HDAC inhibition-driven phosphoglucomutase 1 succinylation promotes hepatocellular carcinoma progression
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Introduction. Hepatocellular carcinoma (HCC) is one of the leading causes of cancer-related mortality worldwide, and metabolic reprogramming is a key regulatory factor driving the occurrence and development of liver cancer. Phosphoglucomutase 1 (PGM1) is a crucial enzyme involved in both the synthesis and breakdown of glycogen. However, the role of succinylation of PGM1 in HCC progression remains unclear.
Aims. This study aims to elucidate the succinylation modification of PGM1 and its effect on the progression of hepatocellular carcinoma.
Methods. Quantitative proteomic analysis of lysine succinylation was conducted on human hepatocellular carcinoma tissues and paired adjacent non-tumor tissues by mass spectrometry. The key succinylation (Ksuc) sites affecting PGM1 were analyzed through mass spectrometry, immunoprecipitation (IP), and site-directed mutagenesis. The enzyme responsible for catalyzing lysine succinylation of PGM1 was identified. The enzymatic activity of PGM1 was assessed. The effects of succinylation at PGM1 lys234/235 on tumor growth were evaluated in vitro by CCK8 assays. The influence of PGM1 lys234/235 succinylation on the anti-liver cancer effect of lenvatinib was evaluated.
Results. The levels of PGM1 lys234/235 succinylation were significantly higher in hepatocellular carcinoma tissues than those in adjacent non-tumor tissues. The mimicking mutation (K234/235E) markedly increased the succinylation levels and reduced the protein expression of PGM1 compared with wild-type PGM1. Trichostatin A (TSA), a potent and specific inhibitor of HDAC class I/II, increased the succinylation level of PGM1. Furthermore, succinylation of PGM1 lys234/235 (K234/235E) reduced the enzymatic activity of PGM1. The mimicking PGM1 lys234/235 succinylation mutation (K234/235E) significantly enhanced the proliferation of HepG2 and Huh7 cells. Moreover, PGM1 lys234/235 succinylation reduced the sensitivity of hepatocellular carcinoma to lenvatinib.
Discussion. The succinylation of PGM1, which is negatively regulated by HDAC, promotes hepatocellular carcinoma progression, thereby uncovering a novel regulatory mechanism of PGM1. This finding suggests that targeting the succinylation of PGM1 could be a promising therapeutic strategy for hepatocellular carcinoma.
