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Extended Data Figure 1. Comparison of DNA copy number and loss of heterozygosity.  a. Left panel is identical to Figure 2a. 
Right panel represents segmented B-allele-frequencies at heterozygous germline SNPs. 
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Extended Data Figure 1. Comparison of DNA copy number and loss of heterozygosity (cont’d). b. TCGA GBMs with 
diploid/LOH chromosome 10. X axis represents genomic locations on chromosome 10, and Y axis is allelic integer copy numbers 
estimated with ABSOLUTE (Carter et al. 2012).  
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Extended Data Figure 2. CAPZA2-MET fusions. a. Comparison of gene expression levels of MET and CAPZA2 in our cohort. b. 
DNA copy number of MET locus (top) and MET gene expression across different groups (bottom).  
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Extended Data Figure 2. CAPZA2-MET fusions (cont’d). c. RT-PCR detection of CAPZA2-MET fusion transcripts in HF3035 
samples. Band of predicted size for Met transcript (oligos M2F and M8R) were observed for    the HF3035  tumor sample (T), 
neurosphere cells (N, faint band), 3 xenografts tumors (X), and neurospheres derived from xenograft tumors (NX). A band of 
predicted size for the fusion CAPZA2(exon1)-MET(exon6) transcript was observed for HF3035  T, Xs and NX samples. A 
neurosphere line bearing MET amplification but not MET fusion (HF2303) was used as control.  d. FFPE sections of tumor tissue, 
neurospheres and PDX for HF3035 and HF3077 were stained with an anti-MET monoclona 
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Extended Data Figure 3. Structural variations detected using PacBio sequencing.  a. Contig sequence fragments of at least 
1kb were aligned to hg19 chr 7. Orange and blue arrows represent sequence fragments aligned on + and – strands, respectively. A 
green dotted line between two contigs indicates that the a sequence fragment was shared. Copy numbers and fusion junctions are 
also shown.  
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Extended Data Figure 3. Structural variations detected using PacBio sequencing. (cont’d). b. Coverage of the PacBio 
sequencing reads over the MET-CAPZA2 region 
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Extended Data Figure 4. Double minutes in primary-recurrent GBM pairs. The double minute DNA copy number structure is 
characterized by intermittent deletion-amplification or intermittent amplification pattern. DNA copy number levels and mutation variant 
allele fractions are shown for all samples; mutations shared between matching primary and recurrence are additionally shown in a 
separate track. a. Chr 12 double minute structures are observed in the primary sample of TCGA-06-0152 and TCGA-06-0221 but not 
their matching recurrence. The recurrence of TCGA-06-0221 developed a novel chr 12 double minute. b. Double minute structure of 
chr 7 detected in both primary and recurrence of TCGA-14-1402. 



Extended Data Figure 5. Comparison of sSNVs across different samples. a. Somatic mutations identified in eleven primary GBM 
and derived model systems. Mutation were filtered to include only sites with at least 50x coverage in all samples. Color indicates 
clonality, with dark blue representing clonal mutations. Black dots represent sSNVs validated using >1,400x sequencing. 
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Extended Data Figure 5. Comparison of sSNVs across different samples (cont’d). b. Somatic mutations identified in a pair of 
primary and recurrent GBM, and derived model systems. Left plot shows all primary samples, recurrent samples; right plot shows 
primary tumor sample, recurrent tumor sample, recurrent neurosphere and PDXs. Mutation were filtered to include only sites with at 
least 50x coverage in all samples. Color indicates clonality, with dark blue representing clonal mutations. Black dots represent sSNVs 
validated using >1,400x sequencing. 
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Extended Data Figure 6. Validation of WES mutations using deep-seq. A WES mutation was considered ‘validated’ if it has at 
least 5 variant allele deep-sequencing reads. 1287 out of the 1368 WES mutations (from 63 WES samples) were validated (= ~0.94 
validation rate). 
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