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Development of novel therapeutic strategies targeting esophageal
tumor-initiating cells
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Methods: First, we validated aldehyde dehydrogenase 1 (ALDH1) as a TIC
marker and investigated its ability to mediate resistance in human ESCC cell lines. Then, we focused
on disulfiram (DSF), an aldehyde dehydrogenase inhibitor, used to treat alcohol use disorder. We
investigated the effect of DSF and copper (11) D-gluconate (Cu) on the radiosensitivity of ESCC in
xenograft mouse models. Results: ALDH1-positive cells showed an upregulation of SOX2 and Nanog,
exhibiting much stronger tumor-initiating properties than ALDH1-negative cells. Furthermore,
inhibition of ALDH1 attenuated the tumor-initiating properties of ESCC cell lines. Our results also
showed that ALDH1-positive cells were resistant to chemotherapy and radiotherapy, and the inhibition
of ALDH1 led to the mitigation of therapeutic resistance. Our in vitro and in vivo studies revealed
that the DSF/Cu complex could radiosensitize ALDHl-positive ESCC cells and downregulate the
phosphoinositide 3-kinase/Akt pathway.
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