Reprogramming histone methylation status as a therapeutic approach for MPNST therapy
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Introduction. Malignant peripheral nerve sheath tumor (MPNST) poses a significant challenge in cancer treatment, being largely resistant to current therapies. With no FDA-approved medication for MPNST, the need for novel treatment strategies is urgent. Our preliminary research has identified an overexpression of lysine-specific demethylase 1 (LSD1) in MPNST, suggesting LSD1 as a potential oncogenic driver. LSD1 demethylates histone H3 on lysine 4 and lysine 9 to modulate epigenetic reprogramming for gene repression and activation. Addressing the specific roles of LSD1 in the MPNST epigenome might reveal a novel therapeutic target for this unmet medical need.

Aims. This study aimed to delineate the contributions of LSD1-mediated epigenetic reprogramming to MPNST tumorigenesis.
Methods. We took the approach of LSD1 knockdown by LSD1 siRNA and LSD1 pharmaceutical inhibition by SP-2577 to address the role of LSD1 in MPNST tumorigenesis. The transcriptome of LSD1 modulation was profiled by NGS RNA-sequencing. MPNST xenograft mouse model was utilized to evaluate the therapeutic potential of LSD1 inhibitor SP-2577.
Results. LSD1 was found to be overexpressed in clinical human MPNST samples, experimental mouse MPNST models, and cultured MPNST cell lines. Suppression of LSD1 by LSD1 siRNA or LSD1 inhibitor SP-2577 significantly induced cell apoptosis and arrested the cell cycle at the G1 phase. Transcriptome analysis revealed that LSD1 knockdown or inhibition induced the expression of oxidative stress regulator TXNIP. Overexpression of TXNIP induced the levels of ROS to promote cell apoptosis and arrest the cell cycle, resulting in a potent anti-MPNST activity. MPNST xenograft mice treated with SP-2577 revealed a reduction in tumor growth rate.
Discussion. In conclusion, the modulation of LSD1 activity demonstrates promising anti-MPNST activity by altering the epigenetic background of MPNST cells. This underscores the potential of LSD1 as a promising target for MPNST therapy. Furthermore, the LSD1 inhibitor SP-2577 used in our study could be a potent anti-MPNST small molecule, offering hope for the future of MPNST treatment. These findings suggest a potential therapeutic strategy for MPNST, which is currently a challenging cancer to treat.
