Differential role of lactoferrin transcript variants in prostate cancer development
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Introduction. Lactoferrin (LTF) is a gene that exhibits varied expression across multiple types of cancers, notably showing high expression in prostate adenocarcinoma. The LTF gene produces several transcript variants, including LTF-1 and LTF-2, which have distinct structural features. However, little is known about distinct function of LTF transcript variants in cancer biology.
Aims. This study aims to elucidate the distinct biological roles of the LTF transcript variants in prostate cancer progression. 
Methods. The study utilized prostate cancer cell line models (knockdown and overexpression), in vivo mouse xenografts, and analyses of intracellular iron (Fe2+, Fe3+) and reactive oxygen species (ROS) levels.
Results. Advanced prostate cancer cells (PC3 and C4-2) exhibited significantly higher baseline LTF expression than LNCaP cells. Notably, LTF-1 was primarily found in the cytosol and secreted into the extracellular space, whereas LTF-2 was predominantly localized to the nucleus. The targeted knockdown of LTF-2 markedly inhibited cell proliferation and colony formation. In contrast, the knockdown of LTF-1 did not produce these significant tumor-suppressive effects. Knockdown of LTF-2 disrupted iron homeostasis by increasing intracellular Fe2+ levels. This disruption led to elevated ROS accumulation and significantly increased cell sensitivity to FINO2-induced ferroptosis. Overexpression of LTF-2 effectively reversed these effects, suppressing ferroptosis. In xenograft models, silencing LTF-2 significantly reduced both tumor weight and volume compared to the control and LTF-1 knockdown groups. Clinically, elevated LTF expression was prominent in CRPC tissues and was significantly associated with poorer overall survival and shorter progression-free survival in patients with high LTF expression.
Discussion. The data strongly indicate that the nuclear variant LTF-2, rather than the LTF-1, acts as a primary oncogenic driver in prostate cancer. LTF-2 plays a critical role as a ferroptosis suppressor by regulating intracellular iron metabolism (Fe2+/Fe3+ balance) and preventing the toxic accumulation of ROS. Therefore, targeting the LTF-2 variant or its downstream iron metabolism pathways would presents a promising therapeutic strategy to re-sensitize highly malignant prostate cancer cells to ferroptotic cell death.
