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Introduction. Metabolic reprogramming induced by overactivation of serine one-carbon metabolism is an important factor promoting breast cancer progression. Sideroflexin 1(SFXN1), serum and glucocorticoid-regulated kinase 3 (SGK3) are associated with serine production and one-carbon metabolism. However, the biological activity of SFXN1 in ER+ breast cancer and its regulatory mechanism with SGK3 are unclear.

Aims. This study aimed to elucidate the role and specific mechanisms of SFXN1 in ER + breast cancer.

Methods. we first investigate the biological function of SFXN1 in ER+ breast cancer at the cellular level by CRISPR/Cas9 technology combined with metabolomics. Then, the role and mechanism of SFXN1 in the ferroptosis defence pathway through positive regulation of SGK3 will be clarified. Finally, the above be verified at the clinical sample and animal level. 

Results. Our results showed that SFXN1 is highly expressed in ER+ breast cancer, and knockdown of SFXN1 inhibited GSH-GPX4, the ferroptosis defence pathway, inhibited the proliferation of ER+ breast cancer cells and induced ferroptosis. Meanwhile, the expression of SFXN1 was positively regulated by SGK3.

Discussion. Our findings demonstrate that SFXN1 is up-regulated by SGK3 to promote serine metabolism and GSH synthesis, increase GPX4 expression, activate the ferroptosis defence mechanism, and thereby promote the malignant progression of ER+ breast cancer. This study provide theoretical and experimental basis for the discovery of new targets and intervention strategies for ER+ breast cancer.
