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SSupplementary Figure 1. 
Tumour Fraction and CRC prediction ((A) Validation samples with increased tumour fraction have higher CRC scores ((B)  CRC classifier score on 
validation samples with ichorCNA values > 3% tumor fraction, demonstrating that the 5hmC based classifier maintains robust performance on 
samples across tumour fraction. The corresponding table (lower panel) presents the percentage of samples either side of the classification 
threshold (0.5) demonstrating that the classifier performs similarly across CRC stage 
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SSupplementary Figure 2
Immune response IL11 signalling pathway via MEK/ERK and PI3K/AKT cascades collated by Clarivate KPA, significantly enriched 
for genes whose enhancer 5hmC levels are implicated in CRC detection



Top Pathway Maps

SSupplementary Figure 3
Early stage CRC genomic features show microRNA from tumour and its microenvironment. With both tumour and inflammatory signals adding to signal in 

later stages. KPA analysis of pathway maps and key genehubs from enhancer 5hmC levels that discriminate CRC stage 1 and stage 2 from control samples 
("Early Stage"), and CRC stage 3 and 4 from control samples ("Late Stage"). Early stage pathway maps show a lack of interleukin related pathways, and 
return a microRNA role in CRC. Late Stage pathway maps include more immune related signal. Both early and late stage possess microRNA key gene hubs, 
implicating microRNA as a source of signal both in early and late stages of cancer.
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Supplementary Figure 4. Machine Learning Pipeline Outline. (A) Pre-training configuration of a data matrix (with dimensions samples x features) used for training the classifier involves 
filtering sample and normalization. (B-C) The CRC classifier is built by training an ensemble of 50 models using 10-fold cross validation. (D) To classify a sample, each model predicts 
the sample separately and a CRC classifier score is constructed from each model’s class prediction based on the proportion of CRC positive calls by the 50 models. If the score is >= 0.5 
the sample is classified as CRC+. CRC+: CRC positive call; CRC-: CRC negative call. #CRC+: Number of CRC+ calls made by individual classifier models.
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Supplementary Table 1. Cut-of-values for classifier sensitivity estimates 
at 95% specificity on validation samples across each stage  

% Sensitivity @ 95% Specificity Cut-of-values 
Stage 1 2 3 4 All 1 2 3 4 All 

5hmC 55 60 44 66 55 0.98 0.96 0.97 0.96 0.98 
Fragmentomics 58 51 74 70 62 0.84 0.83 0.84 0.84 0.83 
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