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SUPPLEMENTARY MATERIALS

Supplementary Table 1: Low expression of miR-193b in neuroblastoma cell lines. Total RNA was isolated from cell lines, 
enriched for small RNAs and small RNA sequencing was performed according to Roth et al. 2016. See Supplementary_Table_1

Supplementary Table 2: Genetic characteristics of neuroblastoma cell lines used in this study

Cell line Stage Origin Treatment MYCN-
amplified p53 1p del 11q del 17q gain References

BE(2)-C 4 Bone marrow
(primary: unknown) YES YES MUT YES NO NO [1, 2]

Kelly 4 Bone marrow YES YES MUT YES YES YES [3, 4]

SHSY-5Y* ? Bone marrow
(primary: thorax) YES NO WT NO NO YES [1, 5, 6]

CHLA-20 4 Primary, progressive  YES NO WT ? ? ? [7, 8]

NBL-W 4S Adrenal (primary) NO YES WT YES ? NO [1, 9]

CHLA-15 4 Primary NO NO WT ? ? ? [7, 10]

NBL-S 3 Adrenal (primary) NO NO WT NO ? NO [1, 11]

SK-N-AS 4 Bone marrow
(primary: adrenal) YES NO MUT YES YES NO [1, 12, 13]

SMS-KAN  4 Pelvis (primary) NO YES WT YES YES YES? [1, 14, 15]

*parental cell line: SK-N-SH
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Supplementary Figure 1: Relative expression of selected miRNAs (mir-193b, mir-34a and mir-92a) in BE(2)-C and 
Kelly cells. RT-qPCR was performed on RNA isolated from BE(2)-C and Kelly according to description in Materials and Methods 
section. Raw fluorecence values (non-baseline corrected) were used to calculate mean PCR efficiencies in the LinRegPCR software [1]. 
PCR efficiency corrected Cq values were used to calculate the relative miRNA abundance according to 2^-Cq(MiR)/2^-Cq(RNU6). qPCR 
reactions were performed in triplicates on 3 independent biological replicates. Standard deviations were calculated taking into account the 
principle of error propagation (including technical and biological replicated and standard deviations from PCR efficiency determinations).



Supplementary Figure 2: MicroRNA-193b expression in neuroblastoma cell lines transfected with control or miR-
193b mimics. 24 hours post-transfection, the total RNA was isolated, reverse transcribed into cDNA and the expression of miR-193b was 
analyzed by qRT-PCR. The expression levels of mature miR-193b were evaluated using the ΔΔCT comparative cycle threshold method. 
MiRNA expression levels of miR-193b mimic-transfected cells were calculated relative to miRNA expression levels of cells transfected 
with control mimics whose mean miRNA concentrations were set to 1. RNU6 was used as housekeeping genes. The experiment was 
performed at least two times giving similar results, and the result from one representative experiment is shown. Results are given as mean 
± STDV from three independent samples and triplicate qPCR reactions.



Supplementary Figure 3: miR-193b reduces cell viability in neuroblastoma cell lines. Data from Figure 2 including standard 
deviations. 

Supplementary Figure 4: The miR-193b binding site in the 3′-UTR of MYCN (highlighted in yellow) is highly 
conserved. 





Supplementary Figure 5: MicroRNA-193b reduces the expression of cyclin D1 (A), MCL-1 (B) and N-MYC (C and D). Cells were 
transfected with miR-193b mimics or control mimics. 24 or 72 hours post-transfection, cells were harvested and protein expression was 
assessed by Western Blot. Blot intensities were quantified using ImageJ. The densitometric values were normalized to Actin. The boxplots 
(with median, 1st quantiles, 3rd quantile, maximum and minimum from at least two independent experiments) show protein expression of 
miR-193b-transfected cells relative to control-transfected cells (normalized values set to 1).



Supplementary Figure 6: Overview of miR-193b regulation and functions. MiR-193b expression is negatively regulated by 
gene methylation, MAPK and TGF-β1 signaling, and by TAL1, and positively regulated by MYC. MiR-193b affects multiple hallmarks of 
cancer by targeting numerous tumor suppressors and oncogenes.
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