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Methylglyoxal-modified carbonyl proteins in mitochondrial
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Methylglyoxal (MGO) binds covalently to proteins resulting in the formation of
advanced glycation end products (AGEs). AGEs can alter protein structure and
functions and involve in several pathological processes, including diabetes mellitus
(DM) and Alzheimer’s disease (AD). Previous studies have indicated that MGO can
induce cell apoptosis in glomerular mesangial cells. In the present study, we first
investigated whether MGO induces cytotoxic effects in rat glomerular mesangial cells
and whether tanshinone I1A exerts a cytoprotective effect against MGO-induced
cytotoxicity. Our results revealed that tanshinone 1A exerts little cytoprotective effect
in glomerular mesangial cells. We next examined whether treatment of mesangial
cells with MGO results in protein carbonylation using DNPH-derived immunoblot
assay. Incubation of mesangial cells with MGO resulted in significant increase of
protein carbonylation as revealed by two-dimensional electrophoresis (2D). Because
mitochondrial dysfunction is the hallmark of diabetic complications, we then
characterized the carbonylated proteins in isolated rat brain mitochondria using
matrix-assisted laser desorption/ ionization mass spectrometry (MALDI-TOF). We
demonstrated that pyruvate kinase muscle isozyme (PKM),



dihydropyrimidinase-related protein 2 (DRP-2), heat shock protein 70
(Hsp70),beta/gamma actin and alpha tubulin were carbonylated by MGO. Given
modification of these mitochondrial proteins have been linked to a variety of
neurodegenerative diseases, these findings may be important in understanding the
mechanisms by which hyperglycemia induces mitochondrial dysfunction in diabetic
complications.



