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The aim of this work was to formulate a general model for the role of two distinct families of cysteine proteinases, the papain-like proteinases and the Asn-specific legumains, in the mobilization of storage globulins during legume seed germination.  The action of these enzymes, either singly or in combination, on seed storage globulins was characterized.  Two possible mechanisms of substrate globulin proteolysis by individual proteinases were anticipated, either a non-cooperative proteolysis (inflicting a small number of specific cleavages), or a cooperative mechanism (leading to massive degradation).  Our system consisted of proteinases and storage globulins from three legume species, common bean (Phaseolus vulgaris), vetch (Vicia sativa), and soybean (Glycine max).  Intact storage globulins from dry seeds, as well as globulins modified by proteolysis either in vivo or in vitro were studied as substrates.  
The structurally related proteolytic enzymes from the different legume species were found to be functionally interchangeable.  Limited proteolysis in all cases was found to precede complete breakdown of storage globulins.  However, the proteolysis was not found to follow two different pathways, exemplified by that of the vicilin of common bean on one hand, and the proteolysis of vetch and soybean storage vicilins on the other.  The Asn-specific legumain is responsible for the initial limited proteolysis of common bean vicilin, while papain-like proteinases fulfill this function in the degradation of vetch and soybean vicilin.  In both cases the initial proteolysis destabilizes the storage globulin structure, making it susceptible to subsequent complete proteolysis by the simultaneous action of legumains and the papain-like proteinases.  The distinction between two mobilization patterns is assumed to result from peculiarities in the vicilin of common beans, which differ significantly from other vicilins at those exposed structural features where initial proteolysis might be expected to take place.  
