Beyond Inhibition: HDAC8-targeting PROTAC Redefines Cancer Cell Fate Decisions
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Introduction. PROTACs have emerged as a promising therapeutic strategy, highlighted by the clinical advancement of orally administered degraders. HDAC8 contributes to cancer progression through catalytic and non-catalytic functions that are not fully suppressed by conventional inhibition. HDAC8-targeting PROTAC induces proteasomal degradation of HDAC8, enabling complete functional depletion in cancer cells.
Aims. To evaluate the anticancer efficacy of our previously developed HDAC8-targeting PROTAC in head and neck squamous cell carcinoma (HNSCC) and determine whether HDAC8-targeting PROTAC drives biological outcomes distinct from those of catalytic inhibition alone.
Methods. Cytotoxicity was assessed by MTT assay in FaDu cells and human gingival fibroblasts. Antiproliferative activity, cell cycle distribution, and migration were analyzed using Deep Red Cytopainter® staining with Incucyte® live-cell imaging, propidium iodide staining, and scratch wound assay, respectively. Mechanistic effects on cell-cycle regulatory proteins were determined by Western blot analysis. 
Results. HDAC8-targeting PROTAC exhibited greater cytotoxicity in FaDu cells (IC50 of 1.60 ( 0.75 μM) than both an HDAC8 inhibitor and vorinostat, while showing minimal toxicity toward human gingival fibroblasts. The PROTAC suppressed cell proliferation and induced S- and G2/M-phase arrest, accompanied by decreased expression of Cdk1/2/4/6 and Cyclin A/B1/D. In contrast, the HDAC8 inhibitor induced only G2/M phase arrest with selectively Cdk1 reduction. The PROTAC also inhibited migration from 2 μM, whereas the HDAC8 inhibitor required 50 μM.
Discussion. HDAC8-targeting PROTAC causes stronger and more selective anticancer effects than HDAC8 or pan-HDAC inhibition by reprogramming cell cycle regulation and cancer cell fate, underscoring the therapeutic potential of HDAC8-targeting PROTACs in HNSCC.
