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The role of protein phosphorylation and protein-protein interactions in
regulating starch biosynthesis.
Prof. M. J. Emes (University of Guelph)

Starch is a semi-crystalline glucan polymer and is the major determinant of yield in seeds
and tubers. Nutritionally, it accounts for ca. 70% humankind’s daily caloric intake as well as
being widely exploited by industry. Despite its importance we still lack a complete
understanding of the mechanisms of biosynthesis. This highly insoluble polymer is
synthesised from soluble ADPglucose by 3 classes of enzymes: starch synthases (SS); starch
branching enzymes (SBE); and starch debranching enzymes; each of which consists of
multiple isoforms, operating within the amyloplast. Coordination of this process is essential
to generate the highly-ordered starch polymer. In this seminar | will review recent evidence
from our laboratory and others that isozymes of SS and SBE form heteromeric, multi-
enzyme complexes in a process which is dependent on protein phosphorylation. The
importance of phosphorylation of SBE isozymes in stabilising protein-protein interactions
will be considered, along with identification of two plastidial protein kinases which
differentially phosphorylate these sites.
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