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The Supplementary Information contains two sections:

I. Supplementary Figures (Microsoft Word files)

Fig. S1. The relationship between the expression levels of prognostic genes and overall 

survival in 498 neuroblastoma patients.

Fig. S2. Whole images and statistics of cell mitosis ratio. The red arrow represents the cell 

undergoing mitosis. 

Fig. S3. Validation of proteome analysis. 

Fig. S4. DAVID analysis reveals the distinct impact of pyrvinium pamoate, sirolimus, and 

their combined treatment on the SK-N-DZ cell line.

Fig. S5. Cell migration inhibited by combined treatment in SK-N-AS, SK-N-BE(2)C and SK-

N-SH.

Fig. S6. Expression levels of apoptosis-related proteins in each treatment in SK-N-DZ cells.

Fig. S7. Western blot original images.

II. Supplementary Tables (separate Microsoft Excel files)

Table S1: Predicted impact of combined therapy in neuroblastoma cell lines. 

Table S2: Up regulated proteins for quantitative proteomics of treatment with pyrvinium 

pamoate, sirolimus or combination therapy in SK-N-DZ. 

Table S3: Down regulated proteins for quantitative proteomics of treatment with pyrvinium 

pamoate, sirolimus or combination therapy in SK-N-DZ. 

Table S4: Global proteome profile of control, pyrvinium pamoate, sirolimus and combined 

treatment for neuroblastoma.
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Table S5: The DAVID analysis revealed significant differences between pyrvinium 

pamoatetreated and control-treated SK-N-DZ cells. 

Table S6: The GSEA revealed significant differences between pyrvinium pamoate-treated 

andcontrol-treated SK-N-DZ cells.

Table S7: The DAVID analysis revealed significant differences between sirolimus-treated 

andcontrol-treated SK-N-DZ cells.

Table S8: The GSEA revealed significant differences between sirolimus-treated and control-

treatedSK-N-DZ cells.

Table S9: The DAVID analysis revealed significant differences between combine-treated 

andcontrol-treated SK-N-DZ cells from batch1. 

Table S10: The DAVID analysis revealed significant differences between combine-treated and 

control-treated SK-N-DZ cells from batch 2. 

Table S11: The GSEA revealed significant differences between combine-treated and control-

treated SK-N-DZ cells from batch 1.

Table S12: The GSEA revealed significant differences between combine-treated and control-

treated SK-N-DZ cells from batch 2.

Table S13: The DAVID analysis revealed significant differences between combine-treated and 

pyrvinium pamoate-treated SK-N-DZ cells.

Table S14: The DAVID analysis revealed significant differences between combine-treated and 

sirolimus-treated SK-N-DZ cells.

Table S15: The GSEA revealed significant differences between combine-treated and 

pyrvinium pamoate-treated SK-N-DZ cells.

Table S16: The GSEA revealed significant differences between combine-treated and sirolimus-

treated SK-N-DZ cells.
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Fig. S1. The relationship between the expression levels of prognostic genes and overall 

survival in 498 neuroblastoma patients. We utilized the publicly available dataset from GEO 

(accession number: GSE49710, Agilent-020382 Human Custom Microarray 44k; n = 498) and 

performed Kaplan-Meier analysis of overall survival for 498 patients using the R2 Genomics 

Analysis and Visualization Platform, with the median set as the cutoff mode
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Fig. S2. Whole images and statistics of cell mitosis ratio. The red arrow represents the 

cell undergoing mitosis. The image contains nine small fields in each photo. For each 

treatment group, two large fields were randomly selected for observation (each large field 

contains nine smaller fields), and three biological replicates were performed. Bar = 50 μm.
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Fig. S3. Validation of proteome analysis. MRPL15 and UBE2C both decrease after 

pyrvinium pamoate or combined treatment. GOLGA3 decreases after sirolimus treatment. 

AKR1C3 increases after combined treatment. These results are consistent with the mass 

spectrometry findings.
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Fig. S4. DAVID analysis reveals the distinct impact of pyrvinium pamoate, sirolimus, and 

their combined treatment on the SK-N-DZ cell line. (A-F) Key terms identified through 
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DAVID analysis illustrate the differences in the effects of monotreatment (P/C and S/C) and 

combined therapy compared to control group (PS/C). Additionally, the influence of combined 

therapy compared to individual treatments (PS/P or PS/S) are also illustrated. 
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Fig. S5. Combination treatment inhibits cell migration in SK-N-AS, SK-N-BE(2)C, and 

SK-N-SH neuroblastoma cell lines. Neuroblastoma cells were seeded into the upper 

chambers of Transwell inserts with 8 μm pore-size polycarbonate membranes. After 12 hours 

of incubation, cells that migrated to the lower side of the membrane toward medium with 10% 

FBS were fixed with methanol and stained with 0.5% crystal violet. For quantification, five 

random fields per insert were imaged under a light microscope. The stained areas (purple) 

indicating migrated cells were quantified using ImageJ software, and migration was expressed 

as a percentage relative to the control. All experiments were performed with triplicate with 

three biological and three technical replicates. Quantitative data are shown as bar graphs (mean 

± SD).
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Fig. S6. Expression levels of apoptosis-related proteins in each treatment in SK-N-DZ 

cells.
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Fig. S7. Western blot original images.


