CXCL1 and CXCL8 Promote a Proinflammatory Microenvironment in Neurofibromas
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Introduction. Neurofibromas are a hallmark of neurofibromatosis type 1. They feature a complex tumor microenvironment that is known to sustain tumor growth. However, the specific drivers responsible for maintaining this inflammatory niche have previously remained elusive.
Aims. The study aimed to investigate the role of chemokines in shaping the neurofibroma tumor microenvironment to identify the underlying mechanisms of the inflammatory environment.
Methods. The study compared the secretome of neurofibroma cells with that of control Schwann cells. We utilized overexpression models of CXCL1 and CXCL8 in Schwann cells to observe downstream effects. Functional assays were conducted using conditioned media to test the response of macrophages, neutrophils, and fibroblasts. Finally, pharmacological blockade was tested using Reparixin, a CXCR1/2 antagonist.
Results. Neurofibroma cells exhibit a markedly elevated secretome compared to control Schwann cells, with CXCL1 and CXCL8 being the most significantly upregulated. Overexpression of these two chemokines induced a broad pro-inflammatory panel (including CXCL9, CXCL10, CCL2, and others), effectively recapitulating the native neurofibroma secretome. Conditioned media induced: (1) M1 macrophage polarization, phagocytosis, and migration; (2) N1 neutrophil proliferation and polarization; (3) Fibroblast activation into a pro-inflammatory, proliferative state. Additionally, Reparixin successfully suppressed the mRNA expression of key chemokines in neurofibroma cells.
Discussion. This study identified CXCL1 and CXCL8 as master regulators of the immune landscape. The attenuation observed with Reparixin underscores the central, initiating role of the CXCL1/8 signaling axis in maintaining the chemokine-rich environment. In summary, our study delineates a critical chemokine cascade. Targeting this pathway represents a promising therapeutic strategy to disrupt the pro-inflammatory niche and neutralize the pro-tumor microenvironment.
