miR-212-3p regulates the MAPK/ERK signaling axis via FGF7 in acquired oxaliplatin-resistant colorectal cancer (CRC)
Tsai-Yi Hsu, Chia-Yu Chu, Liang-Yi Hung#. Department of Biotechnology and Bioindustry Sciences, College of Bioscience and Biotechnology, National Cheng Kung University, Tainan 

Introduction. Acquired resistance to oxaliplatin-based chemotherapy (e.g., FOLFOX) is a major hurdle in the treatment of colorectal cancer (CRC), often leading to recurrence and poor prognosis. The MAPK/ERK pathway is a key driver of this resistance; however, the upstream regulatory mechanisms, particularly involving the FGF/FGFR axis and microRNA networks, remain unclear. 
Aims. This study aims to elucidate the biological function of miR-212-3p in modulating the ERK pathway and its consequent impact on chemoresistance and the tumor microenvironment.
Methods. We utilized human CRC cell lines (HCT116, LoVo, SW480) and generated their corresponding oxaliplatin-resistant strains (oxaR#9, LoVoR, SW480R). Bioinformatic analyses (TargetScan, KM-plot) were used to identify ERK-associated miRNAs and to evaluate their clinical prognostic significance. Gene and protein expression were assessed by qPCR and Western blot, respectively; cell viability was measured using CCK-8 to monitor drug response.
Results. Oxaliplatin-resistant CRC cells exhibit hyperactivated ERK signaling. Pharmacological inhibition of this pathway with the MEK inhibitor Trametinib effectively restored oxaliplatin sensitivity, inhibited cell proliferation, and suppressed DUSP4 expression, a downstream ERK pathway marker that is upregulated in resistant cells. Mechanistically, we identified miR-212-3p as a critical negative regulator of the ERK pathway. miR-212-3p was significantly downregulated in oxaliplatin-resistant cell lines, and clinical data analysis revealed that low miR-212-3p expression correlates with poor patient outcomes. Conversely, overexpression of miR-212-3p decreased MAPK1 mRNA levels and inhibited ERK activity. We further identified FGF7 as a direct target of miR-212-3p; FGF7 was upregulated in resistant cells, inversely correlating with miR-212-3p levels. The upregulation of FGF7 not only sustains ERK activation but is also associated with altered macrophage expression in the tumor microenvironment.
Discussion. We characterize a novel regulatory axis where the downregulation of miR-212-3p promotes oxaliplatin resistance by unleashing FGF7-mediated ERK hyperactivation. These findings suggest that the miR-212-3p/FGF7 axis serves as a crucial mechanism of chemoresistance and highlight the therapeutic potential of targeting this pathway or using ERK inhibitors such as Trametinib to improve clinical outcomes in CRC.
