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Supplemental Material and Methods 

Transfection of melanoma cells with small nucleotides for functional assays 

Melanoma cells were seeded into 12-, 24- or 96-well plates to achieve 40% - 60% confluency 
24 h prior to transfection. 50 nM of miRNA mimics (mission miRNA mimics, e.g. HMI0497 
and HMI0026; Sigma, Saint Louis, MO), or siRNA, microRNA antagomiR (miR-339-3p 
inhibitor HSTUD0497, Sigma) were transfected into melanoma cells using DharmaFect 1 
(GE Healthcare Dharmacon) reagent according to the manufacturer’s protocol. Medium was 
changed 24 h post transfection. The irrelevant miRNAs cel-miR-243 and ath-miR-416 
(mission miRNA mimics; Sigma) were used as negative controls during the screening and 
were part of the library (MI00100, based on miRBase Version 13.0; Sigma). ath-miR-416 
(HMC0002; Sigma) was used as negative control in all other miRNA transfection 
experiments. 

Isolation of total RNA 

Total RNA including small RNAs from either untransfected or transfected cells was isolated 
using miRNeasy Mini Kit (Qiagen, Venlo, NL) according to the manufacturer’s protocol. The 
final RNA concentration was determined by NanoDrop Spectrophotometer (Thermo 
Scientific, Waltham, MA). 

Reverse transcription and qPCR 

For the quantitation of a specific miRNA, reverse transcription and quantitative PCR was 
performed using TaqMan MicroRNA Reverse Transcription Kit and TaqMan miRNA assay 
(Applied Biosystems, Foster City, CA), according to the manufacturer’s instructions. qRT-
PCR was performed in replicates as indicated. Small nuclear RNA U6 (RNU6B) and 
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) were used as endogenous controls 
for TaqMan miRNA assay and gene expression assay, respectively. Relative expression of 
the tested miRNAs or genes was calculated by the ΔΔCt-method according to the 
manufacturer’s recommendation. 

Luciferase reporter assay 

50 nM miR-339-3p (Sigma-Aldrich, St. Louis, MO) and 100 ng pLS-MCL1-3’UTR 
(GeneCopoeia, Rockville, MD) were transfected into melanoma cell lines using DharmaFect 
1 Transfection Reagent (Dharmacon) in a 96-well format. 48 h post transfection, medium 
was removed and 20 µL/well of Passive Lysis Buffer (Promega, Fitchburg, WI) was added 
followed by 15 min incubation at room temperature. After addition of 100 µL/well of 
Luciferase Assay Reagent II, Renilla luciferase activity was quantified according to the 
manufacturer’s protocol. Renilla luciferase ratio was calculated and further normalized to the 
negative control. Significance was tested by Student's t-test. 
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Western blot analysis 

Cells were lysed by Cell Lysis Buffer (Cell Signaling Technology, Danvers, MA) and protein 
concentrations were determined by Bradford method using Bio-Rad Protein Assay reagent. A 
10% polyacrylamide gel was used to separate 10 µg - 30 µg of total protein, which was then 
electro-transferred onto nitrocellulose membranes. After blocking, the membranes were 
incubated with primary antibody against MCL1 (clone S-19, Santa Cruz, Dallas, TX) at 4°C 
overnight or at room temperature for 1 h, washed with TBS-T and incubated with a 
horseradish peroxidase conjugated goat anti-rabbit secondary antibody (Santa Cruz) at room 
temperature for 1 h. After subsequent washing chemiluminescence signals were detected by 
a CCD-camera using the enhanced chemiluminescence (ECL) system (Thermo Fisher 
Scientific). Densitometric quantification of specific bands was performed using ImageJ 
software.  

Bioinformatics 

Individual miRNA candidate targets were determined in silico via combined database 
analysis of miRBase (miRanda) (1,2) and TargetScan (3,4). 

DAVID (Database for annotation, visualization and integrated discovery) enrichment analysis 
(5,6) of the most promising miRNA candidates with maximal effects on invasion was applied, 
e.g. on miR-339-3p as presented in this paper. These effects were assigned to distinct 
physiological categories, e.g. apoptosis, proliferation and cell motility.  

Statistics 

For the screening step, significance tests for all miRNA mimics regarding their effect on A375 
cell invasion were done as follows: Each MFI value was normalized to the mock control and 
then logarithmized (natural log) to achieve an approximately normal distribution. Then, a one 
way anova was performed in the first step and Dunnett tests in the second step to calculate 
significance of specific miRNA candidates compared to the control (cel-miR-243). 
Comparisons significant at the 0.05 level are indicated by asterisks. 

For comparison of different experimental groups Student t test was used. Correlation 
analysis of miR-339-3p expression and the respective target genes in different melanoma 
cell lines the Pearson correlation coefficient (r) was calculated, p values < 0.05 were 
considered statistically significant. 

Linear regression analysis was performed to assess correlation of endogenous miR-339-3p 
expression levels and invasive capacity. Coefficient of determination (R2) and p value of the 
corresponding linear fit were calculated. Note that the square root of R2 is the correlation 
coefficient. 
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