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Supplementary Figure legends
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Supplementary Figure S1. Structure and docking score of selected chemical compounds.
 (A) 11 compounds predicted to bind to human Chi3L1 from Chembridge library. (B) Chi3L1-chemcal docking models using Glide software. The code and docking score (kcal/mol) for each compound were shown under each compound.
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Supplementary Figure S2. Anti-cancer effect of selected chemical compounds.
 (A-C) A549, H460, and LLC cell lines were treated with 11 chemical compounds, and cell growth determined with MTT assay. (D) A549 and H460 cells were treated pretreated with 5 μM of K284 for 1 h, and then were incubated with LPS (50 ng/mL) for 6 h. Transcriptional activities were measured by luminescence. Values are from three experiment with duplicates. **, P < 0.01 (vs. Control); ***, P < 0.001 (vs. Control). (E) K284 treatment at different concentration to various cancer cell lines. *P < 0.05 (vs. Control). All error bars of graph reported are the standard deviation (SD) from three independent experiments.
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Supplementary Figure S3.  Anti-cancer effect of K284 in lung cancer cells.
A549 cells and H460 cells were treated with 0 to 5 μM of K284 for 48 h (A, B, E, F, G and H) or 24 h (C and D). (A-B) Cell viability was determined by MTT assay. (C-D) Cell cycle analysis was performed by flow cytometer. (E-F) Cell migration was determined by trans-well migration assays. Migrated cell numbers showed in lower panel. (G-H) Apoptosis was determined with TUNEL assay. Data are expressed as the mean ± S.E.M. of three experiments. Scale bar, 50 μm.  *P < 0.05 vs. control.
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Supplementary Figure S4. Effect of K284 on the expression of cell growth, migration, and apoptosis related proteins.
A549 cells and H460 were treated with 0 to 5 μM of K284 for 24 h. (A-B) The expression of cell cycle related proteins such as CDK2, CDK4, CDK6, cyclin D1, and cyclin E as well as PCNA for cell proliferation marker was measured by Western blotting. (C-D) The expression of cell migration related proteins such as MMP2, MMP3, MMP9, and MMP13 was measured by Western blotting. (E-F) The expression of apoptotic cell death related proteins such as caspase 3, Bax, Bcl-2, p21, and p53 was measured by Western blotting in A549 and H460. Values under bands indicate related density. The experiments were repeated with duplicates.
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Supplementary Figure S5.  Mutation effects of docking site of CHI3L1 to K284 on cell growth and migration.
 (A-B) Full length or 278-294-AA-deleted mutation of human Chi3L1-6×Myc expressed A549 (A) and H460 cells (B) were treated with 5 μM of K284. Cell cycle was measured after 12 h treatment of K284. *P < 0.05 vs. Control. (C-F) Full length or 278-294-AA deleted mutation of human Chi3L1-6×Myc expressed A549 cells and H460 cells were treated with 5 μM of K284 for 24 h. The migrated cell numbers showed in lower panel (C-D). ***P < 0.001 vs. control. Cell viability was determined by MTT assay (E-F). Data are expressed as the mean ± SD of three experiments. ***P < 0.001 vs. Control
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Supplementary Figure S6. CHI3L1 and IL-13Rα2 gene/disease network.
(A) Relationship between IL-13Rα2 and Chi3L1 on various disease was predicted by GWAS/OMIN/DEG database. (B) Genetic relationship between Chi3L1 and IL-13Rα2 was predicted by Biomart and GEO analysis.
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Supplementary Figure S7.  Inhibitory effect of K284 on the activation of JNK/AP-1 signals in A549 lung metastasis model and melanoma tumor growth model.
 (A) B16F10 melanoma cells were injected in C57BL/6 mice that were then intravenously administered via the tail vein saline (left) or 0.5 mg/kg K284 (right) at 3-day intervals for 3 weeks. Western blot analysis for p-JNK, JNK, p-AKT, AKT, p-c-fos, c-fos, p-c-jun, c-jun from the lung tumor metastatic tissue lysate of C57BL/6 mice. The relative protein expression in the K284-treated group compared with that in the control group is shown in the graphs. *P < 0.05 vs. control. (B) A549 human lung cancer cells were injected in BALB/c nude mice that were then intravenously administered via the tail vein saline (left) or 0.5 mg/kg K284 (right) at 3-day intervals for 8 weeks. Western blot analysis for for p-JNK, JNK, p-AKT, AKT, p-c-fos, c-fos, p-c-jun, c-jun from the lung tumor metastatic tissue lysate. The relative protein expression in the K284-treated group compared with that in the control group is shown in the graphs. *P < (0.05 vs. Control); **, P < 0.01 (vs. Control); ***, P < 0.001 (vs. Control).
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Supplementary Figure S8. Transcriptional activity of CHI3L1-related transcription factors.
 (A-E) NF-κB, USF1, SP-1, STAT3 and AP1 consensus sequence contained luciferase vector were transfected to A549 cell line. Cells were pretreated with 5 μM of K284 for 1 h, and then were incubated with LPS (50 ng/mL), TNF-α (5 ng/mL) and IL-6 (10 ng/mL) for 6 h. Transcriptional activities were measured by luminescence. Values are from three experiment with duplicates. *P < 0.05 vs. control.
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Supplementary Figure S9. Expression of CHI3L1, IL-13Rα2, Chi3L1/IL-13Rα2 downstream signals in the lung tumor patient tissues.
 (A) The expression of CHI3L1, IL-13Rα1, IL-13Rα2, p-JNK, JNK, p-AKT, AKT, p-c-foc, c-fos, p-c-jun, and c-jun from human patients tissue cell lysates was determined by Western blotting. The relative protein expression in the K284-treated group compared with that in the control group is shown in the graphs. *P < 0.05 (vs. Control.); **, P < 0.01 (vs. Control); ***, P < 0.001 (vs. Control).
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