
SUPPLEMENTARY DATA 

Supplementary Figure Legends: 

Supplementary Figure 1: Data to support Figure 1. A, miRNA correlation plots of PI-score 

and delta-area under curve (delta-AUC) for all miRNAs assessed in TH-MYCN and wild-type 

mice. PI-score was calculated as described in Figure 1A. delta-AUC was calculated by 

determining the area under curve for TH-MYCN+/+ samples (1, 2, and 6 weeks) minus the area 

under curve for wildtype samples (1, 2, and 6 weeks). R-value and linear regression were 

calculated using Pearson-correlation tests. B, as for A except for mRNA. C, miRNA expression 

patterns for PI-score, and delta-AUC. All data was scaled to be centered around the median. 

The top and bottom 10 miRNA are displayed for each scoring method, as well as the Loess 

prediction line for the average expression of the plotted miRNAs ± standard error. D, as for C 

except for mRNA. 

Supplementary Figure 2: Data to support Figure 2. PI-score is shown for miRNAs and 

mRNAs for members of hubs as annotated on Figure 2. 

Supplementary Figure 3: Data to support Figure 3. A&B, Kaplan Meier plots for overall 

survival of patients separated by miRNA or miRNA target signature expression as in Figure 3. 

Patients stratified into 2 groups based on expression level, with the cohort split into groups 

based on the 3rd quartile expression value. The p-value was calculated based on the log-rank 

test and the hazard ratio (HR) based on univariate Cox-regression analysis. C, Univariate cox 

regression analysis was conducted for miRNA (top) and miRNA target signatures (bottom) in 

relation to predicting overall survival of neuroblastoma patients. Displayed is the cox-

regression coefficient for patients based on miRNAs or miRNA target signature expression as 

a continuous variable. P-value determined for Cox-regression coefficient for effect of miRNA 

or miRNA target signature for patient outcome. ns = not-significant (P>0.05), * = P<0.05, ** 

= P<0.01. *** = P<0.001. D, miRNAs were ranked by the difference between miRNA and 

miRNA target signatures determined in Cox-regression analysis in C. Arrow indicates that 

miR-204 has the greatest absolute difference. 

Supplementary Figure 4: Data to support Figure 4. GSEA plots based on the ranked gene 

expression data from MYCN siRNA treated BE(2)C cells. Dataset is available at GEO 

accessions: GSE71060 and GSE71061. Gene sets for miR-204 target genes were based on the 

target genes identified as part of the network analysis in Figure 2.  



Supplementary Figure 5: Data to support Figure 5. A, light microscope and fluorescent 

microscope images of BE(2)C.miR-204 and KELLY.miR-204 cells treated with DMSO (-

DOX) or doxycycline (+DOX). turboGFP fluorescence is proportional to miR-204 expression. 

B, miR-204 expression, measured by real-time PCR in BE(2)C.miR-204 and KELLY.miR-204 

cells treated with DMSO (-DOX) or doxycycline (+DOX). C, MYCN-related GSEA plots 

based on the ranked gene expression data from BE(2)C.miR-204 cells in Figure 5A. Gene sets 

for MYCN upregulated target genes were from Chromatin immunoprecipitation sequencing 

experiments in BE(2)C cells treated with MYCN siRNAs. Data is available in Hsu et al 2016 

(31). D, densitometry for MYCN protein quantitation as described in Figure 5D. E, RNA22 

prediction (https://cm.jefferson.edu/rna22/) for MYCN mRNA-miR-204 binding. 

Supplementary Figure 6: A, Western blot for neuroblastoma cell lines with differing levels 

of MYCN. For MYCN amplified and MYCN non-amplified cell lines, endogenous MYCN 

expression is shown. For SHEP21N cells, either DMSO or 1mg/ml doxycycline was added to 

the growth media for 72 hours and MYCN protein expression was measured. B, Western blots 

showing MYCN expression for samples treated in Figure 6A (72 hours). C, Western blots 

showing MYCN expression for samples treated in Figure 6B (72 hours). D, Colony forming 

assays in BE(2)C, KELLY, SHEP and SK-N-FI. miR-204 overexpression was achieved by 

transfection of a miR-204 mimic for 24 hours before seeding cells into colony plates.  Colony 

number % was determined compared to the control condition, from the average of three 

biological replicates ± standard error. Representative images for colony number are displayed 

at the bottom. ns = not-significant (P>0.05), **, P<0.01, ***. P<0.001, calculated by two-sided 

t-test.  E, representative images of turboGFP fluorescence in sucrose (-DOX) or doxycycline 

and sucrose treated (+DOX) mice bearing tumor xenografts of BE(2)C.miR-204 and 

KELLY.miR-204 cells. turboGFP was measured 7 days after treatment began. F, turboGFP 

fluorescence quantification in mice treated as in E. G, miR-204 expression, measured by real-

time PCR in mice treated as in E. PCR was measured in tumors at end-point, which was when 

tumors reached 1000mm3. 

 






















