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ABSTRACT

Aspartic proteinases (APs) refer to proteinases that have aspartic acid residues at the active
centers. These are widely distributed in animals, plants, and micro-organisms as their
intracellular and extracellular enzymes. There are several plant APs besides oryzasin 1 we
found in rice”, and they have been cloned at the protein as well as gene level. Plant APs,
structurally different from animal and microbial APs, have a large insertion sequence that
accounts for one fourth of the molecular size, though the significance of this interesting
insertion for any plant AP remains to be interpreted. We have constructed a system for
expression of oryzasin 1 by fusing its pro-form in the downstream of glutathione-S-transferase
and have thus succeeded in obtaining an enzymatically active oryzasin 1 as a fusion protein”. In
the present study conducted in the past year, we used this expression system and produced an
oryzasin 1 mutant whose insertion sequence had been deleted. Investigating the effect of the
deletion on the enzymatic activity, we found that the mutant was activated as well as the wild
oryzasin 1 under an optimally acidic pH condition, with the conclusion that the presence of this
insertion is not necessary for the AP activity. However, we also observed that during the
activation at the acidic pH, the mutant and the wild enzymes behaved differently. This suggests
the possibility that the presence of the insertion may be involved in effectuating the processing
of the pro-form into the mature AP and/or in stabilizing the mature form in plant tissues. A
histochemical study using an anti-oryzasin 1 antibody is underway to verify this possibility.
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Fig. 1. Construction of expression plasmid for oryzasin 1
deletion mutant. « and B, anti-sense and sense
primers, respectively.
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Fig. 2. Western blot analysis of GST-proOS1 and GST-AproOS1 with anti-oryzasin 1 antibody raised against the
NH;-terminal region. Conditions; pH 3.3,37C, 0, 1, 3, 6, 24 h. Substrate; 0.5% of acid denatured hemoglobin.

Pepstatin was added at the concentration of 10 uM.
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Fig. 3. Western blot analysis of GST-proOS1 and GST-AproOS] with anti-oryzasin 1 antibody raised against the

COOH-terminal region.

Conditons; pH 3.3, 37C, 0, 1, 3, 6, 24 h. Substrate; 0.5% of acid denatured

hemoglobin. Pepstatin was added at the concentration of 10 uM.
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Fig. 4. SDS-PAGE and Western blot analysis of activated GST-proOS1 and GST-
AproOS1 with antibody against the NH.-terminal region. Conditions; room
temperature, 24 h, pH 3.3. (A) and (B) , SDS-PAGE and Western blot analysis,
respectively. Lanes 1 and 3, GST-proOS], and lanes 2 and 4, GST-AproOS],
respectively.

Fig. 5. Immunostaining of germinated rice seeds with anti-oryzasin 1 antibody raised against the NHz-terminal
region. (A), staining with the antibody.  (B), staining without the antibody. Magnification; 400 times.
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