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Supplementary Methods 
 
Immunocytochemistry (ICC) 
For intracellular epitopes detection, cells were permeabilized for 10 minutes with 0.1 % Triton X-100 in PBS. Cells 
were then incubated with primary antibodies diluted at the appropriate concentration in PBS containing 10% NGS. 
Antibody used were: rabbit anti GFAP (Dako Cytomation, Glostrup, Denmark), 1:1000; mouse anti GFAP 
(Millipore), 1:500; mouse anti Tuj1 (Covance, Princeton, NJ), 1:500; rabbit anti NG2 (Millipore), 1:300; mouse O4 
(Millipore), 1:200; mouse hybridoma anti Pax3, 1:2; rabbit anti GFP (Invitrogen, Carlsbad, CA -Molecular Probes), 
1:500; rabbit anti FLAG (Sigma, St. Louis, MO), 1:300.  
 
Immunohistochemistry (IHC) 
Sixteen-30µm cryostat sections were first blocked for 1 hours at RT with PBS supplemented with 1% BSA, 0.3% 
Triton X-100 and 10% NGS. Primary antibodies used were: rabbit or mouse anti GFP (Invitrogen), 1:700; mouse 
anti Parvalbumin (Swant, Bellinzona, Switzerland), 1:1500; mouse anti NeuN (Millipore), 1:500; mouse anti 
S100beta (Sigma), 1:1000; rabbit anti Olig2 (Millipore), 1:500; rabbit anti PH3 (Upstate, New York, NY), 1.100; 
rabbit anti Ki67 (Leica, Novocastra, Wetzlar, Germany) 1:100; rabbit anti GFAP (Millipore), 1:1000; rabbit anti-
Synaptophisin (Neomarkers, Fremont, CA), 1:100; mouse anti Tuj1 (Covance, Princeton, NJ), 1:500; mouse anti-
EBF3 (Abnova, Taipei City, Taiwan), 1:4000; rabbit anti-Tuj1 (Covance), 1:1000; rabbit anti-GFAP (Millipore), 
1:200; mouse anti-NeuN (Millipore), 1:1500; rabbit anti-Synaptophisin (Neomarkers, Fremont, CA), 1:100; rat 
anti-Ki67 (Dako), 1:40; rabbit anti Hhip (Sigma), 1:50; anti FoxG1, 1:50; mouse hybridoma anti Pax3, 1:2. 
For BrdU staining, sections were boiled for 5 minutes in citrate buffer (pH6), treated with 2N HCl for 20 min at RT 
followed by two washes with 0.1 M boric acid (pH 8.5) for 10 min at RT prior to blocking. The primary antibody 
used was rat anti BrdU (Serotec, Kidlington, UK), 1:100.  
 
Whole cell patch clamp recording 
Recordings were conducted using Axopatch 200A or 200B amplifiers interfaced to pCLAMP command/record 
software through a Digidata 1322 analog/digital converter (Axon Instruments/Molecular Devices). Induction of 
action potentials by current injection  
A patched cell was first subjected to a multisweep voltage clamp protocol in which membrane voltage (Vm) was 
stepped from −80 mV to test voltages (−70 + 10N mV, N = 1 to 8) for 30 milliseconds and current was recorded. 
Passive current transients and leak currents were subtracted during data acquisition using a hyperpolarizing 
prepulse protocol. The cell was then placed under current clamp control, Vm was adjusted to −80 mV through 
manual current injection, and the cell was subjected to 800 millsecond intervals of inward current injection of 
different amplitudes while recording Vm. The amplitude of current injection was increased until action potential 
frequency plateaued or diminished. The cell was again analyzed by voltage clamp to confirm that active currents 
had not substantially degraded; current injection data from a cell was only included in analyses if voltage-activated 
currents had diminished less than 20% from values preceding current clamp. Threshold current for spike generation 
(Ithreshold) was the minimum depolarizing current needed to elicit at least one action potential. 
 
In situ Hybridization 
Digoxygenin-labeled riboprobes were transcribed from plasmids coding for Emx2, En2 and Ebf3 cDNAs. Sixteen 
µm cryostate sections of P3, P7 and P15 brains rinsed in PBS, treated with proteinase K (0.5•μg/ml, 7•min), post-
fixed with 4% PFA, and hybridized with riboprobes in 50% formamide, 3×SSC, 10% dextran sulfate, and 
500•μg/ml tRNA solution at 56°C overnight. The sections were washed twice in 50% formamide/2×SSC, treated 
with Ribonuclease A (20•μg/ml, 30•min), washed in 50% formamide/1×SSC, rinsed in 2×SSC, and incubated with 
an antidigoxigenin alkaline phosphatase-conjugated antibody at 4°C overnight. After incubation, the sections were 
washed three times in 100mM Tris-HCl (pH 7,5), 150mM NaCl, then once in 100mM NaCl, 100mM Tris-HCl, pH 
9.5, 50 mM MgCl2. 4-nitroblue tetrazolium chloride and 5-bromo-4-chloro-3-indolyl phosphate were used as 
substrates. 
 
X-Gal staining 
P7 Ptch heterozygous mouse brains were fixed with 4% PFA for 1 hour and included in 4% agarose. One hundred 
µm vibratome sections were cut from agarose blocks and maintained in cold PBS. The sections were post-fixed 
with 4% PFA for 10 minutes and washed with PBS/0.1% Tween 20. X-Gal staining was performed at 37°C. X-Gal 
staining solution was composed by: 1mg/ml X-Gal substrate (Invitrogen, Carlsbad, CA), 5mM K+ ferricyanide, 
5mM K+ ferrocyanide, 2mM MgCl2 in PBS.  
 
In vitro cytotoxicity and proliferation assays 
NSCs and CSCs as well as Smo-silenced CSCs were seeded in 96-well (1.5 x104 cells/well) in stem cell medium 
supplemented or not with 10µM cyclopamine (Sigma, St. Louis, MO) and incubated at 37°C. DMSO was used as 
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control. 24 and 48 hours after seeding, 25 ml of MTT solution (tetrazolium salt; 5 mg/ml melt in PBS) were then 
added to each well and incubated for 1 hour at 37 degrees, 5 % of CO2 to allow the formation in mitochondria of 
formazan crystal salts. The medium was then removed and crystals dissolved in DMSO. The 570 nm wavelength 
absorbance was then measured by means of a microplate reader. Alive cells after treatment were quantified as 
percentage referred to the wells receiving DMSO. 
 
Human specimens’ collection 
MB and GBM specimens were collected from patients with histological diagnosis of MB (WHO grade IV) in 
agreement with a protocol approved by the institutional review board of San Raffaele Scientific Institute (01-
CSC07). 
 
Magnetic Resonance Imaging (MRI) 
MRI analysis was performed on a 3,0 Tesla human scanner (Philips Medical Systems, the Netherlands), equipped 
with 80 mT/m gradients, A commercially available volume coil of 40 mm diameter was employed (Philips Medical 
Systems, the Netherlands), All mice were anaesthetized with Sevoflurane® (5% for induction and 2% for 
maintenance), in a 95-98% O2 mixture, During acquisition, mice were positioned prone on a dedicated temperature 
control apparatus to prevent hypothermia, Turbo Spin Echo T2 sequences were acquired on the coronal plane 
(TR=2300; TE=86; turbo-factor=3; voxel-size 80x80x600 micron), 
 
Gene Set Enrichment Analysis 
The human homologues and their hgu133plus2 Affymetrix probe identifiers were obtained using the biomaRt 
Bioconductor package. Gene Set Enrichment Analysis (GSEA) (Subramanian et al., 2005) was used to assess the 
degree of association between our signatures and the molecular classification as in GSE21140 MB patient cohort. 
GSEA ranked genes according to their association with a given phenotype, and determined whether genes in a 
signature tend to present either high (positively enriched) or low ranks (negatively enriched) (Merlos-Suarez et al., 
2011).  


