SUPPLEMENTARY FIGURES

Analyzed TCGA and GEO methylation data (N = 1,560) of NSE, BE, EAC, ESCC,
HNSC and STAD using pairwise comparison by moderated t-statistics

Identified tissue-specific markers for NSE, BE, EAC, and ESCC
Significant differences in all the comparisons resulted in 122,302 CpG sites

Feature selection by LASSO model using 10 times random split and 10-fold cross-validation
Frequency 2 9 resulted in a 12 CpG classifier

A diagnostic methylation classifier was constructed in training set (N=377) using logistic model
Total accuracy rate: 93.9% (95% CI: 91.0%-96.1%)
Micro-average AUC: 0.992

Internal validation of the classifier in test set (N=187) using the same coefficients
Total accuracy rate: 93.1% (95% CI: 88.4%-96.3%)
Micro-average AUC: 0.990

External validation of the classifier in validation set (N=184) using the same coefficients
Total accuracy rate: 86.4% (95% CI: 80.6%-91.0%)
Micro-average AUC: 0.978

Performance evaluation

Identified DMC for EAC and ESCC using moderated t-statistics of |AB| > 0.2 and FDR < 0.05
DMC resulted in 51,384 CpG for EAC and 32,304 CpG for ESCC

Identified independently prognostic markers for EAC and ESCC using Cox model
Significant markers resulted in 3,980 CpG for EAC and 1,204 CpG for ESCC

Feature selection by LASSO-Cox model using 100 times subsampling
Frequency 2 30 resulted in classifier with 3 CpG for EAC and 2 CpG for ESCC

A prognostic methylation classifier was constructed using Cox model
3 CpG-based classifier for EAC: HR = 5.164; Log-rank P < 0.0001
2 CpG-based classifier for ESCC: HR = 6.603; Log-rank P < 0.0001

Risk stratification combined prognostic classifier and tumor stage
Four risk levels for EAC: Log-rank P < 0.0001
Four risk levels for ESCC: Log-rank P < 0.0001

Performance evaluation

Supplementary Figure 1. Overall workflow of the various analyses performed in this study. Construction of (A) diagnostic
methylation classifier and (B) prognostic methylation classifier.
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Supplementary Figure 2. Statistics of tissue-specific methylation markers for four tissue types of esophagus. Numbers of
tissue-specific methylation markers were identified by moderated t-statistics for group of (A) NSE, (B) BE, (C) EAC, and (D) ESCC. Tissue-
specific markers were defined as overlapping CpG sites (orange bar) that were significantly differential methylated (FDR < 0.05) in all the pair-
wise comparisons (black bar) with the other seven tissue types.
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Supplementary Figure 3. The heatmap showing the methylation levels of 458 diagnostic CpG sites selected by LASSO in
training and test set across four tissue types of esophagus. Row represents specific markers (N = 458). Column represents four types
of samples (N =564).
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Supplementary Figure 4. Distribution of methylation levels of 12 diagnostic CpG sites across four tissue types of esophagus

in training, test, and validation set. Symbols indicate statistical significance of one-way analysis of variance: ns, p >0.05; *, p <0.05; **, p
<0.01; *** p <0.001; **** p<0.0001.
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Supplementary Figure 5. Identification of prognostic methylation markers for EAC and ESCC. Different methylated CpG (DMC)
sites in tumor and normal samples by moderated t-statistics (| AB| > 0.2 and FDR <0.05) for (A) EAC and (B) ESCC. Independently prognostic
CpG sites by multivariable Cox regression (P < 0.05) for (C) EAC and (D) ESCC. Numbers of prognostic CpG sites in DMC for (E) EAC and (F)
ESCC.
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Supplementary Figure 6. Prognostic methylation classifier and overall survival in early stage and advanced stage. Overall

survival curves of (A) EAC patients and (B) ESCC patients in early stage. Overall survival curves of (C) EAC patients and (D) ESCC patients in
advanced stage.
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