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The plant vacuole is ¿ singls membrane bound organelle of variable size and content with variable yet

specific functions. The diverse functions of tle vacuole are mediated by different proteins. The role of

vacuolar proteases is particularly interesting since these seem to be involved in the activation (processing)

and inactivation (turnover) ofvacuolar proteins. Such a dual role has been thoroughly described for two

vacuolat/lysosomal aspartic proteinases: the yeast vacuolar proteinase A and the mammalian lysosomal

cathepsin D.

In plants, aspartic proteinases are widely distributed in many different organs, such as seeds, flowers,

leaves, and roots. However, as compared to the well studied animal and yeast aspartic proteinases, little
is known about the biological function of plant aspartic proteinases.

The primary structu¡e of the barley-grain aspartic proteinase (HvAP) described here resembled the

mammalian cathepsin D and yeast proteinase A. The similarity was clearly dispersed over t'¡/o regions,

separated by a dissimilar, barley-specific region of 104 amino acids. More recent studies have shown that

this barley specific region is common to all plant aspartic proteinases sequenced so far. We show that the

prepropart of HvAP consists of an ER-signal sequence of 25 amino acid residues and a prosc<¡uence of

41 amino acid residues. The dimeric mature protein is processed from one precursor. The intracellular

site of processing/activation of HvAP is not known.

In contrast to the better characterised yeast and animal vacuolar/lysosomal proteases, it has been difficult

to determine the specific substrates of individual plant vacuolar proteases, and vice versa, the specific

proteases active on individual substrates. Putative substrates of a vacuolar proteinase can be targeted to

the vacuole through many different routes and might even be processed on their way to the vacuole.

Barley lectin is a vacuola¡ chitin-binding protein. A carboryterminal peptide of lectin, that is necessary

and suffrcient for the correct vacuolar targeting of barley lectin, is processed within or just prior to deli-

very to the vacuole. Here it is shown that HvAP was colocalised with barley lectin in the vacuoles of
developing embryos and germinating seedlings. Since HvAP processed the C-terminal vacuolar targeting

signal of probarley lectin in vitro, we propose that vacuolar HvAP participates in the C-terminal pro-

cessing of prolectin.

To enable in vivo studies on the function of HvAP in vivo, we tried to inhibit the HvAP activity ítt vivo

using pepstatin as a specific inhibitor. Preliminary results indicate that incubation of protoplasts with

pepstatin could inhibit the aspartic proteinase activity of the vacuolar fraction.
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