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Supplementary figure 1. Genomic DNA validation of probes, assessing 
sensitivity, and specificity of ddPCR platform. (a) Genomic DNA validation for 
specific detection of mutant and wild type alleles of genes encoding driver mutations in 
pedatric diffuse midline gliomas. Representative ddPCR plots for mutation detection 
using tumor genomic DNA from seven MLG patients and two non-CNS diseased brain 
tissue controls. (b) Genomic DNA from frozen tumor tissue obtained at post-mortem, 
from a H3.3 K27M mutant DIPG patient was diluted and used to assess for sensitivity. 
(c) Matched tumor tissue and CSF collected at postmortem from the same Histone 3 
wild type (H3 WT) DIPG patient was negative for H3F3A p.K27M. (d) Plasma collected 
at initial diagnosis was negative for H3F3A p.K27M in three H3 wild type DIPG patients. 
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Supplementary figure 2. Novel detection of histone 3 mutation in fluid present in a 
brainstem tumor cyst found in a DIPG patient at postmortem. (a) Image of cyst 
(indicated by an arrow) in fresh tissue at postmortem. (b) MRI captured a month before 
postmortem indicating cyst in pontine tumor. (c-d) Higher MAF levels were found in cyst 
fluid (41%) compared to tumor tissue (37%), and CSF (38%) for H3F3A p.K27M.  
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Supplementary figure 3. Longitudinal changes in plasma ctDNA in association 
with MR imaging findings and clinical assessments. Each line graph represents 
plasma ctDNA and MRI changes in an individual patient diagnosed with DIPG. Red line 
depicts MRI tumor measurements and black line depicts changes in temporal plasma 
ctDNA. Error bars are standard error of mean for technical triplicates of plasma ctDNA 
assessed for MAF of H3K27M. Colored legend at the bottom of each figure indicates 
the time point of plasma ctDNA and MRI assessment during course of disease: green 
for initial diagnosis/biopsy, grey for during therapy, red for tumor growth, and black for 
end of therapy following tumor growth/progression.  
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Supplementary figure 4. Biofluid ctDNA and tumor spread as assessed by MRI, 
genomic, and/or histological studies. (a) Tumor extension beyond site of primary 
tumor (pons or thalamus) was determined based on MRI obtained prior to postmortem, 
or molecular and/or histopathology of autopsied whole brain specimens. CSF ctDNA 
was higher in 18 MLG patients with tumor extension as compared to three MLG patients 
without tumor spread. (b-c) Tumor involvement beyond pons was assessed by MRI 
review of patients enrolled in PNOC003. Plasma ctDNA and MRI collected from DIPG 
patients were analyzed (b) at initial diagnosis and (c) at time points during course of 
disease (initial diagnosis, during therapy, and tumor growth). Sample sizes in (c) 
indicate plasma samples representing 13 patients. A Mann Whitney-U test was 
performed for all statistical analyses. Unlike in CSF, ctDNA levels in plasma were not 
higher in DIPG patients with tumor spread.  
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Gene 
cDNA 

change 
Mutation 
(protein) 

Wild type probe 
Mutant 
probe 

Forward 
Primer 

Reverse 
Primer 

H3F3A c.83A>T K27M 
/5HEX/CA+C+T+
C+T+T+GC/3IAB

kFQ/ 

/56-
FAM/CA+C
T+C+A+T+
GCG/3IABk

FQ/ 

5’-
GTACAAAG
CAGACTGC
CCGCAAAT-

3’ 

5’-
GTGGATA
CATACAA
GAGAGAC
TTTGTCC

C-3’ 

HIST1H3B c.83A>T K27M 
/5HEX/T+CGC+A
+A+GAG+CG/3IA

BkFQ/ 

/56-
FAM/TCGC
+A+T+G+A
GCG/3IABk

FQ/ 

5’-
ACAGACGT
CTCTGCAG
GCAAGC-3’ 

5’-
GGCGGTA
ACGGTGA
GGCTTT-3' 

ACVR1 c.983G>T G328V 
/5YakYel/CC+CA
A+G+G+GAAA/3I

ABkFQ/ 

/56-
FAM/AC+C+
CAA+G+T+
GAA/3IABkF

Q/ 

5’-
CTTTAAATC
TCGATGGG
CAATGG-3’ 

5’-
ATAGCTA
GTGGTCT
TGCACAT

T-3’ 

ACVR1 c.617G>A R206H 
/5YakYel/CTG+G
+C+GA+GCC/3IA

BkFQ/ 

/56-
FAM/TC+T
G+G+T+G+
AGC/3IABk

FQ/ 

5’-
AATTACCGA
CACACTCC

AACA-3’ 

5’-
GTGGCTC
TGGTCTT
CCTTT-3’ 

 

PPM1D c.1573G>T E525X 
/5YakYel/AGC+C
+CA+A+G+AAA/

3IABkFQ/ 

/56-
FAM/AG+C
+C+CA+A+
T+AAA/3IAB

kFQ/ 

5’-
AATTTGAAG
ATGTCAACT

CCTGG-3’ 

5’-
AATTGGA
CTCTTCTA
ATGTCCT

TT-3’ 

PIK3R1 c.1699A>G K567E 
/5FAM/CA+T+T+
G+AA+C+C/ZEN/

AG/3IABkFQ/ 

/56-
YakYellow/A
GCAT+T+A
+AA/ZEN/+
C+C+AG/3I

ABkFQ/ 

5’-
GGCAGCTG
AGTATCGA
GAAAT-3’ 

5’-
TCAAGTA
TTGGTCT
CTCGTCT

TTC-3’ 

BRAF c.1799T>A V600E 
/5TET/TCGAGAT
+TTC+ACT+GTA
GCT/3IABkFQ/ 

/56-
FAM/TCGA
GAT+TTC+
TCT+GTAG
CT/3IABkFQ

/ 

5’-
ACCTCAG
ATATATT
TCTTCAT

G-3’ 
 

5’-
CCAGACA
ACTGTTC
AAAC-3’ 

Supplementary table 3. Mutations analyzed in the study by ddPCR with 
corresponding design of primers and probes.

http://cancer.sanger.ac.uk/cosmic/mutation/overview?id=1726684



