S-Nitrosylation of transglutaminase 2 impairs fatty acid-stimulated contraction in hypertensive cardiomyocytes

Yin Hua Zhang 


T Furuta et al., J Pai n Relief 2016, 5:3(Suppl) http://dx.doi.org/10.4172/2167-0846.C1.006
International Conference on
Fibromyalgia and Chronic Pain (June 15-16, 2016   Philadelphia, USA)


J Pain Relief
ISSN: 2167-0846 JPAR an open access journa
Fibromyalgia 2016
June 15-16, 2016
Volume 5, Issue 3(Suppl)
Page 40

Abstract (300 word limit)
Transglutaminase 2 (TG2) is a calcium-dependent enzyme and TG2-mediated modifications modulate the activities of a number of substrate proteins [1]. Elevated levels of TG2 activity have been shown to be associated with increased cell survival, inflammatory response, and extracellular matrix formation [2]. In the cardiovascular system, TG2 has been reported to be involved in the development of cardiac hypertrophy, vessel remodeling, and age-related vascular stiffness [3-6]. Interestingly, TG2 is implicated in the regulation of ATP synthesis and transport via modification of respiratory complexes and the ADP/ATP transporter in the mitochondria of skeletal muscle and myocardium, thereby increasing exercise tolerance [7]. However, the role of TG2 in the heart during conditions of pressure overload, especially in relation to ATP production from fatty acid (FA) oxidation in the mitochondria, has not been investigated. In this study, we investigated the involvement of TG2 in cardiomyocyte contraction under FA supplementation. Using TG2 inhibitor and TG2-deficient mice, we demonstrated that FA-supplementation activated TG2 and increased ATP level and contractility of cardiac myocyte from normal heart. By contrast, in cardiac myocytes from angiotensin-II treated rats and mice, the effects of FA-supplementation on TG2 activity, ATP level and myocyte contraction were abolished. We found that TG2 was inhibited by S-nitrosylation and its level increased in hypertensive myocytes. Treatment with inhibitor for neuronal nitric oxide synthase (nNOS) restored FA-induced increase of TG2 activity and myocyte contraction. Moreover, intracellular Ca2+ levels were increased by FA-supplementation in both normal and hypertensive myocytes, showing that S-nitrosylation of TG2 but not alteration of intracellular Ca2+ levels is responsible for contractile dysfunction. These results indicate that TG2 plays a critical role in the regulation of myocyte contractility by promoting FA metabolism, and provide a novel target for preventing contractile dysfunction in heart with high work-load.
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