reagent. The control (d) was stained the same as above except without anti-SPase antisera hybridization. a, b, ¢, d,
represented ANT39-Dry callus transferred to regeneration medium for 1, 9, 13, and 9 days, respectively. The positive
staining represent blue and the background is pinky. Bars indicate the size on each panel. EP, epidermis; SG, starch
granules; VB, vascular bundle.
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Fig. 5. Immunolocalization of o —amylase in ANT39 during callus induction (a,b) and shoot regeneration (c,d) stage. The
sections were immunodetected by anti-o—Amy polyclonal antisera and further stained for starch by periodic acid and
Schiff’s reagent. a, b represented ANT39 immature embryos inoculated on MSD;; medium for 14 days. ¢, d
represented ANT39-Dry callus transferred to regeneration medium for 5 days. The positive staining represent blue and
the background is pinky. Bars indicate the size on each panel. IS, intercellular space; PP, peripheral cells; SG, starch
granules; TEs, tracheary elements.
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