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Supplementary Figure Legends 

Supplementary Figure 1. a. Venn diagram showing all EAC cases for which complementary 

methylation, WGS and RNA-seq data are available. b. Same as A but the cases here represent 

BE. c. Principal component analysis on most variable probes computed across all samples 

including controls. d. Cophenetic coefficient computed for estimating optimal rank through 

NMF. e. Average silhouette width for estimating optimal k-means cluster. f. Heatmap 

representing four metagene expression for all samples across four identified subtypes. g. 

Boxplot representing distribution of tumour cellularity computed from whole genome 
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sequencing data for all samples within individual subtype. h. Boxplot representing 

distribution of mutation burden of all samples within individual subtype. i. Boxplot 

representing distribution of total structural variants of all samples within individual subtype.  

(p-value: * (<0.05), ** (<0.01), *** (<0.001)). 

Supplementary Figure 2. a. Distribution of different sets of clinical categories for all EAC cases 

across all subtypes. b. Age distribution across all subtypes (p-value=0.408). c. Distribution of 

dysplastic status for all BE cases across all subtypes. d. Distribution of dysplasia grade (ND: 

Non Dysplastic, LGD: low grade dysplasia, HGD: high grade dysplasia, IMC: intra mucosal 

carcinoma) for all BE cases across all subtypes. e. Distribution of BE cases with and without 

adjacent tumour across all subtypes. f. Cophenetic coefficient computed from published 

dataset for estimating optimal rank through NMF. g. Average silhouette width from published 

dataset for estimating optimal k-means cluster. h. Heatmap comparing methylation patterns 

between our dataset (left) and published dataset (right). 

Supplementary Figure 3. Barchart representing driver genes with proportion of cases being 

altered in individual subtype separated by BE and EAC (* p-value < 0.05). 

Supplementary Figure 4. Correlation plot comparing expression of target transcription factor 

and median level of methylation estimated from all distal probes which showed positive 

enrichment for that particular transcription factor. 

Supplementary Figure 5. a. List of most enriched pathways in Subtype II computed through 

gene set enrichment analysis. b. List of most enriched pathways in Subtype III computed 

through gene set enrichment analysis. c. List of most enriched pathways in Subtype IV 

computed through gene set enrichment analysis d. IHC staining for Granzyme B on four 

different chemo-naïve cases representative of four subtypes.     
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Supplementary Figure 6. a. Gene ontology showing enrichment of key biological process 

when analysed on silenced genes. b. Pathways enriched on silenced genes computed through 

Ingenuity. c. Correlation between methylation and expression for MGMT gene across all cases 

from four different subtypes including controls. d. Same as C for CHFR gene. e. Expression 

levels of MGMT in different organoids arranged in order of low to high represented as 

heatmap. f. Expression levels of CHFR in different organoids arranged in order of low to high 

represented as heatmap. Table below shows response of selected organoids (highlighted in 

bold and with same colour as represented in heatmap) toward docetaxel treatment. 

Supplementary Figure 7. a. Principal component analysis showing organization of samples 

from different tissue types on the basis of their methylation profiles. b. Principal component 

analysis showing organization of samples from different tissue types on the basis of their 

expression profiles. c. Gene ontology analysis showing top 30 biology process enrichment in 

squamous, gastric and duodenum. d. Principal component analysis showing similarity in 

methylation profiles between samples from varied tissue types derived from different 

studies. e. Same samples as shown in d, grouped on the basis of hierarchical clustering of 

their methylation profiles. f. Boxplot showing distribution of mutation burden of BE cases 

across all four subtypes. g. Boxplot showing proportion of genome altered through copy 

number aberrations for BE cases across all four subtypes. 

Supplementary Table 1: Clinical annotation of EAC cases 

Supplementary Table 2: Clinical annotation of BE cases 

Supplementary Table 3: List of epigenetically silenced genes 
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Supplementary Table 4-5: Gene Ontology and pathway analysis on epigenetically silenced 

genes 

Supplementary Table 6-9: GSEA based pathway enrichment in Subtype I, II, III and IV 

 

Supplementary Methods 

Gene Expression Profiling 

Total RNA was extracted using All Prep DNA/RNA kit from Qiagen and the quality was checked 

on an Agilent 2100 Bioanalyzer using the RNA 6000 nano kit (Agilent). The Qubit high 

sensitivity RNA assay kit from Thermo Fisher was used for quantification. Libraries were 

prepared from 250ng RNA, using TruSeq Stranded Total RNA Library Prep Gold (Ribo-zero) kit 

and ribosomal RNA (nuclear, cytoplasmic and mitochondrial rRNA) was depleted, whereby 

biotinylated probes selectively bind to ribosomal RNA molecules forming probe-rRNA hybrids. 

These hybrids were pulled down using magnetic beads and rRNA depleted total RNA was 

reverse transcribed. The libraries were prepared according to the Illumina protocol1. Paired-

end 75bp sequencing on HiSeq4000 generated the paired end reads. 

Histone Modification Profiling 

We downloaded ChIP-seq data for H3K27me3 and H3K27ac histone modifications in aligned 

form for esophagus, gastric and duodenum tissues from ENCODE2, 3/ROADMAP4 consortium 

data portal. We quantified two histone modifications across all normal tissues on extended 

regions (5kb both up and downstream from centre) that were gaining methylation in Subtype 

I as compared to controls. The quantification shown in Figure 2 was generated using ngs.plot5. 

Organoid culture and Drug treatment 
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The primary organoid cultures were derived from one normal gastric case and eight EAC cases 

included in the OCCAMS/ICGC sequencing study. Detailed organoid culture and derivation 

method have been previously described6. Regarding the drug treatment, the seeding density 

for each line was optimised to ensure cell growth in the logarithmic growth phase. Cells were 

seeded in complete medium for 24 hours then treated with compounds at a 9-point half-log 

serial dilutions for 6 days. Cell viability was assessed using CellTiter-Glo (Promega) after drug 

incubation. The concentrations of a compound causing 50% growth inhibition relative to the 

vehicle control (GI50) were determined by nonlinear regression dose-response analysis and 

the area under the curve (AUC) was calculated using GraphPad Prism.  

Granzyme B (GZMB) Immunohistochemistry 

FFPE tissues are sectioned at 4um thickness, floated onto charged glass slides and dried at 

37ºC overnight. Deparaffinisation (69°C for 32min), antigen retrieval (pH8 with CC1), 

peroxidase inhibition (Discovery inhibitor/inhibitor CM) and indirect IHC are conducted with 

the automated Ventana Discovery Ultra platform and Leica Bond. Primary antibody for 

Granzyme B from Abcam (EPR8260) was used in this study. 

Performance of primary antibodies is compared against negative isotype controls. Mouse 

monoclonal antibodies are ready-to-use (RTU) preparations manufactured by Roche. Rabbit 

primary Ab negative control is produced by DAKO at a concentration of 1500 ul/ml. This 

negative isotype is diluted to match the concentration of the tested primary antibody.  For 

counterstaining and post-counterstaining, haematoxylin and bluing reagent are consecutively 

applied to the sections, and each is incubated for 16 minutes. Slides are washed with reaction 

buffer after each incubation, throughout the automated process.  
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Stained slides are dehydrated and automatically cover-slipped using the Leica Autostainer 

ST020. They are digitally scanned by Aperio Scanscope XT at a 20X resolution. Images are 

annotated digitally using the HALO® TM digital image analysis software v2.1.1637.11 (Indica 

Labs, Corrales, NM, USA). In total, IHC data for GZMB was available for 17 EAC cases. 

MGMT Immunohistochemistry 

Paraffin embedded sections of 3.5 μm were used for immunohistochemistry by a Bond Max 

autostainer according to the manufacturer’s instruction (Leica Microsystems). Primary 

antibodies MGMT (MT3.1, Merck, 1:100 dilution) were optimized (incubation 30 mins) and 

applied with controls. 

Pathway Analysis 

Gene Ontology and Pathway analysis of silenced gene was performed using David7 and IPA 

(QIAGEN Inc., https://www.qiagenbioinformatics.com/products/ingenuitypathway-analysis). 
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