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Supplementary methods:  

 

RT PCR: RNA was extracted from frozen tissues by homogenizing tissues with Trizol 

(Invitrogen) followed by standard chloroform/isopropyl alcohol extraction, as per the 

manufacturers protocol. For paraffin embedded tissues, paraffin shavings were first washed in 

xylene to remove paraffin. RNA concentration was assessed using the Nanodrop 2000  

spectrophotometer. RNA was stored at -80 degrees until required. RT-PCR to generate cDNA 

was performed using Superscript II RT enzyme (Invitrogen), with between 100-500ng of RNA in 

each reaction, depending on RNA yield. All cDNA samples were amplified using standard 

primers, as well as primers designed to detect exons 2-3 of the wildtype BRAF gene (available on 

request), to confirm the presence of full length cDNA. The cDNA samples were then assessed 

for the B-K fusion products, using primers as published by Jones et al11. Specifically, cDNA 

generated from frozen tissues were assessed using the BRAF exon 11 reverse and KIAA1549 

exon 15 forward primers (GTTCCAAATGATCCAGATCCAATTC and 

CGGAAACACCAGGTCAACGG, respectively), which allow assessment of all three common 

fusion products with one PCR.  Since these PCR product sizes are difficult to obtain from RNA 

generated from paraffin embedded tissues (>300bp), we used the appropriate primers as 

described by Jones et al to assess each fusion product separately, allowing us to obtain PCR 

products <200bp (KIAA1549:BRAF ex16:ex9 – F-AAACAGCACCCCTTCCCAGG, R-

CTCCATCACCACGAAATCCTTG; KIAA1549:BRAF ex16:ex11 – F-

AAACAGCACCCCTTCCCAGG, R-GTTCCAAATGATCCAGATCCAATTC; 

KIAA1549:BRAF ex15:ex9 – F-CGGAAACACCAGGTCAACGG, R-

CTCCATCACCACGAAATCCTTG).  We included PCR amplified products from clones 
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containing each of the three common fusion products (published and provided by Jones et al.) as 

positive controls. Samples were scored for presence/absence of the fusion by electrophoresis of 

PCR products on 1.5% TBE-agarose gels. 

BRAF V600E mutation analysis:  

The BRAF V600E mutation was detected by PCR amplification and sequencing of either DNA 

or cDNA samples, depending on sample availability. Primers for DNA PCR amplification were 

F: TGCTTGCTCTGATAGGAAAATG R: CCACAAAATGGATCCAGACA, while primers 

used for cDNA amplification were F: GCACAGGGCATGGATTACTT R: 

GATGACTTCTGGTGCCATCC. After amplification, all PCR products were electrophoresed on 

1.5% agarose, followed by sequencing at TCAG using ABI sequencing technology.  

 

Fluorescent in situ hybridization (FISH). Two-color FISH was performed on paraffin-

embedded tissue sections using Spectrum Green-labeled RP11-355D18, corresponding to KIAA-

1549, and Spectrum Orange-labeled RP4-726N20, corresponding to BRAF (The Centre for 

Applied Genomics[TCAG], The Hospital for Sick Children, Toronto, ON)17.  The tissue 

treatment protocol was adapted from a previous protocol38 and optimized for TCAG probes.  The 

slides were deparaffinized in xylene overnight, and the next day dehydrated in 100% ethanol. 

The slides were then immersed in 0.2N HCl for 20 minutes, then de-ionized water for 3 minutes, 

and 2xSSC for 3 minutes.  The slides were next placed in NaSCN solution for 30 minutes at 

83°C, then rinsed in de-ionized water for 1 minute, and transferred to 2xSSC for 5 minutes, 

twice.  0.2g of pepsin was weighed then added to the NaCl solution before placing the slides in it 

for 12 minutes at 37°C.  The slides were rinsed in de-ionized water for 1 minute, transferred to 



3 
 

2xSSC for 5 minutes, twice, then placed in 10% buffered formalin for 10 minutes. 3 µl of probe 

solution and 14 µl of hybridization buffer were pipetted into a microfuge tube, mixed, spun 

down, placed in a 75°C heater for 5 minutes, then transferred to a 37°C dry bath for 30 minutes.  

After the formalin solution, the slides were washed in 2xSSC for 5 minutes, twice, then washed 

in de-ionized water for 2 minutes.  The slides were then dehydrated in 70% ethanol, 90% ethanol 

and 100% ethanol for 2 minutes each, and air dried for 15 minutes.  The probe mixture was put 

on a coverslip then applied to the slides in the dark room.  The coverslip was sealed with rubber 

cement, the slides placed in the HYBrite  (Vysis, Inc.) and co-denatured at 85°C for 7 minutes, 

then hybridized overnight at 37°C.  Following hybridization, the slides were immersed in 

0.4xSSC/0.3%NP40 at 75°C for 2 minutes then transferred to the 2xSSC/0.1%NP40 for 1 

minute.  The slides were mounted with DAPI-containing mounting medium.  Images were 

acquired using a Nikon Eclipse E400 fluorescence microscope and Nikon’s ACT-1 microscopy 

software package (Nikon Canada, Toronto, Canada).  The BRAF–KIAA1549 fusion was scored 

in cases having three red signals and three green signals, showing fusion of one red signal and 

one green signal resulting in a yellow signal. 

SNP array analysis: DNA was extracted from a subset of frozen tumors using standard 

phenol/chloroform methods; DNA concentration was assessed using the Nanodrop 2000 and 

quality was assessed by electrophoresis on agarose gels. DNA of sufficient quality was 

hybridized to Affymetrix SNP 6.0 arrays at TCAG, using recommended protocols. Array copy 

number data was analysed for evidence of focal amplification at the 7q34 locus (suggesting 

fusion between BRAF and KIAA1549) using Partek Genomics Suite (PGS). 

Immunohistochemistry: Five-micrometer sections were cut from a representative block and 

mounted on positively charged microscope slides. Tissue sections were then baked overnight at 
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60°C, dewaxed in xylene, and hydrated with distilled water through decreasing concentrations of 

alcohol. γH2AX (clone JBW301, Millipore/Upstate, Mississauga, Canada) 

immunohistochemistry at a dilution of 1/1000, was performed on the Ventana NEXES auto-

immunostainer (Ventana Medical Systems, Tucson, AZ), with a closed avidin-biotin complex 

method system using the 3,3-diaminobenzidine Ventana Detection System. All tissue sections 

were treated with heat-induced epitope retrieval and blocked for endogenous peroxidase and 

biotin. The counterstain of preference was hematoxylin. Appropriate positive and negative 

controls were also tested in parallel.  

Cell culture: hTERT-immortalised human astrocytes (kind gift of Dr A Guha, Labbatt Brain 

Tumour Research Centre, Ontario, Canada) were grown in 5% CO2 in high glucose DMEM 

supplemented with 10% FBS (Wisent, St-Bruno, Quebec). Cells were transfected with 2 μg of 

plasmid DNA encoding wild-type C-Myc-BRAF or an empty vector using Fugene 6 (Roche, 

Mississauga, ON, Canada) as previously described24. Two days after transfection, cells were 

replated at several dilutions in medium containing geneticin (500 μg /ml) (Wisent, St-Bruno, 

Quebec). The cells are then grown in the presence of geneticin for 14 days until the formation of 

clones. Individual clones were then transferred to 96 wells plate, grown overtime and maintained 

in high glucose DMEM supplemented with 10% FBS and geneticin (200 μg /ml).   

BRAF plasmids were a kind gift from Dr Richard Marais (Cancer Research, London, UK). For 

the long-term treatment study, the cells were seeded at 1 x 105 per 10-cm dish and fed with 

Imetelstat (5 uM, GERON corp, Ca, USA) containing medium twice a week.  The cells were 

counted by cell counter Vi-CELL XR (Beckman Coulter, Mississauga, Ontario) every week to 

determine population doublings and replated in the presence of fresh drug during the course of 8 

weeks of treatment.  Population doublings were calculated as log (the number of cells collected / 

the number of cells plated) / log 2. 

β-Galactosidase : Cells were cultured on circular 18mm cover slips at a density of 25,000.  Cell 

senescence was detected using β-galactosidase staining kit (New England Biolabs, Pickering, 
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Ontario) according to the manufacturer’s protocol.  Cells were imaged and analyzed by light 

microscopy. 

Immunofluorescence: Cells were grown on glass coverslips and fixed in 4% PFA.  After 

washing with PBS, cells were permeablized in 0.5% Triton x-100 solution and blocked with 5% 

goat serum.  Following incubation with the primary antibody γ-H2AX (clone JBW301, 

Millipore/Upstate, Mississauga, Canada), cells were washed and incubated with Cy3 conjugated 

secondary antibody (Millipore/Upstate, Mississauga, Canada).  DAPI (Sigma-Aldrich, Oakville, 

Ontario) was used for nucleus counterstaining.  Cells were imaged by Zeiss Axiovert 200 

inverted fluorescence microscope equipped with a Hamamatsu Orca ER CCD camera.  Z-stack 

images were generated in 0.25µM step increments and Velocity software (Perkin Elmer, 

Waltham MA) was used for the quantification of γ-H2AX foci. 
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Supplemental Table 1: 

 

PCR fused FISH Fused P value 
 (+) (-)  

(+) 7 2  
(-) 1 6 0.04 

Total 8 8  
 

PCR fused SNP array Amplified P value 
 (+) (-)  

(+) 13 2  
(-) 0 3 0.01 

Total 13 5  
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Supplemental Figure 1: Progression free survival for all patients. 

Progression free survival for 121 patients with primary PLGA in this study. Four patients had 
NF-1 and were biopsied only at progression hence not eligible to this analysis. Note that this 
figure is similar to our 70 clinically relevant group since completely resected posterior fossa 
PLGA  have 100% progression free survival and therefore deemed in this manuscript as non 
clinically relevant.  


