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Drug repositioning using the gene promoter activity-based anticancer drug
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In the present study, we aimed to develop a novel reporter system evaluating

tumorigenesis, invasiveness, metastasis, and druggability. High expression and genetic
amplification of matrix metalloproteinase 9 (MMP9) were found in rapid metastatic colon cancer
cases. Furthermore, the properties of three-dimensional (3D) tumor-like organoids (tumoroids) more
closely resemble in vivo tumors. We screened the pharmacologically active compounds using an
original tumoroid-based multiplex phenotypic screening system with an MMP9 promoter-driven
fluorescence reporter to evaluate tumoroid formation and progression. The anti-Parkinson drug
benztropine was the most effective compound uncovered by the screen. Benztropine significantly
inhibited in vitro tumoroid formation, cancer cell survival, and MMP9 promoter activity. Benztropine
also inhibited the tumor growth, circulating tumor cell number, and rate of metastasis in a tumor
allograft model in mice.
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