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The role of Glutathione Peroxidase enzyme 4 (GPX4) in human squamous cell carcinoma of the oral cavity
Masakatsu Fukuda and Hideaki Sakashita
Meikai University, Japan

GPX family, a selenoprotein, was first described as an enzyme that protects hemoglobin from oxidative degradation. The 
expression and activity of GPX4 depends on selenium. The liver is particularly sensitive to moderate selenium deficiency 

since other organs such as brain and reproductive system take up selenium with higher priority. Selenium-containing enzyme 
GPX4 antagonizes this damage by reducing lipid hydroperoxides to respective hydroxides. However, the role of GPX4 in 
human oral cancer remains unclear. Then, this study examined the role of GPX4 in human oral squamous cell carcinoma. 
Five Human Oral Squamous Cell Carcinoma (HOSCC) cell lines, HSC-2, HSC-3, HSC-4, Ca9-22 and SAS, were used in this 
study. As a result of real-time quantitative RT-PCR and Western blotting, GPX4 expression levels were the highest in SAS cells. 
GPX4 knockdown with GPX4 siRNA in SAS cells revealed to decrease the cell number. Then, suspecting apoptosis-induced 
cell death, caspase activity was also determined. It was indicated that GPX4 knockdown in SAS cells did not lead to apoptosis 
via the activation of caspases. In other words, it was suggested that GPX4 knockdown in SAS cells led to non-apoptotic cell 
death such as ferroptosis. In addition, the localization of GPX4 and p53 proteins in HOSCC tissues were examined using 
immuno-histochemistry. The positive reaction for MAb GPX4 was observed on the membrane of tumor cells in HOSCC 
tissues. Meanwhile, p53 immunoreactivity was clearly observed, especially consistent with GPX4 positive cells. These findings 
suggest that GPX4 plays a significant role in the proliferation of oral cancer.
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