Exploring the PAR1-regulated human cardiac fibroblast phosphoproteome for fibrosis target discovery 
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Introduction. There remains an unmet therapeutic need to treat cardiac fibrosis to reduce heart failure progression. The Protease-activated receptor 1 (PAR1) can modulate the expression of fibrotic genes in cardiac fibroblasts (Fletcher et al, 2023). Mapping the downstream phosphorylation events following PAR1 activation in human cardiac fibroblasts (hCFs) will refine our understanding of the mechanism underpinning PAR1-mediated cardiac fibrosis.

Aim. To delineate the fibrotic signature and global phosphorylation events downstream of PAR1 activation in hCFs in the presence or absence of a pro-fibrotic mediator, transforming growth factor-β1 (TGF-β1). 
Methods. Quantitative data-dependent acquisition-mass spectrometry phosphoproteomics and RT-qPCR were employed to map the PAR1-mediated fibrotic response in hCFs (Lonza, Switzerland), following PAR1 peptide (EC80; 2.45 µM) exposure, ( TGF-β1 (48 h; 10 ng/mL). hCFs were exposed to PAR1 peptide for 7 min and 48 h for phosphoproteomics and gene expression assays, respectively. Phosphorylated peptides were identified and quantified using MaxQuant. Phospho-Analyst and Kinase Library were used for statistical and kinase mapping analysis. Benjamini-Hochjberg test (adjusted p value of 0.05) was used to determine significantly regulated phosphoproteins. 
Results. PAR1 peptide elicited a robust fibrotic profile in hCF by significantly up-regulating fibrotic genes; COL1A1 (7.3±3.3 fold), CTGF (131±27 fold), POSTN (43.7±8.5 fold), and ACTA2 (31.5±4.1 fold) in hCFs in the presence or absence of TGF-β1. Out of 9,872 phosphosites quantified, 116 were significantly regulated with PAR1 peptide treatment compared to vehicle control. Following TGF-β1 treatment to induce fibrotic remodelling, PAR1 significantly regulated 27 phosphosites compared to TGF-β1 control. Pearson correlation analysis of the fibrotic profile of PAR1 and the human kinome, as mapped to the PAR1-regulated phosphosites, highlighted protein kinase N 2 (PKN2) as a potential pro-fibrotic kinase.
Discussion. Our phosphoproteomics analysis identified PKN2 as a potential kinase target to treat cardiac fibrosis. Moreover, our study highlights phosphoproteomics as a useful tool to identify targets to facilitate drug discovery. 
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