HIF‑1α promotes the stemness of oesophageal squamous cell carcinoma by activating the Wnt/β‑catenin pathway
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Abstract：Hypoxia-inducible-factor 1α (HIF-1α) is a marker for poor prognosis in the majority of the cancer types, and it has been revealed to be essential for maintaining cancer stem cells (CSCs). In the present study, it was determined that the expression of HIF-1α and CSC-related genes under hypoxic conditions was upregulated. Stable knockdown of HIF-1α significantly inhibited cell proliferation, migra- tion and tumour growth in vivo in oesophageal squamous cell carcinoma (ESCC). A previous study revealed that the Wnt/β-catenin pathway may play a key role in maintenance and progression of CSCs. Therefore, it was also revealed that stable knockdown of HIF-1α reduced the formation of spheroid body cells, the expression of CSC-related genes and Wnt/β-catenin pathway-related target genes, as well as the activity of the Wnt/β-catenin pathway. Collectively, the present results indicated that HIF-1α may regulate the stemness of ESCC by activating the Wnt/β-catenin pathway.
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Figure 1. HIF-1α and CSC-related genes are upregulated
in ESCC in hypoxic conditions. (A) mRNA and protein levels of HIF-1α in four ESCC cell lines (KYSE70, KYSE450, Eca109 and Eca9706). (B) The protein expression of HIF-1α in hypoxic conditions (CoCl2 treatment) was higher than in normoxic conditions in ESCC cell line KYSE450. (C) The protein level of HIF-1α was elevated in ESCC tissues, compared with normal esophageal squamous epithelial tissues. (D) qRT-PCR and western blot analysis revealed that the mRNA and protein expression levels of the CSC-related genes Lgr5, ALDH1A1, NANOG, SOX2 and p75NTR in KYSE450 cells was increased under hypoxic conditions, compared with in normoxic conditions (*P<0.05 and **P<0.01). HIF-1α, hypoxia‑inducible factor 1; CSC, cancer stem cell; ESCC, oesophageal squamous cell carcinoma.
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Figure 2. Stable knockdown of HIF-1α decreases ESCC cell proliferation. A cell proliferation assay revealed that the proliferation rate of the HIF-1α-knockdown cell group was inhibited compared to the CON group and the NC group on the third day (*P<0.05). HIF-1α, hypoxia‑inducible factor 1; ESCC, oesophageal squamous cell carcinoma; CON, control cells; NC, negative control cells.
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