Identification of Tyrosine Phenol-Lyase Inhibitors from Compound Library and TCM via MALDI-TOF 
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Introduction. Tyrosine phenol-lyase (TPL) mediates the catalyzation of the substrate L-tyrosine into phenol, which is a critical gut microbiota-derived metabolite. This enzymatic pathway represents a primary source of phenolic protein-bound uremic toxins (PBUTs), which are critically linked to the progression of chronic kidney disease (CKD). Consequently, identifying potent TPL inhibitors represents a vital therapeutic strategy for mitigating uremic toxicity. 
Aims. This study aims to identify TPL inhibitors from natural product library and traditional Chinese medicine (TCM) extracts.
Methods. The compound candidates were identified through virtual screening with high binding affinity for the TPL active site and from crude extracts of TCM. Compound candidates and crude extracts of TCM was individually added into the mixture of tyrosine and TPL. To increase the hydrophobicity of phenol for its detectability on MALDI-TOF, the reaction mixtures were further derivatized with dansyl chloride (DnsCl) into dansylated tyrosine and phenol. By comparing the peak ratio of dansylated tyrosine and phenol, the inhibitory ability of the compound toward TPL can be rapidly evaluated.  
Results. A database of 400 compounds was used to identify potential inhibitors via virtual screening; two were subsequently verified by molecular dynamics (MD) simulations and MALDI-TOF analysis. Furthermore, 80 extracts from clinically used TCM formulas were also screened using MALDI-TOF, and one of them was found to have potential TPL inhibitory activity.
Discussion. This study identifies two potent compounds and one TCM extract with significant TPL inhibitory activity, offering promising lead candidates for drug development. The active compounds of TCM extract will be further identified, and in vivo experiments will be performed to evaluate their inhibition efficacy in animal models.
