




 
Supplementary Figure 1: Secondary Structure prediction in target amplicon of EGFRvIII and 
EGFR wt using Mfold algorithm. (a) Four distinct secondary structures in target amplicon (96 bp) 
of EGFRvIII with minimum free energy (△G) in the range of (-32.87 to -37.70) kcal/mol. (b) 
Depiction of nine potential pseudoknots in target amplicon of EGFRvIII as predicted by algorithm. 
(c) Three possible secondary structures predicted in EGFR wt target amplicon (62 bp) with △G in 
the range of (-4.33 to -7.20) kcal/mol. 
 
 
 



 
 
 
Supplementary Figure 2: Analysis of nucleotide sequence (467 bp) unique to EGFRvIII at exon1:exon8 
junction site (a) Nucleotide sequence of exons 1:8 fusion where EGFRvIII occurs, highlighting GC, CG and G 
repeats. (b) Graphical representation of the GC content (percentage) in the nucleotide sequence of exon1:exon8 
with the calculation based on window size of 30 bases. (c) Circle graph obtained from secondary structure 
prediction analysis illustrating the individual base pair interactions in 20 predicted foldings. Each color represents a 
distinct base pair interaction. The △G indicating the thermal stability of the predicted foldings is -213 kcal/mol. (d) 
Energy dot plot of the computed foldings, with different dots representing the superposition and relative thermal 
stability of all possible foldings. 
 
 
 



 
 
 

Supplementary Figure 3: Summary of optimization measures. (a) Amplification plot 
demonstrating the effect of using oligodT and Random hexamers in different combinations during 
reverse transcription on resulting Ct value in qPCR. (b) Melt curve plots illustrating the maximum 
peak and Tm value of the qPCR product in the three different reverse transcription conditions. 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
 
Supplementary Figure 4: Summary of qPCR optimization measures. Amplification plot (a) and 
melt curve plot (b) obtained by testing different concentrations of forward and reverse primers. 
Amplification plot demonstrating the Cycle threshold (Ct) values obtained at different probe 
concentrations (c). Annealing temperature gradient (54-60)℃ assessment to determine the peak of 
target product and prevalence of non-specific products as shown on melt curve plots (d). Schematic 
depicting the three step (e) and two step (f) qPCR cycling conditions. Bar graph (g) demonstrating 
the lowering of Ct value at four different forward/reverse primer concentrations with the use of three 
step (green bar) vs two step (orange) cycling conditions. Melt curve plots (h) from two step (top 
panel) and three step (bottom panel) cycling conditions at four different primer concentrations 
comparing the maximum peak of the target product.  
 



  



 
Supplementary Figure 5: Reproducibility and intratumoral heterogeneity 
(a) Linear regression (top) and correlation matrix (bottom) between copies/ml and clinical 
parameters. (b) Detection of EGFRvIII mutant levels in plasma derived EV RNA, in a group of 
EGFRvIII patients (P10, P16, P20) and controls (Wt3, Wt5, Wt8) at two different time points, T1 
and T2. The copies of EGFRvIII are normalized to GAPDH run in the same well. Third column 
represents EGFRvIII copies (normalized to GAPDH) in longitudinal samples.  



 
 
 



 
 

Supplementary Figure 6: Assessment of assay efficiency and linearity 
EGFRvIII cDNA reverse transcribed from serially diluted tumor tissue RNA was amplified using (a) 
ddPCR, and (d) qPCR. (a) Linear Regression graph depicting the EGFRvIII copies detected via 
ddPCR plotted against the RNA input. Regression analysis reported R2  = 0.99. (b) ddPCR 1D plots 
demonstrating the mutant signal generated at each RNA concentration. (d) qPCR standard curve 
demonstrating Cycle threshold (Ct) values plotted against the log RNA input. Linear regression 
analysis reported R2  = 0.99. (c) ddPCR 1D plots depicting the mutant signal generated when 
EGFRvIII synthetic RNA is reverse transcribed into cDNA with (+) and without (-) 7dG followed by 
ddPCR amplification. (e) ddPCR 1D plots demonstrating the mutant signal generated when cDNA 
from serially diluted EGFRvIII synthetic RNA was amplified using ddPCR. C number corresponds 
to the data point and the EGFRvIII copy number input in each RT condition. (f) ddPCR 2D plots 



(top row) and 1D plots depicting cluster density, tightness, and separation of mutant events (blue) 
and GAPDH events (green) at different concentrations of EDTA versus no EDTA addition to 
ddPCR.  
 


