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Characterization of protease inhibitor partially
purified from Hevea brasiliensis cell suspension

- after copper sulfate treatment
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Abstract

Plant protease inhibitors (Pis) are generally small proteins that have mainly
been occurred in storage tissues such as tubers and seeds, and also in the aerial
parts of plants. They are induced by plants in response to injury or attack by
insects or pathogens. The most studied group of Pls in plants is the inhibitor of
serine protease. The Pl in Hevea brasiliensis cell suspension extract exhibited a
strong inhibitory activity against subtilisin whereas trypsin and chymotrypsin were
not inhibited by this Pl when azocasein was used as substrate. Total protein,
-enzyme [B-1,3-glucanase and PI levels were not significantly enhanced during
shaking in Morpholine-ethanesulfonic acid (MES) buffer. Therefore, this buffer was
appropriate for studying the effect of elicitors on Hevea cell suspension. The
suitable concentration of CuSO, and incubation time for inducing Pl in Hevea cell
suspension was 20 uM and 48 h, respectively. After CuSO, treatment, higher P!
activity was detected in the MES buffer than that found inside the cells, whereas
most proteins were located oppositely. This result suggested that Pl was
produced to function extracellular. Thus the MES buffer containing high activity of
Pl but low level of other proteins, was selected for further purification. Pl was
purified by anion exchange chromatography on a DEAE-Sepharose CL-6B and
eluted with 0.06 M NaClin 20 mM Tris-HCI, pH 7.0. The active fractions were
submitted to Native- and SDS- preparative gel electrophoresis, respectively. After
electrophoresis and staining with silver nitrate, a single band of Pl with molecular
weight 25 kDa was revealed under Tricine-SDS-PAGE and the yield of purified
protein was 3.14 X 10° mg/g cell suspension. This purified Pl was still active in a
broad pH range (2-10) and stable up to 70°C. The half maximal (50%) inhibitory
concentration (IC,,) of the purified Pi on subtilisin activity was determined to be
11.13 nM. In addition, the concentration of Pl at 0.2 pyM could inhibit the
germination and mycelial growth of Phytophthora palmivora, a rubber tree

pathogen.



