Preclinical investigation of FGF/FGFR pathway inhibition in adrenocortical carcinoma cell models
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Introduction. Adrenocortical carcinoma (ACC) is a rare malignancy with limited treatment options. The Fibroblast Growth Factor (FGF)/FGF Receptor (FGF/FGFR) signaling axis has emerged as a potential therapeutic target. Previous work identified FGFR1–4 upregulation in ACC, correlating with poor prognosis.
Aims. In this study, we investigated the therapeutic relevance of FGFR-inhibition in ACC using 2D and 3D cultures across five ACC cell lines, with or without co-cultured of primary adrenal fibroblasts.
Methods. Selective FGFR-inhibitors, erdafitinib (pan-FGFR), rogaratinib (FGFR1–3), and fisogatinib (FGFR4), were tested to assess effects on cell viability and FGF2 and FGF21 secretion.
Results. ACC models predominantly expressed FGFR1-IIIc, with TVBF-7 uniquely exhibiting highest levels of FGFR2 IIIb/ IIIc (ΔCt: 2.91/5.97×10⁻²) and FGFR4 (ΔCt: 1.22×10⁻²) (p < 0.0001 vs other lines). Erdafitinib and rogaratinib reduced cell viability in a concentration-dependent manner in all ACC cell lines, with TVBF-7 being the most sensitive (erdafitinib IC₅₀: 2.07 μM vs. 15–18 μM in other lines; rogaratinib IC₅₀: 1 μM vs. 12–19 μM). Fisogatinib was overall less effective, except in NCI-H295R (IC₅₀: 10.5 μM). In 3D cultures, TVBF-7 remained highly responsive, while JIL-2266 showed fibroblast-mediated resistance. Notably, untreated spheroids accumulated FGF2 over time, an effect reversed by FGFR-inhibitors in monocultures but buffered in co-culture, highlighting the influence of stromal components. FGF21 responses were variable across models.
Discussion. Overall, these findings demonstrate that FGFR signaling supports ACC cell viability and paracrine interactions within the tumor microenvironment. FGFR inhibitors show context-dependent efficacy and influenced by tumor-stroma interactions, underscoring the utility of 3D co-culture systems to evaluate drug responses.
