Adipose overexpression of mitochondrial catalase alters cardiac proteome during cancer-induced cardiac cachexia.
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Introduction. A debilitating result of colorectal cancer (CRC) is cachexia: fat/muscle wasting that leads to cardiac atrophy and heart failure. Adipose tissue undergoes extensive remodelling during CRC, including inflammation, oxidative stress and lipolysis that promote cardiac cachexia and predict survival in patients. Here, we hypothesised that improving adipose tissue health by adipose-targeted overexpression of the antioxidant mitochondrial catalase (mCAT) can alter the cardiac proteome and thereby improve cardiac cachexia.
Aims. To determine cardiac proteome changes conferred by adipose-overexpression of mCAT during AOM-DSS model of colitis-associated CRC. 
Methods. AdipoQ-mCAT transgenic (TG) mice were generated by crossing AdipoQ-Cre with floxed mCAT mice. Colitis-associated CRC was induced using AOM/DSS protocol in TG and wild-type (WT) mice. Cardiac tissue from WT and TG mice with CRC were compared to healthy tissues via bottom-up proteomic analysis. DAVID/STRING databases were used for functional enrichment analyses. 
Results. Proteomic analysis showed 80 up- and 99 down-regulated proteins in WT mice treated with AOM-DSS (Figure A), and 105 up- and 63 down-regulated proteins in TG hearts (Figure B), but only 26 up- and 16- down-regulated proteins were found in both genotypes (Figure C). Functional enrichment analysis indicated extracellular matrix, cell cycle, redox response and lipid metabolism are altered in WT hearts by AOM-DSS treatment, whereas mitochondrial organisation and metabolic pathways were altered in TG hearts with AOM-DSS treatment.
Discussion. We have demonstrated cardiac tissues undergo significant molecular changes during CRC induction, however it is unknown whether this directly contributes to cardiac cachexia development. Adipose-overexpression of mCAT significantly changes the cardiac proteomic response to CRC induction, suggesting targeting antioxidants to adipose tissue may be developed into a promising treatment strategy for cardiac cachexia in CRC patients. 
