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Ca&*-calmodulin dependent protein kinase 1l (CaMKIl) is a nodgllatory protein in both the heart and
brain. ChronicCaMKII activation is associated with a number of cawdgrular pathologiesFor example,
CaMKIl activation during heart failure can directly induce changes in ion charatiglgg C&* handling, and
apoptotic signaling pathays. Herewe present data demonstrating a direct link between CaMKII activity and
hypeglycemia, a mechanism that may contribute to structural and electrical remodeling of the heart in patients
with diabetes mellitus. Indeed, more than 180 million people arounddhd suffer from diabetes, ael( risk
factor for heart disease and neurgeleeratie dsorders. V& describe the ngel obsenation that a ceelent
modification of CaMKIl by O-linked N-acetylglucosamine (O-Ghd) is enhanced significantly during
hypeglycemia. O-GlchMc modification of CaMKIl results in autonomous &ation of the kinase\en dter
[C&?*] declines via a mechanism similar to phosphorylation or oxidation of the kiN#sedso shev that O-
GIcNAc modified CaMKIl is increased in heart and brain from both diabetic humans and rats. In isolated
cardiac myocytes, both acute enhancement of glucose concentration as isshgerdiabetes and
pharmacological enhancement of O-GIcNAc modification significantly enhances CaMKII-dependetibacti
of spontaneous sarcoplasmic reticulum (SRj*Galease eents (sparks).Ca* sparks are thought to underlie
arrhythmogenesis and cardiac pathologife show an increase of argithmic events in perfused rat hearts
exposed to acute eldion of glucose concentrationimportantly glucose dependent arrhythmogenesasw
found to be O-GlcNAc- and CGadependent, suggesting &yk mle for O-GIcNAc signaling in diabetic
arrhythmia. Thus,0-GIcNAc modification of CaMKIl is a newly diseered signaling eent that contrilntes
critically to cardiac pathophysiology in diabetes and other diseases.
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