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Redox signaling, redox metabolic shuttles and changes of mitochondrial cristae upon
insulin secretion

Petr Jezek, Department of Mitochondrial Physiology, Institute of Physiology of the Czech
Academy of Sciences, Prague, Czech Republic

In pancreatic B-cells, NADPH-oxidase 4- (NOX4-) mediated cytosolic H202 release represents
redox signaling essential for glucose-stimulated insulin secretion (GSIS) [1]. At least three
metabolic shuttles activated upon GSIS enable that the matrix superoxide/H202 release
declines, since equivalents of unmade NADH are transferred to the cytosolic NADPH [2]. For
IS stimulated by fatty acids (FAs) and branched-chain ketoacids (BCKAs) [1], B-oxidation
creates superoxide/H202, which provides mt-PM redox signaling from mitochondria to
plasma-membrane which enables i) closing ATP-sensitive K+-channels (KATP), together with
elevated ATP; and for FASIS also ii) activation of mitochondrial (H202-) redox-activated
phospholipase iPLA2y/PNPLA8, which cleaves FAs from mitochondrial phospholipids and
supplies metabotropic GPR40 receptors, amplifying insulin secretion [3]. These mechanism
were investigated in pancreatic islets (Pls) isolated from wt and PNPLA8 knockout (KO) mice
by various techniques. Redox signaling was inferred from FASIS blockage by 10 nM SkQ1, a
mitochondrial matrix-targeted antioxidant, and by overexpressed cytosolic catalase.
Moreover, bulky cristae existing in low glucose in INS1E cells and Pls became narrow upon
GSIS and IS stimulated by BCKAs [4]. Speculatively, redox signal might participate/reflect
cristae morphology changes.
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