 
Ubiquitin-mediated Degradation of Oleosins is Associated with Storage Lipid Mobilization in Young Seedlings
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In oleaginous seeds, lipids are packed in organelles called oil bodies (OBs) and serve as a source of carbon and energy for seedling growth. These OBs are composed of triacylglycerols (TAGs) surrounded by a phospholipid monolayer containing structural proteins called oleosins. A gradual disappearance of oleosins concomitant with TAG mobilization has been reported in several species, but the role of oleosin degradation during OB mobilization has remained speculative. It has been suggested that disruption of the integrity of the protein coat may be required to facilitate or promote access of lipolytic enzymes. Knowledge about the mechanisms of oleosin degradation in germinated seeds is still scarce. In germinated sunflower seedlings, a thiol-protease has been identified as a possible candidate for oleosin proteolysis. More recently, ubiquitination of oleosins has been observed in sesame postgerminative seedlings, but the type of ubiquitination has not been determined. 
In the present work, we investigated oleosin degradation in the model plant A. thaliana.  Oleosin degradation occurred after germination in a time-course similar to lipid mobilization. Immunological detection of ubiquitin revealed a transient accumulation of ubiquitinated proteins at the onset of oleosin and lipid degradations. These ubiquitinated proteins were identified as oleosins by MS. Each oleosin displayed two sites of modification, both in the C-terminus domain. Immunoblot analyses on wt and oleosin-deficient seeds revealed 2 distinct and exclusive ubiquitinations on the 2 major oleosins, with K48- or K63-linked di-ubiquitins. Inhibitors of proteasomal or vacuolar proteolysis reduced oleosin degradation, increased the accumulation of ubiquitinated oleosins and slowed down lipid mobilization. All together, these data demonstrated that seed oleosins can undergo two different degradation pathways, leading to the hypothesis of several OB mobilization routes in young seedlings.


