CHONDROCYTE HOMEOSTASIS DYSREGULATION BY PIEZO1 ACTIVATION AND F-ACTIN LOSS
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Post-traumatic Osteoarthritis (PTOA) is driven by excessive mechanical loading onto cartilage. However, the mechanotransduction pathways through which overload drives cartilage degradation have yet to be fully elucidated. A previous surgical PTOA model showed that cartilage degeneration coincided with loss of chondrocyte F-actin in presumed mechanically overloaded regions. In a separate study, it was found that excessive mechanical loading also increases the mechanosensitive ion channel PIEZO1 activation in chondrocytes. Thus, we speculate that overload-induced PIEZO1 activation may alter F-actin to dysregulate chondrocyte homeostasis and promote degeneration. In this study, we test the hypothesis: Mechanical overload induces loss of F-actin and F-actin loss is triggered by PIEZO1 activation.	Comment by Justin Parreno: Increase in what exactly ? Expression? Activation?	Comment by Justin Parreno: NVM I see it is expression.. But double check that. From the studies I remember, inflammatory mediators increase PIEZO1 expression and load just leads to activation which if there is more receptors overactivation
To examine the effects of mechanical loading on F-actin, we stretched primary bovine chondrocytes and compressed equine cartilage cores. We found mechanical loads >25% caused F-actin loss. Since overload has been shown to cause excessive PIEZO1 activation, we investigated the effect of PIEZO1 activation on chondrocyte homeostasis by treating chondrocytes with activator, Yoda1. Yoda1 decreased chondrogenic type 2 collagen mRNA levels at 5 µM, 10 µM, and 40 µM concentrations and increased degradative enzyme matrix metalloprotease 13 mRNA levels 40 µM. We performed imaging for F-actin and found that 5 µM Yoda1 increased F-actin but was not significant at 10 µM and 40 µM concentrations. 	Comment by Justin Parreno: What concentrations?
PIEZO1 activation alters chondrocyte homeostasis, favoring catabolic expression of mRNA. However, PIEZO1 activation did not lead to F-actin loss. Therefore, our preliminary results would suggest that PIEZO1-mediated catabolism may be occurring independently of actin-based signaling. Delineating the mechanisms by which Piezo activation signaling and F-actin loss drive PTOA will further our understanding of PTOA disease progression and may elucidate key areas for intervention. 
											



