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Supplementary Table S1 – Datasets used for gene expression profiling analysis. 

(First tab) Integrated clinical dataset, including H3F3A mutation status, age at 

diagnosis and survival. (Second tab) Full integrated gene expression dataset. (Third 

tab) Gene lists derived from differential expression analysis of the Paugh dataset, 

applied as .gmx files in GSEA against the Schwartzentruber dataset. (Fourth tab) 

Gene lists derived from differential expression analysis of the Schwartzentruber 

dataset, applied as .gmx files in GSEA against the Paugh dataset. 

 

Supplementary Table S2 – Differentially bound ChIP-Seq regions and genes in 

paediatric GBM cells. (First tab) Definitions of columns in subsequent tabs. (Second 

tab) Differentially bound regions, as determined by DESeq. Columns include unique 

peak identifiers, genes found within regions, chromosomal location, binding for 

genomic DNA, H3K36me3, and RNA Pol II in KNS42 and SF188 cells, fold-

difference between KNS42 and SF188, as well as unadjusted and DESeq-adjusted p 

values.  (Third tab) Gene level data as determined by DESeq. Columns include 

Ensembl gene identifier and symbol, chromosomal location, strand, binding for 

genomic DNA, H3K36me3, and RNA Pol II in KNS42 and SF188 cells, fold-

difference between KNS42 and SF188, as well as unadjusted and DESeq-adjusted p 

values.  

 

Supplementary Table S3 – Core enrichment of genes between differential 

expression analysis in primary tumours and ChIP-Seq in paediatric GBM cells. (First 

tab) Differentially expression gene lists from integrated dataset for G34 versus K27 

mutant tumours applied as .gmx files in GSEA pre-ranked ChIP-Seq data. (Second 



tab) Differentially expression gene lists from integrated dataset for G34 versus 

H3F3A wild-type tumours applied as .gmx files in GSEA pre-ranked ChIP-Seq data. 

Genes within the enrichment core (defined as those genes ranked at or higher than 

the gene at which the enrichment score peaks) are highlighted in blue. 

 

Supplementary Table S4 – Paediatric GBM tissue microarray samples. FFPE 

samples on a paediatric and young adult TMA, screened for H3F3A mutation status 

and used for immunohistochemistry of DLX6, SOX2 and MYCN protein expression.  

 

 

Supplementary Figure S1 – Expression of histone H3 methylation marks in 

paediatric glioma and normal cell lines. (A) Western blot for mono-(me1), di-(me2) 

and tri-(me3) methylated histone H3 in an extended panel of paediatric glioma and 

normal cell lines. Total H3 is used as an extracted histone loading control. NHA: 

normal human astrocytes. SVG: transformed human fetal glial cells. (B) Quantitation 

of image (A), demonstrating no elevated levels of methylated histone H3 in G34 

mutant KNS42 cells versus wild-type controls. 

 

Supplementary Figure S2 – Further characterisation of  KNS42 cells. (A) 

Fluorescent in situ hybridisation of ALT probe to determine whether the alternative 

lengthening of telomeres phenotype is present within the cells. Left: U2OS, ALT-

positive control. Right: KNS42 cells, ALT negative. (B) Western blot for ATRX in our 

panel of paediatric glioma cell lines. ATRX protein is expressed in KNS42, 

harbouring a non-synonymous coding change of ATRX (Q891E) that appears in the 

SNP databases (rs3088074).  GAPDH is used as a loading control. 

 



Supplementary Figure S3 – H3K36me3 binding in H3F3A wild-type SF188 

paediatric GBM cells. Circos plot representing the SF188 genome, aligned with 

chromosomes 1 to X running clockwise from 12 o’clock. Outer ring - H3K36me3 

ChIP-Seq binding. Grey: all binding; blue: differential binding in KNS42 versus 

SF188. Inner ring – DNA copy number. Green points: copy number gain; black 

points: normal copy number; red points: copy number loss. 

 

Supplementary Figure S4 –Spatio-temporal gene expression of H3F3A mutation-

specific signatures in the human brain. (a) Top: Mean expression of the G34 and K27 

primary GBM signatures in a temporal gene expression dataset of human brain 

development9. Period 1, embryonal; periods 2-7, foetal; periods 8-12, post-natal; 

periods 13-15, adulthood. Bottom: Heatmap representing spatial differences in G34 

and K27 primary GBM signatures within embryonic and early foetal development, 

with highest levels of G34-specific gene expression mapping to the ganglionic 

eminences and developing cortical structures in contrast to K27-specific expression 

restricted to the upper rhombic lip. (b) Heatmap representing spatio-temporal 

differences in G34 and K27 primary GBM signatures within mid-late foetal, post-natal 

and adult human brain tissues. As levels of G34-specific genes expression in the 

neocortex decline over time, K27-specific expression peaks in the mid-late foetal 

period 6, and is particularly prominent in early-mid foetal periods in the mediodorsal 

nucleus of the thalamus (MD) and cerebellar cortex (CBC). DFC, dorsolateral 

prefrontal cortex; VFC, ventrolateral prefrontal cortex; MFC, medial prefrontal cortex; 

M1C, primary motor (M1) cortex; S1C, primary somatosensory (S1) cortex; IPC, 

posterior inferior parietal cortex; A1C, primary auditory (A1) cortex; STC, superior 

temporal cortex; ITC, inferior temporal cortex; V1C, primary visual (V1) cortex; HIP, 

hippocampus; AMY, amygdala; STR, striatum. 

 



Supplementary Figures S5-S12 - Validation of differential H3K36me3 binding and 

expression of developmental transcription factors and genes associated with stem 

cell maintenance and pluripotency.  (S3) ARX, (S4) DLX5, (S5) FOXA1, (S6) NR2E1, 

(S7) POU3F2, (S8) SP8, (S9) MSI1, (S10) EYA4. (a) ChIP-Seq of H3K36me3 and 

RNA polymerase II binding for G34 mutant KNS42 (blue) and wild-type SF188 cells 

(grey). (b) Validation of ChIP-Seq data by ChIP-qPCR using specific primers. (c) 

Boxplot of expression in the integrated paediatric GBM samples stratified by H3F3A 

status.  

 

Supplementary Figure S13 – MYCN expression in G34V isogenic cells. Normal 

human astrocytes (NHA) and transformed human fetal glial cells (SVG) were 

transduced with G34V mutation and wild-type histone H3.3. MYCN mRNA 

expression was assessed by quantitative RT-PCR and presented as relative in the 

cell-specific mutant versus wild-type control. * p<0.05, ** p<0.01, t-test. 


