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Introduction. Managing advanced-stage brain tumors presents several critical challenges, particularly in overcoming tumor invasiveness. Although glioblastoma (GBM) rarely metastasizes to distant organs, it exhibits aggressive infiltration within the brain. The GEPIA database demonstrates that high expression of macrophage inhibitory cytokine-1 (MIC-1) is positively correlated with poor survival in GBM patients. Therefore, MIC-1 and its downstream signaling pathways may act as critical regulators in GBM progression.
Aims. Since MIC-1 commonly presents in a secreted form, this study aims to examine its impact on the motility of GBM cells. Furthermore, we attempt to explore whether GDNF family receptor alpha-like (GFRAL), a recently identified receptor for MIC-1, is involved in regulating GBM progression.
Methods. Transwell assays were used to evaluate the migration ability of U251 and U87 GBM cells after treatment with MIC-1 recombinant protein. Subsequently, gene silencing experiments targeting GFRAL or MIC-1 were conducted to elucidate the downstream mechanisms. Zymography, Western blot and qPCR were also used for investigating detailed mechanisms.
Results. Treatment with recombinant MIC-1 protein significantly promoted cell motility in GBM cell lines, while this effect was abolished by GFRAL knockdown. Given that matrix metalloproteinases (MMPs) play vital roles in cancer metastasis, several MMPs’ activities were examined. Interestingly, the activity of MMP-2, but not MMP-9, was enhanced by recombinant MIC-1 protein, while blocked by GFRAL knockdown. In addition, GFRAL activation induced phosphorylation of AKT at Ser473, and treatment with AKT inhibitor suppressed MIC-1-induced MMP-2 activation and subsequent cell motility. 
Discussion. In this study, we identified a novel MIC-1/GFRAL/AKT signaling pathway that may promote GBM cell motility. These findings reveal a previously unrecognized pathway linking MIC-1 to MMP-mediated GBM metastasis and may serve as a potential therapeutic target.
