Induction of S-phase arrest and apoptosis in glioblastoma via the HDAC8 PROTAC
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Introduction. Histone deacetylase 8 (HDAC8) is a crucial enzyme for growth and survival of glioblastoma cells. Unlike HDAC8 inhibitor, HDAC8 PROTAC modulates HDAC8 functions by inducing the proteasomal degradation of HDAC8 in cells. Recently, an HDAC8 inhibitor showed promise in inhibiting glioblastoma proliferation and improving survival rate in animal model. However, the novel strategy applying the HDAC8 PROTAC has yet to be explored.
Aims. To fill this gap, we intended to study effects and underlying mechanisms of the HDAC8 PROTAC in glioblastoma.
Methods. Initially, we investigated the HDAC8 reduction activity caused by the HDAC8 PROTAC through western blotting analysis. The cytotoxicity effect in glioblastoma and primary astrocytes was assessed using the MTT assay. The antiproliferative effect was investigated by employing the Deep Red Cytopainter® staining dye, and live-cell imaging was conducted using the Incucyte® analysis system. Cell cycle analysis was performed by applying the propidium iodide DNA labeling technique. The Annexin V-PE apoptosis assay was utilized to detect apoptotic cells. Lastly, we determined the levels of protein regulators involved in cell cycle and apoptosis through western blotting analysis.
Results. Our study revealed that the HDAC8 PROTAC reduced HDAC8 level in glioblastoma with a DC50 of 0.15 ( 0.07 μM. The HDAC8 PROTAC also reduced glioblastoma cell viability with IC50 of 4.87 ( 0.42 μM and showed less cell cytotoxicity effect in primary astrocytes. In addition, the HDAC8 Protac suppressed cell proliferation in a dose- and time-dependent manner. Interestingly, the HDAC8 PROTAC induced S-phase arrest by reducing the level of CDK2 and CDK4 in glioblastoma cells. As well as, the HDAC8 PROTAC regulated the level of Bax and Bcl-2 in glioblastoma, leading to the induction of glioblastoma cell apoptosis.
Discussion. By targeting HDAC8 for degradation, the HDAC8 PROTAC disrupts glioblastoma cell growth and survival by regulating the proteins involved in both cell cycle and apoptosis processes. These findings provide evidence for the potential therapeutic strategy of the HDAC8 PROTAC in glioblastoma treatment. 
