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Extended Data Fig. 6 | See next page for caption.
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Extended Data Fig. 6 | Evaluation of prediction accuracy on Nanopore 
samples. a) Comparison of times for (1) DNA isolation, (2) library preparation, 
and (3) sequencing for 10 samples run in interoperative settings in the clinics 
(‘Clinical Demonstrators’) with corresponding videos (see Supplementary 
Video). The median times are 22:15 minutes for DNA extraction, 17:10 minutes 
for library preparation, and predictions after 15 minutes of sequencing, resulting 
in the correct diagnosis in all runs (2-4 sequencing runs per sample to validate 
consistency in results, Supplementary Table 10). b) Assessment of a posterior 
probability cutoff for Nanopore samples. The graph illustrates the percentage 
of samples exceeding the threshold for each posterior probability, along with 
the corresponding accuracy based on these samples. Notably, a posterior 

probability of 0.6 or higher resulted in a high percentage of correctly predicted 
samples. c) Comparative analysis of predicted classes derived from Nanopore 
data using MethyLYZR and matching 450k methylation arrays employing the 
Capper classifier version 11b4. At the CNS class level, predictions align in 74.07% 
of cases, while 100% of predictions are in agreement at the clinically relevant MZ 
CNS levels. d) Assessment of predictive power across sequencing times ranging 
from 5 minutes to 72 hours, analyzed individually by runs. The most substantial 
increase in prediction power was observed between 5 and 15 minutes of 
sequencing, with three samples exhibiting either no correct predictions or none 
at all. The color bar on the side depicts the reference class.
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Extended Data Fig. 7 | See next page for caption.
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Extended Data Fig. 7 | Evaluation of the barcoded Nanopore cohort and 
technology comparison. a) Barplot visualizing prediction outcome of the 
180 brain cancer biopsies of 13 CNS cancer classes sequenced using barcoding 
on a PromethION R10 flow cell. For 80% of the 180 samples a classification 
was returned with an accuracy of 91.78%. b) Confusion matrix illustrating the 
prediction outcomes for all 180 barcoded Nanopore samples using 7.5k CpGs, 
resulting in an overall accuracy of 91.78% for MZ CNS classes. Misclassification 
errors are depicted by deviations from the bisecting line. c) For a subset of 26 
samples with available intraoperative frozen section neuropathology (left) and 
matching Nanopore sequencing experiments (middle), MethyLYZR’s results 
showed full agreement with the broader rapid frozen section categories and 
more nuanced feedback aligned with current diagnostic groups (right).  
d) Correlation heatmap of the metastasis class kernels (breast cancer, lung 
cancer, and melanoma), showing correlations of >0.93. e) Barplot visualizing 
the 27 brain metastases mainly from lung, colon, and breast. 22 of these were 

predicted with a posterior above 0.6 (7.5k CpGs). 15 of the 22 were identified 
as metastasis and the 7 misclassifications were correctly identified as non-
CNS cancer and assigned to control (n = 4) or hematopoietic (n = 3) groups. 
f) Confusion matrix illustrating the prediction outcomes for all 22 metastasis 
samples using 7.5k CpGs. 15 of the 22 were identified as metastasis and the  
7 misclassifications were correctly identified as non-CNS cancer and assigned  
to control (n = 4) or hematopoietic (n = 3) groups. g) Barplot visualizing  
the prediction outcome of the 16 samples sequenced with Nanopore  
(first 15 minutes, rapid kit, R9) and PacBio HiFi (no posterior threshold due to 
high sequencing quality). h) Heatmap comparing the prediction accuracy of 
different sequencing technologies (EPIC with Capper classifier, PacBio HiFi, 
Nanopore R9 rapid, and R10 barcoded) for 16 samples from 8 different CNS 
classes. i) Visualization of prediction outcomes when using a limited number of 
CpGs (n = 2.5k, 5k, 7.5k, and 10k). All data were down-sampled 10 times to the CpG 
numbers on a per-read sampling basis.
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Extended Data Fig. 8 | Tumor purity affects prediction accuracy. a) Proportions 
of tumor classes of tumor purity (ACE) stratified samples. b) Classification results 
of cell-free DNA from cerebrospinal fluid sequenced with Nanopore sequencing. 
8 samples with limited quality showed less than 2.5k CpGs covered after filtering 
for reads within the expected length for cfDNA of 50-700nt. Annotations on top 
state the age of the donor, the time to/from operation, the estimated tumor cell 
content, and the number of CpGs. c) Classification results of cell-free DNA from 

cerebrospinal fluid sequenced with Nanopore sequencing. 33 samples with more 
than 2.5k CpGs covered after filtering for reads within the expected length for 
cfDNA of 50–700nt are shown. 17 had a tumor fraction above 0.1: one sample 
did not reach the posterior threshold; 15 of 16 were correctly predicted (93%), 
including a metastasis predicted as metastatic (instead of CNS). Annotations on 
top state the age of the donor, the time to/from operation, the estimated tumor 
cell content, and the number of CpGs.
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Extended Data Fig. 9 | MethyLYZR predictions are more accurate than 
Sturgeon on shallow coverage, low CpG methylation information.  
a) Comparative analysis of MethyLYZR, Sturgeon, and nanoDx on the 100 ×2,801 
simulated CNS samples based on 450k methylation array data. Predictions 
were conducted for 5k, 7.5k, and 10k CpGs. MethyLYZR predicts a class in >99% 
of samples with an average accuracy of 94.43%, 95.15%, and 95.25%, whereas 
Sturgeon reports for 89% of the samples a class with an accuracy of 92.61%  
(7.5k CpGs) and nanoDx in 42% with 98.69% (7.5k CpGs) accuracy (correct class,  
but below default reporting threshold indicated by blue diagonal lines). Of note, 
nanoDx has to re-train and thus requires more than 20 minutes per sample.  
b) Comparative analysis of MethyLYZR, Sturgeon and nanoDx on our 75 
Nanopore runs. Predictions were conducted for CpGs that were sequenced 

within the first 15 minutes. MethyLYZR predicts a correct class in 94.52% out of 
97.33% of samples, while Sturgeon only predicts 91.94% out of 82.67% of samples 
correctly and nanoDx predicts 98.69% out of 42% of samples correctly (correct 
class, but below default reporting threshold indicated by blue diagonal lines).  
c) Comparative analysis of Sturgeon and nanoDx matching the MethyLYZR 
analysis in Fig. 4c (Nanopore samples stratified by tumor purity, 73 of 94 
predicted in full dataset, 82.19% accuracy). Of note, the predictions are based 
on only 7.5k CpGs to simulate 15 minutes of sequencing. While Sturgeon shows 
an accuracy of 75.95% (79/94 samples predicted), nanoDx shows an accuracy 
of 100% but low number of above-threshold classifications (43/94 samples 
predicted) and also 100% without the default threshold (correct class, but below 
default reporting threshold indicated by blue diagonal lines).
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