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Introduction. Retinitis pigmentosa (RP) is a hereditary disease and one of the leading causes of visual impairment in Japan. One of its causative genes is MerTK, a receptor tyrosine kinase expressed in retinal pigment epithelial (RPE) cells. Mutations in MerTK impair efferocytosis of photoreceptor outer segments by RPE cells, leading to photoreceptor death due to disrupted homeostasis. In macrophages, the lipoprotein receptor LRP1, which is co-expressed with MerTK, has been reported to contribute to efferocytosis of cancer cells, making LRP1 a target of interest for cancer therapy. However, the role of LRP1 in RPE cells remains unclear.
Aims. Therefore, this study investigated whether LRP1 contributes to efferocytosis in RPE cells.
Methods. Human retinal pigment epithelial cell line ARPE-19 cells were used, and LRP1 and MerTK were knocked down individually or in combination using siRNA. Apoptosis was induced in mouse neuroblastoma Neuro2a cells using staurosporine. After labeling with the pH-dependent fluorescent indicator pHrodo, the cells were co-cultured with ARPE-19 cells to analyze efferocytosis by ARPE-19 cells.
Results. Single knockdown of MerTK or LRP1 in ARPE-19 cells inhibited efferocytosis by 54% and 50%, respectively. Double knockdown of MerTK and LRP1 inhibited efferocytosis by 50%, showing no statistically significant difference compared to single knockdown. Furthermore, immunofluorescence staining analysis of MerTK and LRP1 localization changes during efferocytosis revealed accumulation of both proteins around efferocytosed cells. Additionally, examination of the effect of receptor-associated protein (RAP), an LRP1 binding inhibitor, on efferocytosis showed no significant change by RAP.
Discussion. Thus, this study demonstrated that LRP1 in RPE cells does not bind directly to apoptotic cells but contributes indirectly to efferocytosis via MerTK. Future studies will involve detailed analyses of LRP1 function in the efferocytosis of RPE cells to explore its potential as a novel therapeutic target for RP.
