
Supplementary Materials and Methods 

 

Meta-analysis of gene expression datasets 

The NCBI Gene Expression Omnibus database 

(http://www.ncbi.nlm.nih.gov/geo/) was used to identify studies that compared 

gene expression in mouse medulloblastoma to normal mouse cerebellar 

precursor cells, yielding five different studies (1-5), and a total of seven 

independent tumor/normal datasets. All mouse-related studies employed models 

that mimic the SHH-subgroup medulloblastoma (Supplemental Table S1A). Each 

dataset was log2 transformed, median normalized, and the gene expression 

patterns of individual transcripts were subsequently examined across the 

individual datasets. Transcripts that showed at least a 2-fold down-regulation 

(p<0.05) in medulloblastoma as compared to control samples were selected. 

Since integrating the results of multiple screens can increase the specificity, we 

ranked the transcripts according to the number of datasets in which the particular 

transcripts was down-regulated. Further, using R2 algorithms that allow 

comparison of gene expression between individual datasets (R2: microarray 

analysis and visualization platform (http://r2.amc.nl)), the tumor suppressor 

candidates from the mouse datasets were compared to a human 

medulloblastoma gene expression dataset (GSE 10327) (6) and an independent 

gene expression dataset of normal human cerebellum (GSE 3526)  (7). Finally, 

the list of down-regulated genes in mouse and human medulloblastoma was 

compared to a list of designated tumor suppressor genes. The list of tumor 



suppressor genes was established by interrogating the NCBI 

(http://www.ncbi.nlm.nih.gov/gene) and Amigo (8) Gene Ontology (GO) 

databases (Supplemental Table S1B). Genes that were present in both lists were 

regarded as putative tumor suppressor genes in medulloblastoma.  

 

Lentiviral expression vectors 

Lentiviral vectors were produced by co-transfecting subconfluent human 

embryonic kidney (HEK) 293T cells with a DAB2IP overexpression construct 

(kindly provided by Dr K. Cichowski, Harvard Medical School, Boston, MA, USA) 

or a DAB2IP shRNA construct (kindly provided by Dr J. T. Hsieh, University of 

Texas Southwestern Medical Center, Dallas, TX, USA) and lentiviral packaging 

agents (pMD2G, pMD2G pRRE, pRSV/REV), using Lipofectamin 2000 

(Invitrogen) as a transfection reagent. Lentiviral vectors were collected 24 h after 

transfection. The supernatant was centrifuged to remove cell debris and stored at 

-80 ºC. 

 

Quantitative RT-PCR 

Quantitative RT-PCR (qRT-PCR) analysis was used to determine the relative 

mRNA expression levels of DAB2IP, EZH2, and GAPDH mRNA. Total RNA was 

isolated using Trizol (Invitrogen), according to the manufacturer’s protocol. Equal 

amounts of RNA were converted into cDNA using random primers (Invitrogen). 

Subsequently, quantitative PCR was performed using gene-specific primers 

(Applied Biosystems). The Ct values were used to calculate the relative fold 



difference in mRNA levels. All experiments were performed using biological 

triplicates and experimental duplicates. The data were normalized to GAPDH 

expression levels.  

 

Western blot analysis 

Cell pellets were re-suspended in RIPA buffer including protease inhibitor. After 1 

h the re-suspended pellets were centrifuged for 10 min at 10,000 rpm at 4ºC. 

Supernatant was mixed with Laemmli buffer (Bio-RAD) including β-

mercaptoethanol and heated at 97ºC. A total of 30 μg of protein was loaded on a 

10% SDS-polyacrylamide gel and separated for 1 h at 100V on an 

electrophoresis system (Bio-Rad). Next, proteins were transferred to PVDF 

membranes over night at 30V at 4ºC by means of blot buffer 

(TRIS/glycine/methanol). After incubating the PVDF membranes with PBS for 15 

min they were blocked with 5% milk in PBS-T for 1 h. Membranes were 

incubated for 1 h with mouse anti-EZH2 mAb (BD biosciences) at 1:1,000 dilution 

in blocking solution (1% milk in PBS-T), mouse anti-Actin (Millipore, MAB1501R) 

at 1:30,000 dilution, and overnight with rabbit anti-DAB2IP (1:1,000; Sigma). 

Membranes were washed with PBS-T four times for 15 min. Subsequently, 

membranes were incubated for 1 h with horseradish peroxidise (HRP) anti-

mouse IgG (DAKO) at 1:3,000 dilution in 1% block buffer to detect primary anti-

EZH2 antibody and anti-Actin antibody or HRP anti-rabbit IgG (DAKO) at 1:3,000 

dilution to detect anti-DAB2IP antibody. Membranes were washed again with 

PBS-T four times for 15 min. ECL detection solution (GE Healthcare) was used 



to detect protein levels. Levels were visualized on X-ray film (GE Healthcare) and 

quantified using ImageJ software (NIH Image). Actin intensities were used to 

normalize DAB2IP and EZH2 levels. Normalized DAB2IP and EZH2 intensities 

were used to calculate the relative expression levels.  

 

Immunohistochemical staining 

Paraffin sections of human medulloblastoma tissue and human neocortex were 

stained with monoclonal mouse anti-EZH2 (BD biosciences) diluted 1:300 in 

antibody solution (Immunologic), or with monoclonal rabbit anit-DAB2IP (Sigma) 

diluted 1:50, for 1 h at room temperature. Sections were washed in PBS three 

times and incubated with secondary antibody (EnvisionHRP) for 30 min at room 

temperature. Following three times washing in PBS, positive reactions were 

visualized by incubating the sections with stable 3,3-diaminobenzidine for 10 min. 

After washing in distilled water, the sections were counterstained with 

hematoxylin for 1 min and analyzed using microscopy. 
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