MRGPRX2 activation by compound 48/80 stimulates β-defensin release from bladder urothelial cells
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Introduction. Urinary tract infections, predominantly caused by uropathogenic Escherichia coli (UPEC), are among the most common bacterial infections worldwide. Mas-related G protein-coupled receptors (MRGPRs), particularly MRGPRX2, and antimicrobial peptides such as β-defensins have been implicated in mucosal immune responses. However, their roles in bladder immunity remain poorly defined.

Aims. We have previously shown that MRGPRX2 is primarily expressed in the bladder urothelium. Although UPEC causes significant damage to urothelial integrity, no significant changes in MRGPRX2 expression were observed. This study aimed to determine whether β-defensin 1 and 3 (BD-1 and BD-3) release from bladder urothelial cells is modulated under UPEC infection and/or following MRGPRX2 activation.
Methods. Human urothelial RT4 and UROtsa cells were either infected with UPEC or treated with the MRGPRX2 agonist compound 48/80 (C48/80; 50 or 100 μg/mL) for 3 or 6 hours. BD-1 and BD-3 protein levels were quantified using ELISA, and mRNA expression was analysed by RT-PCR. 
Results. Basal BD-1 levels in RT4 cells were approximately 20 pg/mL and were nearly undetectable in UROtsa cells. Treatment with C48/80 significantly increased BD-1 levels to 150–200 pg/mL, representing approximately 3-fold and 35-fold increases in RT4 and UROtsa cells, respectively (**p < 0.01, one-way ANOVA). Similarly, BD-3 levels were almost undetectable at baseline but increased to 730–970 pg/mL following C48/80 treatment in both cell lines (***p < 0.001). However, mRNA expression levels of BD-1 and BD-3 were reduced following C48/80 treatment (*p < 0.05). UPEC infection decreased defensin protein secretion but did not significantly affect mRNA expression levels. 
Discussion. The reduction in defensin protein following UPEC infection suggests complex interactions within the innate immune response to UPEC infection. Although mRNA expression of BD-1 and BD-3 was reduced by C48/80 treatment, C48/80 markedly enhanced BD-1 and BD-3 protein release in both RT4 and UROtsa cells. These findings provide insight into the interaction between MRGPRX2 and β-defensins and suggest that MRGPRX2 may play a role in modulating bladder immune responses during infection.
