CLPP AGONISTS DISRUPT MITOCHONDRIAL PROTEOSTASIS DEMONSTRATING THERAPEUTIC POTENTIAL IN TRIPLE-NEGATIVE BREAST CANCER
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Mitochondria perform a multitude of critical functions in cellular physiology and metabolism, including providing energy for growing cells, making them a conspicuous target for cancer therapeutics. Mitochondrial caseinolytic protease (CLPP), a key component of the CLPXP protein complex, is essential for mitochondrial protein homeostasis, and has emerged as a potential target in cancer therapy. While imipridone-based CLPP agonists have shown promise in acute myeloid leukemia, their broad pharmacological activity limits clinical application. To overcome this, we tested two novel cyclic acyldesipeptide (ADEP)-based compounds, 1-118-P and 1-126-P, derived from natural product antibiotics. Our goal was to evaluate their efficacy against triple-negative breast cancer (TNBC) cells.
IC50 analysis of 1-118-P and 1-126-P enabled us to quantify their potency in inducing CLPP activation-mediated cell death. We compared their effects in breast epithelial cell lines 76N-TERT and MCF10A. Regression analysis showed that 1-118-P had an IC50 of 129.98 µM in 76N-TERT cells and 101.03 µM in MCF10A cells, whereas 1-126-P exhibited IC50 values of 160.99 µM in 76N-TERT and 109.80 µM in MCF10A. When compared to cancerous cell lines, 1-126-P was more cytotoxic to cancer cells than 76N-TERT but also exhibited significant cytotoxicity in non-cancerous MCF10A cells. By contrast, 1-118-P exhibited the highest cytotoxicity in the MDA-MB231 TNBC cell line with reduced toxicity in non-cancerous cells. This suggests it may be selectively toxic to TNBC tumors.
Additionally, a gel-based in vitro CLPP protease activity assay demonstrated that only 1-118-P effectively activated CLPP, leading to increased casein protein degradation. Densiometric analysis confirmed significant CLPP activation, comparable to the known CLPP activator TIC-10. These results show promise in the ability of 1-118-P compounds to disrupt protein homeostasis in the mitochondria. 
Our findings highlight the potential of mitochondria-targeted CLPP agonists as a new class of TNBC therapeutics. Through selective targeting of mitochondrial CLPXP, 1-118-P offers an attractive platform for further drug development, particularly in refractory triple-negative breast cancer treatment. 
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