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[bookmark: OLE_LINK3]Figure S1. The antitumor activity and side effects of IH treatment.
(A, B) Oxygen concentration exceeding 90% or breathing of 60% oxygen for 12 h / Day result in death of tumor-free mice, log-rank test.
(C) [bookmark: OLE_LINK2]Representative H&E staining of lungs with 98% O2 treatment, bar (left)=200 μm, bar (right)=50 μm.
(D) [bookmark: OLE_LINK1]Representative H&E staining of lungs with 60% O2 (12 h / Day) treatment, bar (up)=200 μm, bar (down)= 50 μm.
(E) Quantitative analysis of body weight of mice treated with IH treatment (n=12) and the controls (n=8), two-tailed Student’s t-test.
(F) Representative images of HMGA2-stained lung sections, bar=100 μm. 
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Figure S2. The effect of IH on the proliferation of BEAS cells and lung cancer cell lines.
[bookmark: OLE_LINK4](A-D) CCK-8 assay analysis of cell proliferation in H1299, A549, LLC and BEAS cells (n=5). *P＜0.05, **P＜0.01, ***P＜0.001 vs the normoxia group, two-tailed Student’s t-test.
(E) Representative images of EdU staining in H1299, A549, LLC and BEAS cells, bar=50 μm. 
(F, G) IH treatment has no significant effect on the growth of xenograft tumors (n=7), NS, P＞0.05 vs the control group, two-tailed Student’s t-test.
(H) Image-iT green hypoxia reagent is used to detect hypoxia area in xenograft tumors, bar=100 μm. 
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Figure S3. The effects of hyperoxia on cell apoptosis and necrocytosis. 
(A- [bookmark: OLE_LINK5]E) Flow cytometric analysis of cells apoptosis in BEAS, H1299, A549 and LLC cells (n=5). **P＜0.01, ***P＜0.001; #P＜0.05, ###P＜0.001 vs the 60% O2 (0 h) group, respectively, one-way ANOVA followed by the Tukey’s post hoc test.
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Figure S4. The effects of hyperoxia on cell migration and invasion. 
(A- C) Hyperoxia treatment suppress cell migration in H1299, A549 and LLC cells, bar=50 μm.
(D- [bookmark: OLE_LINK6]F) Hyperoxia treatment suppress cell invasion in H1299, A549 and LLC cells, bar=50 μm.
(G-I) The wound healing assay is further performed to determine the effect of hyperoxia on H1299, A549 and LLC cell migration (n=5), bar=100 μm.
*P＜0.05, **P＜0.01, ***P＜0.001 vs the indicated group, two-tailed Student’s t-test.
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Figure S5. GESA analysis show significant changes in metabolic pathways in hyperoxia treated H1299 cells.
(A- H) Gene set enrichment analysis of significant differentially expressed mRNA with normalized enrichment score (NES) and false-discovery rate (FDR) Q value.
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Figure S6. Hyperoxia treatment affects the cellular redox homeostasis of lung cancer cells.
(A- C) Effect of hyperoxia treatment on the levels of glutathione in BEAS, H1299 and A549 cells (n=3). 
(D-F) Effect of hyperoxia treatment on the levels of ROS in BEAS, H1299 and A549 cells (n=5).
(G) Flow cytometric analysis of cells apoptosis in BEAS, H1299 and A549 cells incubated with 2 nM N-acetylcysteine (n=5). 
(H) Percentage of mice with lymph node metastases (P＞0.05). N-acetylcysteine was administered in drinking water (1g/L) until the lungs are harvested (n=11), Chi-square test.
(I) Lung tumor burden in mice 4 weeks after i.v. injection of H1299 cells and representative lung section.
*P＜0.05, **P＜0.01, ***P＜0.001, NS, P＞0.05 vs the normoxia or indicated group, two-tailed Student’s t-test.
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Figure S7. Hyperoxia treatment inhibits glycolysis in lung cancer cell lines.
(A, B) Heat map depicts changes in gene expression levels involved in “glycolysis” and “mitochondrial inner membrane”’, based on RNA-seq.
(C) [bookmark: OLE_LINK47]Relative protein expression levels of PFK2, HK2, MCT1, GPI, HIF1α and GAPDH in H1299 cells treated with 60% O2. 
(D-I) Measurement of ECAR and OCR in H1299, A549 and BEAS cells treated with 60% O2 (n=5).
(J-O) Effects of hyperoxia treatment on the mitochondrial respiration capacity and glycolytic capacity in H1299, A549 and BEAS cells. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]*P＜0.05, **P＜0.01, ***P＜0.001, NS, P＞0.05 vs the normoxia group, two-tailed Student’s t-test.
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[bookmark: OLE_LINK43]Figure S8. The progression of lung cancer depends on glucose and glutamine catabolism.
(A- D) Effects of glucose deprivation and glutamine deprivation on the proliferation of BEAS, H1299, A549 and LLC cells (n=3). Cells were plated in complete media which was replaced the following day with glucose-free or glutamine-free medium supplemented with 10% fetal bovine serum. 
(E- L) Effects of glucose deprivation and glutamine deprivation on the migration and invasion of H1299, A549 and LLC cells (n=3), bar=50 μm.
(M-P) Flow cytometric analysis of cells apoptosis in BEAS, H1299 and A549 cells (n=3).
*P＜0.05, **P＜0.01, ***P＜0.001 vs the control group; #P＜0.05, ##P＜0.01, ###P＜0.001, NS, P＞0.05 vs the indicated group, one-way ANOVA followed by the Tukey’s post hoc test.
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Figure S9. Knockdown of SLC1A5 inhibits the proliferation of H1299 and A549 cells.
(A, B) CCK-8 assay analysis of cell proliferation in H1299 and A549 cells (n=5). *P＜0.05 vs the shControl group, two-tailed Student’s t-test.
(C, D) Representative images of EdU staining in H1299 and A549 cells, bar=50 μm. 
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Figure S10. SLC1A5 over-expression increase the intracellular glutamine and cell invasiveness in lung cancer cells with hyperoxia treatment.
(A- C) The gene transfection efficiency was detected by PCR and Western blot (n=3).
(D) The level of glutamine in H1299 and A549 cells (n=5).
(E, F) Effect of SLC1A5 over-expression on migration and invasion of hyperoxia treated H1299 cells, bar=50 μm.
*P＜0.05, **P＜0.01, ***P＜0.001 vs the indicated group, two-tailed Student’s t-test.
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Figure S11. The expression levels of SLC1A5 and MYC are closely related to the clinical characteristics of patients with NSCLC.
(A, B) The expressions of MYC and SLC1A5 in NSCLC tissues and normal tissues was analyzed according to TCGA database.
(E) Correlation between mRNA levels of SLC1A5 versus MYC in LUAD tissues according to TCGA database, r=0.130, P=0.003.
(F) Correlation between mRNA levels of SLC1A5 versus MYC in LUSC tissues according to TCGA database, r=0.250, P＜0.001.
(F, I) MYC is increased in LUAD patients with lymph node metastasis or distant metastasis.
(G, H) SLC1A5 is increased in LUAD patients with lymph node metastasis.
(I-L) There was no significant difference in MYC and SLC1A5 expressions between LUSC patients with or without metastasis.
*P＜0.05, **P＜0.01, NS, P＞0.05 vs the N0 or M0 group, two-tailed Student’s t-test.
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