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SUPPLEMENTARY METHODS 

DNA and RNA extraction 

After extraction, DNA were quantified by Nanodrop spectrophotometer (ND1000, 

ThermoFisher Scientific, Waltham, MA) and normalized to 20 ng/μl. To perform RNA 

extraction, for each FFPE tumor sample, 5 FFPE slides of 5µm thickness were 

scratched specifically in the tumor area to enrich the tumor cell content with samples 

then placed in 160µl of deparaffinization solution (Qiagen, Hilden, Germany). 

Concentration of total RNA from frozen sample or cells was measured using 

BioAnalyzer (Caliper Life Sciences). Concentration of total RNA extracted from FFPE 

sample was determined using Nanodrop spectrophotometer (ND1000, Thermofischer 

Scientific).  

 

Analysis of KRAS and BRAF mutation 

KRAS frequent mutations (p.G12A, p.G12V, p.G12R, p.G12C, p.G12D, p.G12S and 

p.G13D), and BRAF p.V600E were analyzed using TaqMan® probes. , as previously 

described. Reactions were done in 5μl final volumes using TaqMan genotyping 

master mix, run on an ABI 7900 and analyzed with SDS software (Applied 

Biosystems). KRAS codons 59, 61, 117 and 146 mutations were screened using 

direct sequencing of short amplicons (<120bp) and analyzed using Sequencher 

software (Genes Codes Cooperation, Ann Arbor, MI). Primers and protocols are 

available upon request.20 

 

Gene Expression analysis 
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Affymetrix Human Gene 1.0 st CEL files were loaded and normalized with an RMA 

procedure using the R packages affy and limma. Post-normalization quality metrics 

were obtained using the R package arrayQualityMetrics.  

To detect putative down and up regulation in response to hsa-miR-31-3p 

transfection, the resulting expression signals of transfected cells were compared to 

controls using a modified paired t-test (with a moderated t statistic) from the R 

package eBayes. The tests were made for each of the 3 cell lines independently 

using the biological replicates of the two experimental conditions as pairs. A fold 

change fc>1.3 or fc< 0.7 with p<0.05 was retained as a criterion for selecting putative 

hsa-miR-31-3p targets. Each probeset with an associated signal satisfying the 

aforementioned selection criterion in two out of the 3 cell lines was retained in the 

final list of candidate targets for hsa-miR-31-3p. 

 

MicroRNA expression analysis 

Specific quantification of expression level of the 11 selected miRNA hsa-miR-31-3p 

RNU6B, were measured by the ABI7900HT Real-Time PCR System (Applied 

Biosystem, Foster City, CA) using specific TaqMan pre-designed assays 

(Supplementary tableS1) on 20ng of total RNA for FFPE samples or 50ng of total 

RNA for frozen or cell culture samples. All reactions were performed in triplicate. 

Expression levels were normalized to the reference snRNA RNU6B levels through 

the ΔΔCtmethod. 

 

Cell culture and transfection supplementary data 
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All the cell lines used in the manuscript are KRAS and NRAS wild-type. CCL-222 is 

BRAF V600E mutated, HTB-37 and CCL-220.1 are BRAF V600E wild-type. 

Expression status of EGFR was determined with RT-QPCR and HTB-37 was found 

to express EGFR as previously identified (Xu H et al. Mol Cancer Ther. 2005;4:435-

42). Expression of EGFR was also found in CCL-222 but this was lower than in HTB-

37. No expression was detected in CCL-220.1. All these cell lines had a very low mir-

31-3p basal expression.  

HTB-37 cell line was maintained in a Dulbecco’s Modified Eagle Medium (DMEM) 

culture medium with stable glutamine with 20% Fetal Bovine serum and 1% 

Penicillin/Streptomycin. CCL-222, CCL-220-1 were maintained in a RPMI 1640 

culture media with stable glutamine with 10% fetal bovine serum. All cell lines were 

incubated at a temperature of 37 °C with 5% CO2.  

For CCL-222, transfections were done with 2µl of lipofectamine RNAiMAX with 

reverse transfection protocol according to the manufacturer’s protocol using 25pmol 

of MiRNA mimic and 60 000 cells in a 12 wells plate. For CCL-220-1 and HBT27, 

transfection were done using 4µl of RiboCellin (BioCellChallenge, Toulon, France) 

according to the manufacter’s protocol using 12.5pmol of miRNA mimic and 100 000 

cells in a 12 wells plate. 

Cells were harvested 24h hours after transfection and Qiazol was used to protect 

RNA until extraction of total RNA, as described above. To assess for the efficacy of 

the transfection, specific quantification of miRNA hsa-miR-31-3p expression level 

was done. 
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Measurement of gene expression 

Fifty ng of total RNA was reverse transcribed following the Ovation PicoSL WTA 

System V2 (NuGEN, San Carlos, CA) and then amplified using single primer 

isothermal amplification NuGEN technology. After purification according to NuGEN 

protocol, 2.5 µg of single strand DNA was used for fragmentation and biotin labeling 

using Encore Biotin Module (NuGEN). After control of fragmentation using 

Bioanalyzer 2100, cDNA was then hybridized to GeneChip® human Gene 1.0 ST 

(Affymetrix) at 45°C for 17 hours. After hybridization, chips were washed and 

scanned using the GCS3000 7G. The image was then analyzed with Expression 

Console software (Affymetrix) to obtain raw data and metrics for Quality Controls. 

The CEL files were then analyzed. 

The expression of genes retained for further analysis on cell lines or patient samples 

were studied by qRT-PCR on 20ng of total RNA for FFPE samples or 50ng of total 

RNA cell culture samples using ABI7900HT Real-Time PCR System (Applied 

Biosystems). All reactions were performed in triplicate. Expression levels were 

normalized to the RNA18S and GAPDH levels through the ΔΔCt method. 
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Supplementary Table S1: Taqman information for expression analysis of microRNAs 
 

Assay ID Assay Name Mature microRNA or small RNA sequence miRBase accession # Utilization 

002176 hsa-miR-933 UGUGCGCAGGGAGACCUCUCCC MIMAT0004976 test 

002868 hsa-miR-1249 ACGCCCUUCCCCCCCUUCUUCA MIMAT0005901 test 

000420 hsa-miR-30d UGUAAACAUCCCCGACUGGAAG MIMAT0000245 test 

001119 hsa-miR-520e AAAGUGCUUCCUUUUUGAGGG MIMAT0002825 test 

002827 hsa-miR-1301 UUGCAGCUGCCUGGGAGUGACUUC MIMAT0005797 test 

002323 hsa-miR-454 UAGUGCAAUAUUGCUUAUAGGGU MIMAT0003885 test 

002695 hsa-miR-323-5P AGGUGGUCCGUGGCGCGUUCGC MIMAT0004696 test 

001563 hsa-miR-630 AGUAUUCUGUACCAGGGAAGGU MIMAT0003299 test 

002113 hsa-miR-31-3p UGCUAUGCCAACAUAUUGCCAU MIMAT0004504 test 

002125 hsa-miR-374a* CUUAUCAGAUUGUAUUGUAAUU MIMAT0004688 test 

002121 hsa-miR-367* ACUGUUGCUAAUAUGCAACUCU MIMAT0004686 test 

001094 RNU44 
CCTGGATGATGATAGCAAATGCTGACTGAACATGAAGGTCTT

AATTAGCTCTAACTGACT 
NR_002750 ref 

00431 hsa-miR-92a UAUUGCACUUGUCCCGGCCUGU MIMAT0000092 ref 

000407 hsa-miR-26b UUCAAGUAAUUCAGGAUAGGU MIMAT0000083 ref 

001093 RNU6B CGCAAGGATGACACGCAAATTCGTGAAGCGTTCCATATTTTT NR_002752 ref 
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Supplementary Table S2: List of the 11 microRNAs used in the classifier model. The meaning of p-value when a miRNA is 

selected by a Cox proportional hazards model in the cross-validation procedure are indicated. The loading matrix is the 

transformation matrix in the k=2 principal component analysis. In the correlation matrix columns, each element denotes the 

correlation between the gene and principal components. The prognostic index can be computed as follow,∑iwi xi - 2.37, 

where wi and xi are the weight and logged gene expression for the i-thmiRNA. A new sample is predicted as high (low) risk 

if its prognostic index is larger than (smaller than or equal to) 0.213. 

 p-value microRNA Loading 1 Loading 2 Correlation 1 Correlation 2 Weights (wi)

1 0.0014 hsa-miR-933 0.003208 -0.04212 0.207217 -0.603434 -0.253116

2 0.0023 hsa-miR-1249 0.002554 -0.01905 0.231858 -0.383776 -0.120345

3 0.0040 hsa-miR-30d -0.00048 0.0016 -0.16616 0.122446 0.011517

4 0.0060 hsa-miR-520e 0.0024 -0.02006 0.189528 -0.351327 -0.125172

5 0.0073 hsa-miR-1301 0.003535 0.00471 0.364395 0.10771 0.007684

6 0.0073 hsa-miR-454 0.002058 6.00E-06 0.400699 0.000239 -0.010867

7 0.0076 hsa-miR-323-5p -0.00067 0.010795 -0.069899 0.248307 0.064087

8 0.0077 hsa-miR-630 -0.00219 0.004952 -0.223932 0.112411 0.039351

9 0.0083 hsa-miR-31-3p -0.04592 -0.01705 -0.996037 -0.082057 0.147591

10 0.0085 hsa-miR-374a-3p -0.00425 0.021909 -0.275246 0.31438 0.145353

11 0.0091 hsa-miR-367-3p -0.00567 0.080362 -0.277543 0.872401 0.480544 
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Supplementary Table S3: List of the genes with a fc<0.77 (Down-regulated) or 
fc>1.3 (Up-regulated) and a pvalue≤0.05 identified in the expression array   

Gene ID  Gene ID Gene ID 

AGPAT9 Down-regulated GMFB Down-regulated PTPMT1 Up-regulated 

AMFR Down-regulated 
GOLGA6
L9 

Down-regulated RBPJ Up-regulated 

ARL1 Up-regulated HAUS4 Down-regulated RHPN2 Down-regulated 

ARRDC4 Up-regulated 
HLA-
DRA 

Down-regulated SEC31A Down-regulated 

ATMIN Up-regulated HSPB11 Down-regulated SNORA70 Down-regulated 

B4GALT1 Down-regulated LCE2C Down-regulated SNX29P2 Up-regulated 

BBX Up-regulated LILRA6 Up-regulated STAT3 Down-regulated 

C12orf52 Down-regulated LPGAT1 Down-regulated STMN1 Up-regulated 

C2 Down-regulated LSM14B Down-regulated SUSD1 Up-regulated 

C22orf13 Down-regulated LYN Down-regulated TCEB3CL Down-regulated 

CA12 Down-regulated MAP2K4 Up-regulated TGIF1 Up-regulated 

CALU Up-regulated MBTPS1 Up-regulated TMA7 Down-regulated 

CCND3 Up-regulated MET Up-regulated TMEFF1 Up-regulated 

CD177 Down-regulated NECAP1 Down-regulated TMEM171 Down-regulated 

CEP170 Up-regulated NKIRAS1 Up-regulated TMEM8A Down-regulated 

CFB Up-regulated NRBF2 Up-regulated TMPRSS11E Down-regulated 

CSGALNACT2 Down-regulated OSGIN2 Down-regulated TNFRSF1A Down-regulated 

DBNDD2 Down-regulated OSTM1 Down-regulated UBE2H Down-regulated 

EHBP1 Down-regulated PCDHA6 Down-regulated UGT2B7 Down-regulated 

EPB41L4B Down-regulated PCP4 Down-regulated UNC119B Up-regulated 

ERCC5 Up-regulated PIP4K2A Up-regulated VDAC1 Down-regulated 

FAM108A1 Down-regulated 
PLEKHB
2 

Down-regulated WDR45L Down-regulated 

FAM75A7 Up-regulated PNP Down-regulated WSB1 Up-regulated 

FEM1A Down-regulated POLR2K Down-regulated XPNPEP3 Down-regulated 

GINS3 Up-regulated POTEM Down-regulated   
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Supplementary figureS1: Kaplan-Meier curve for PFS according to the classification 

in high risk and low risk patients by the level of expression of 11 microRNAs. 
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Supplementary figureS2: Kaplan–Meier PFS according to level of expression of 

hsa-miR-31-3p in training set 1. 
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Supplementary figureS3: The red spot indicates the area under the curve superior 

to 0.7 for predicting the PFS at different endpoints, blue spot indicates the area under 

the curve superior to 0.64 which corresponds to the mean of the area under the curve 

for predicting the PFS at different endpoints. 
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Supplementary Figure S4: Kaplan–Meier PFS according to level of expression of hsa-miR-

31-3p in the whole series of 132 patients. For the 102 patients who were NRAS wild-type 

based on Sanger sequencing of exon 2 and 3, the hazard ratio was 2.51 CI95% [1.6-4] and the 

median progression free survival was 10.14 and 35.71 weeks respectively for the high and 

low risk groups.   
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Supplementary figureS5: Regression analysis of the log transformed hsa-miR-31-

3p and gene expression levels plotted on x-axis and y-axis, respectively. The name 

of the gene and correlation p-values between expression values are indicated in the 

main title. Intervals specify computation of confidence (in red) or prediction 

(tolerance, in blue) intervals at 0.95 levels.  
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Supplementary figureS6: Regression analysis of the log transformed hsa-miR-31-

3p and gene expression levels plotted on x-axis and y-axis, respectively. The name 

of the gene and correlation p-values between expression values are indicated in the 

main title. Intervals specify computation of confidence (in red) or prediction 

(tolerance, in blue) intervals at 0.95 levels.  

 
 

 


