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Platelets from patients with diabetes are hyper-reactive and demonstrate increased 
adhesiveness, aggregation, degranulation and thrombus formation; processes that contribute to 
the accelerated development of vascular disease. Finding a potential therapy to normalize 
platelet function in diabetes is hampered by the fact that numerous signaling pathways are 
defective. This seminar outlines the link between elevated platelet Ca2+ levels with post-
translational changes in the platelet proteome. 

Looking at the myriad of platelet pathways altered in the diabetic platelets one of the earliest 
described is an increase in basal Ca2+ levels as well as an exaggerated response to agonist 
stimulation. It has been possible to link this with the oxidative stress associated with diabetes as 
the peroxynitrite generated results in the tyrosine nitration and inhibition of the Ca2+ ATPase 
SERCA2, and thus increases cytosolic Ca2+ levels.1 The dysregulated platelet Ca2+ signaling 
stimulates the activation of calpains; Ca2+-activated proteases which results in the limited 
proteolysis of substrate proteins and subsequent alterations in signaling. We found that the 
activation of µ- and m-calpain in patients with type 2 diabetes has profound effects on the 
platelet proteome and identified septin-5 and the integrin-linked kinase (ILK) as novel calpain 
substrates. The calpain-dependent cleavage of septin-5 disturbed its association with syntaxin-4 
and promoted the secretion of α-granule contents; including TGF-β and CCL5. Calpain was also 
released by platelets and cleaved CCL5 to generate a variant with enhanced activity. Calpain 
activation also disrupted the ILK-PINCH-parvin complex and altered platelet adhesion and 
spreading. In diabetic mice, calpain inhibition reversed the effects of diabetes on platelet 
protein cleavage, decreased circulating CCL5 levels, reduced platelet-leukocyte aggregate 
formation and improved platelet function.2 These findings indicate that diabetes-induced 
platelet dysfunction is mediated largely by calpain activation, and suggest that calpain inhibition 
may be an effective way of preserving platelet function and eventually decelerating 
atherothrombosis development.  
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