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Figure S1 Figure 1 Radiation promotes macrophages M1 polarization and increases the secretion of pro-inflammatory cytokines, related to Figure1

(A) BMDMs were isolated from the femurs and tibias of C57BL/6 mice. The pictures demonstrate the purity of the macrophages. (B) RAW264.7 cells were exposed to a 4 Gy dose of X-ray radiation. The percentage of CD206+ cells was determined using FACS analysis. (C) BMDMs were exposed to a 4 Gy dose of X-ray radiation. The percentage of CD206+ cells was determined using FACS analysis. (D) RAW264.7 cells were exposed to a 4 Gy dose of X-ray radiation. The relative cell count was measured using a CCK8 assay. (E) RAW264.7 cells were exposed to a 4 Gy dose of X-ray radiation. The relative lactate concentration was measured using a Lactate Production Assay. Error bars are SEM of biological replicates and *p < 0.05; **p < 0.01; ***p < 0.001
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Figure S2 Proline counteracts the M1 polarization of macrophages induced by radiation, related to Figure2

(A) RAW264.7 were exposed to a 4 Gy dose of X-ray radiation, with or without proline treatment. The levels of total ROS are presented. (B) RAW264.7 were exposed to a 4 Gy dose of X-ray radiation, with or without proline treatment. Shown is the count of Dextran. (C) RAW264.7 cells were exposed to a 4 Gy dose of X-ray radiation, with or without proline treatment. The relative cell count was measured using a CCK8 assay. (D) RAW264.7 cells were exposed to a 4 Gy dose of X-ray radiation, with or without proline treatment. The relative lactate concentration was measured using a Lactate Production Assay. Error bars are SEM of biological replicates and **p < 0.01; ***p < 0.001
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Fig. S3 Proline modifies the ATP metabolism and oxidative phosphorylation processes in macrophages exposed to radiation, related to Fig. 3

(A) The differences in gene expression between radiation therapy alone and radiation therapy combined with proline were analyzed using RNA sequencing. The picture showing Pearson correlation between samples. (B) The volcano plot displays the number of differentially expressed genes in macrophages. Red dots represent upregulated genes, while green dots indicate downregulated genes. (C) All metabolites between radiation therapy alone and radiation therapy combined with proline were compared using LC/MS-MS. The graph showing the PCA score plots. (D) The amount of differentially metabolites in macrophages are shown as volcano map. Red dot represents increased metabolites and green dot represents decreased metabolites.
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Figure S4 Radiation increases ATPIF1 expression and knocking down ATPIF1 reduces its impact on macrophages, related to Figure 4

(A) After SHP1 shRNA tranfection, took the pictures by microscope and fluorescence microscope to show the transfection efficiency. (B) Western blot analysis showing ATPIF1 expression following transfection with three different shRNAs. (C) The relative expression of mTOR in RAW264.7 cells exposed to a 4 Gy dose of X-ray radiation, with or without proline treatment, is shown. (D) After ATPIF1 knockdown, the relative expression of mTOR in RAW264.7 cells exposed to a 4 Gy dose of X-ray radiation, with or without proline treatment, is shown. (E) RAW264.7 cells were pretreated with p-mTOR agonist for 24 h to choose the optimal concentration. Shown is the percentage of cell proliferation by CCK-8 assay. One representative experiment out of three performed. (F) The mitochondrial ROS levels in RAW264.7 cells are shown after exposure to radiation, ATPIF1 knockdown, and proline treatment. Error bars are SEM of biological replicates and ***p < 0.001
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Figure S5 The graph illustrates the representative data showing the fold change of the F4/80+CD86+ cells corresponding to the immunostaining images. **p < 0.01
