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ABSTRACT

An attempt was made to express oryzasin 1, a new aspartic proteinase of rice seed origin. An
expression plasmid was constructed by linking a pro-oryzasin cDNA to the downstream of the
region that encoded glutathione-S-transferase (GST) and a GST-oryzasin 1 fusion protein was
expressed as an inclusion body in Escherichia coli. It was then solubilized with the use of a
surfactant and affinity—purified to obtain a recombinant oryzasin 1 preparation, the properties
of which were similar to those of original oryzasin. Next, the preparation was applied to protein
bodies extracted from rice seeds, with the result that their glutelin fraction was well digested.
This suggests the possible utility of oryzasin 1 in modification of structures and functions of
legumins including soy glycinin. A clotting phenomenon was also observed when the oryzasin
1 preparation was added to skim milk, indicating the applicability of this enzyme for improve-
ment of functional properties of protein food materials including soy milk. Rep. Soy Protein
Res. Com., Jpn. 18, 15-20, 1997.
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Fig. 1. Expression and purificatiion of GST-
oryzasin 1 fusion protein. Lane 1, total
bacterial protein containing GST-oryzasin
1;lane 2, total bacterial protein containing
GST ; lane 3, purified GST-oryzasin 1 with
glutathione affinity column. Filled tri-
angles indicate GST-oryzasin 1, and open
triangle GST.
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Fig. 2. Activation of GST-oryzasin 1 fusion protein. (A) Purified GST-oryzasin
1 was incubated in 0.1 mM acetate buffer (pH 3.3) at room temperature
for 1Thto 24h. Lane 1, 1h; lane 2, 2h; lane 3, 4h; lane 4, 6 h; lane 5, 10
h; lane 6, 24 h. (B) Lane 1, bacterial total protein containing GST ; lane
2, activated GST-oryzasin 1. The marker positions are shown on the right
of the gels. Filled triangles indicate newly expressed fragments. Open

triangle indicates GST.
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~ Table 1. Effect of various reagents on the activity of
> . .
E 75 -] activated GST-oryzasin 1
3 . Concentration Relative activity
< Inhibitor
g (mM) (%)
3 None 0 100
~ Pepstatin 0.01 0
25 EDTA 1 92
Leupeptin 0.01 99
E-64 0.1 99
° T ' T T T PMSF 05 97
1 2 3 4 5 6 7
Reactions were carried out with acid denatured hemo-
pH globin as a substrate in 0.1 M acetate buffer (pH 3.3) at
Fig. 3. pH dependency of the hemoglobin digest- 37°C for 60 min.

ing activity of activated GST-oryzasin 1.
100 xL of reaction mixtures containing 3.5

ug activated GST-oryzasin 1 and 1% acid
denatured hemoglobin at various pH were lgg
incubated at 37°C for 60 min. 62
475
125
32.5
. 1001
x 25
2 754
k=
& 16.5
g so-
g
[*3
R 6.5
25
0 — : , Fig. 5. Digestion of rice protein body with activat-
20 30 40 50 60 ed GST-oryzasin 1. Lane 1, intact protein
body ; lane 2, 12.6 ug of protein body and
Temperature () 5.8 ug activated GST-oryzasin 1 in 14 uL
Fig. 4. Effect of temperature of activity of of 0.1 M acetate buffer (pH 3.3); lane 3,
activated GST-oryzasin 1. 3.5 ug of 12.6 ug of protein body and 5.8 xg activat-
activated GST-oryzasin 1 were assayed in ed GST-oryzasin 1 in 14 xL of 0.1 M ace-
100 xL of 0.1 M acetate buffer (pH3.3) tate buffer (pH 3.3) containing 0.1 mM
containing 1% acid denatured hemoglobin pepstatin. Both lane 2 and lane 3 were
at incubation ranging from 23 to 57°C. incubated at 37°C for 120 min.
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