Deleting Cav3.1 using gene editing reduces mesangial cell proliferation and phosphorylation of ERK in vitro
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Abstract
Abnormal mesangial cell (MC) proliferation is a key element in the pathogenesis of chronic kidney disease (CKD) secondary to many glomerular diseases such as IgA nephropathy and diabetic nephropathy. Previous studies have demonstrated that inhibition of T type calcium channels (TTCC) reduces MC proliferation in rat and human cells but this has not been investigated in murine cells. Cav3.1 (Cacna1G), Cav3.2 (Cacna1H) and Cav3.3 (Cacna1I) are the isoforms of TTCC. The aim of this study was to investigate the effect of CaV3.1 knockout on mouse MC proliferation in vitro. The expression of all 3 TTCC isoforms was confirmed in mouse MC by RT-PCR. CRISPR-cas-9 gene editing technology was used to generate CaV3.1 knockout MC in vitro. Pure single cell knockout clones were isolated and confirmed by PCR, sanger sequencing and western blot. The effect of CaV3.1 knockout on mouse MC proliferation in vitro was studied using the microculture tetrazolium assay. The effect of the CaV3.1 knockout on the MC proliferation at signalling level was measured in the cells treated with 5% FBS and PDGF for pERK1/2 and total ERK by western blot. In the presence of PDGF, cell proliferation was reduced in CaV3.1 clones compared with wild-type cells. Further inhibition of CaV3.1 activity using mibefradil (a TTCC inhibitor) demonstrated the biggest impact in CaV3.1 KO cells in comparison to wild-type cells. CaV3.1 knockout cells in the presence of both 5% FBS and PDGF displayed reduced ERK1/2 phosphorylation than wild type cells. These results demonstrate that knocking out CaV3.1 in MC inhibitis PDGF-stimulated proliferation in vitro via ERK1/2 signalling. Further evaluation of CaV3.2 and CaV3.3 knockout, double and triple knockouts of these isoforms might provide more insight into the role of TTCC isoforms in MC proliferation.  In future work we aim to use CRISPR-cas-9 technology to make TTCC isoform KO animals to help further study these channels in the pathogenesis of mesangioproliferative renal disease in vivo. 
