
Affymetrix GeneChip arrays analysis and  statistical analysis of the expression data 

Total RNA was extracted 12 days after infection and selection, from each of the four EWS-

FLI-1 and vector containing hMSC batches, using the RNeasy Mini Kit (QIAGEN, Valencia, 

CA) according to the manufacturer’s recommendations. The quality of total RNA was verified 

by an Agilent RNA 600 nanoassay and by measuring the 260/280 absorbance ratio. The 

corresponding quality-tested total RNA was used by the Lausanne DNA Array Facility 

(DAFL) to perform gene expression profile analysis on Affymetrix HG-U133 Plus 2.0 Arrays, 

following the manufacturer’s recommendations. (http://www.unil.ch/dafl/ ) 

 
For each of the four freshly isolated batches of hMSCs, Affymetrix analysis was performed 

on EWS-FLI-1V5 expressing cells and on empty vector control cells. Gene expression data 

were obtained with the RMA method (1), as implemented in the “affy” package (2) included 

in the Bioconductor (3) suite. By comparing each EWS-FLI-1V5 expressing batch with the 

same batch transfected with the empty vector we obtained, for each probeset in the chip, four 

measurements of the expression ratio. Differentially expressed genes were then identified 

with the rank product method (4) as implemented in the “RankProd” Bioconductor package 

(5). This method, based on the statistical analysis of the expression rank of each gene in the 

replicate experiments, has been shown (6) to perform especially well for noisy data (as we 

expect ours to be, since the cells come from different patients) and low number of replicates. 

The method takes multiple testing into account by producing an estimate of the false 

discovery rate (FDR) based on a randomization procedure. We retained for further analysis 

the probesets identified as differentially expressed with a FDR of 1%. 

To compare our differentially expressed genes to the ones identified in other studies we first 

used Ensembl to express our lists in terms of Ensembl gene ids. Such lists were used to 

compare our results with the ones in the published databases (7, 8), translated into Ensemble 

gene ids using the Unigene ids, GenBank accession numbers or gene symbols reported by the 

authors. 

 

The heatmap figure was produced by selecting all probesets that are differentially expressed 

in either the EWS-FLI1 transfected cells or in the cells transfected with the R340N DBD 

mutant.  In the former case differential expression is defined by the statistical analysis 

(false discovery rate < 0.01), in the latter by fold-ratio larger than 2 or less than 1/2. 

Hierarchical clustering based on the Pearson correlation coefficient was performed on the log-

transformed fold ratios for these 1060 probesets. 



 

 

Real Time quantitative RT-PCR                                                                                        

cDNA  was obtained using M-MLV reverse transcriptase and RNAse H minus ( Promega, 

Madison, WI). Typically 500ng of template total RNA and 250 ng of random hexamers were 

used per reaction. Real Time-PCR amplification was performed using a Taq Man Universal 

PCR mastermix and Assays-On-Demand gene expression products or Power SYBR mix and 

specific PCR primers, in an ABI Prism 7900 instrument (Applied Biosystems, Foster City, 

CA). Relative quantification of each target, normalized to an endogenous control 

(Cyclophyllin A), was performed using a comparative Ct method (Applied Biosystems). 

Probes used included human IGF1, NKX2-2, GRP, NPY1R, EZH2, SOX2, MAPT, NGFR 

(p75) and CITED2 (Assays-On-Demand gene expression). SYBR Green gene expression 

quantification for p14, p15,  p16, p18, p21 and p53 was achieved using published primer 

sequences (9-11).  

EZH2 knock-down and in vitro MTT assay                                                                           

The sequence of  the 21-nucleotide shRNA 1 targeting the human EZH2 sequence was 

previously described (12). The shRNA 2 was designed as follows:  

5’ Forward : 

GATCCGAGGCCATTTCCTCAATGTTTTTCAAGAGAAAACATTGAGGAAAT 

GGCCTCTTTTTTACGCGTG 

3’ Reverse: 

AATTCACGCGTAAAAAAGAGGCCATTTCCTCAATGTTTTCTCTTGAAAAA 

CATTGAGGAAATGGCCTCG 

Sense and antisense oligonucleotides were annealed to form duplexes and inserted into the 

pSIREN-Retro Q retroviral vector (BD Biosciences Clontech), according to the 

manufacturer’s recommendations. Briefly, plasmids containing EZH2 or control shRNA were 

transfected into GP2 packaging cells to produce the virus used to infect the SK-N-MC and 

A673 target cell lines. Cells were selected for 5 days with 5 μg/ml puromycin, and the level of 

EZH2 knock-down was assessed by Real-Rime Quantitative PCR and Western Blot analysis.  

For the MTT assay, SK-N-MC and A673 cells infected with pSIREN containing EZH2 or 

control shRNA were incubated in 24 well plates, and their proliferation  was tested with the 



CellTiter AQueous Non-Radioactive Cell Proliferation Assay (Promega) according to the 

manufacturer’s recommendations. 

 

Tumorigenicity assays 

For each of the four different  hMSCs batches, six NOD/SCID mice were anaesthetized and 2 

x106  empty vector-infected or EWS-FLI-1 expressing cells were injected under the renal 

capsule. All mice were sacrified three months later, when the experiment was concluded, and 

the kidneys were removed at autopsy for histological analysis. 

Six NOD/SCID mice were injected subcutaneously with 1 x106 EZH2 or control shRNA-

infected SK-N-MC or A673 cells, and the animals were sacrificed three weeks after injection. 

All tumors were resected at autopsy and sectioned for histological analysis. Experimental 

protocols involving mice were approved by the Etat de Vaud, Service Vétérinaire, 

authorization number VD1477.2 
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