Supplementary material: “High-dimensional Single-Cell Immunomonitoring for Esophageal Adenocarcinoma prevention and treatment”
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Supplementary Figure 1: Distinct transcriptional regulation circuits for TILs in EAC T cells. 
Dot plot showing the enrichment analysis of transcription factor binding motif of cluster obtained from scRNA-seq data. In the Y axis is shown the Regulon Specificity Score (RSS), the red dots indicate the top 10 most enriched regulome. 
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Supplementary Figure 2: sc-RNA integration with ESCC
A) UMAP plot labeled by cluster annotation of integrated scRNA dataset of EAC and ESCC data. B) expression of cell type marker genes used for cluster annotation of the integrated dataset. C) Frequency barplots showing the relative composition of clusters according to tissue of provenance in ESCC and EAC. 
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Supplementary Figure 3: CD3+ Cells subcluster proportion
Barplots showing the relative composition of CD3+ Cells subtype in Tumoral (T) and Non Tumoral (NT) areas; each point is the percentage of subtype in a sample, the bar represents the mean of the frequencies while the errorbar the standard deviation.
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Supplementary Figure 4: Pathway analysis T vs NT: pathway enrichment made by Ingenuity Pathway Analysis (IPA) software with the differential expressed gene of totalRNA bulk analysis. In the figure are shown the pathways with a p-value<0.01 that IPA found enriched in tumor samples. Colors represent the Z-score: blue = negative value of Z-score; red = positive value of Z-score.
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Supplementary Figure 5: Correlation study between transcriptional signatures and clinical parameters of TCGA patients: dotplot with p-values obtained performing Pearson chi-square test between signatures and clinical parameters; the size of the dots reflects the respective value of the odd ratio.



	Patient
ID
	Gender
	EAC
type
	Metaplasia
	Neoadj therapy
	response (Becker)
	Barrett
	HP
	PPI
	grade
	Lymph. inv
	TNM
	follow up (months)
	Post
operative events

	Patient_01
	Male
	 cardias
	Y
	Y
	2
	N
	Y
	Y
	G2
	1
	ypT3N0 R0
	10
	R

	Patient_02
	Male
	cardias
	N
	Y
	3
	N
	N
	Y
	G3
	1
	ypT3N1 R0
	7
	P

	Patient_03
	Male
	Distal
	N
	Y
	3
	N
	N
	N
	G2
	0
	ypT2N0 R0
	10
	0

	Patient_04
	Male
	distal
	Y
	Y
	3
	Y
	N
	Y
	G2
	0
	ypT2N0 R0
	13
	0

	Patient_05
	Male
	distal
	Y
	Y
	2
	N
	N
	Y
	G3
	1
	ypT3N3 R0
	12
	R

	Patient_06
	Female
	distal
	N
	Y
	2
	N
	N
	N
	G3
	1
	ypT3N3 R0
	9
	R

	Patient_07
	Male
	distal
	N
	Y
	1b
	N
	N
	N
	n/a
	1
	ypT3N1 R0
	0
	-

	Patient_08
	Female
	cardias
	N
	Y
	3
	N
	N
	Y
	G2
	1
	ypT3N3 R0
	13
	P

	Patient_09
	Female
	cardias
	Y
	N
	-
	N
	N
	Y
	G2
	1
	pT3N3a R0
	5
	P

	Patient_10
	Female
	distal
	N
	N
	-
	N
	N
	N
	G2
	1
	pT3N0 R0
	1
	-

	Patient_11
	Male
	cardias
	Y
	Y
	3
	N
	N
	Y
	n/a
	1
	ypT3N1 R0
	19
	P

	Patient_12
	Male
	cardias
	N
	Y
	3
	N
	N
	N
	G3
	1
	ypT3N0 R0
	54
	0

	Patient_13
	Male
	distal
	N
	Y
	2
	N
	N
	Y
	n/a
	1
	ypT3N3 R0
	42
	P

	Patient_14
	Male
	distal
	N
	Y
	3
	N
	N
	Y
	G3
	1
	ypT3N1 R0
	4
	P

	Patient_15
	Female
	distal
	N
	Y
	4
	N
	N
	Y
	G3
	1
	ypT3N0 R0
	5
	0

	Patient_16
	Male
	distal
	N
	Y
	2
	N
	N
	N
	G3
	1
	ypT3N2 R0
	6
	P

	Patient_17
	Male
	distal
	Y
	N
	-
	Y
	N
	Y
	G2
	0
	T1aN0 R0
	10
	0

	Patient_18
	Female
	distal
	Y
	Y
	1a
	N
	N
	Y
	G2
	0
	ypT0N0 R0
	45
	0

	Patient_19
	Male
	cardias
	N
	Y
	2
	N
	N
	Y
	G3
	0
	ypT2N1 R0
	26
	0

	Patient_20
	Male
	 cardias
	N
	N
	-
	N
	N
	Y
	G2
	0
	pT2N0 R0
	5
	0

	Patient_21
	Male
	distal
	N
	N
	-
	N
	N
	Y
	G3
	1
	pT3N1 R0
	8
	R

	Patient_22
	Male
	cardias
	N
	Y
	1b
	N
	N
	N
	G3
	0
	ypT1bN0 R0
	30
	0

	Patient_23
	Male
	distal
	N
	Y
	3
	N
	N
	N
	G2
	1
	ypT3N0 R0
	51
	0

	Patient_24
	Male
	distal
	N
	Y
	2
	N
	N
	Y
	G3
	1
	ypT3N3 R0
	1
	P

	Patient_25
	Male
	cardias
	N
	N
	-
	N
	N
	Y
	G2
	1
	T3N1 R0
	1
	-

	Patient_26
	Male
	cardias
	N
	N
	-
	N
	N
	Y
	3
	1
	T2N3b R0
	1
	-



Supplementary Table 1: Patient information, origin, morphology, grading, treatments and follow up information of EAC patients evaluated in the current study. Y=YES, N=NO. HP: presence or absence of Helicobacter Pylory infection; Response: Index of tumoral regression (Becker); PPI: Use of proton pump inhibitors; Postoperative events: relapse (R) or Progression (P); The grade is n/a due to the effect of the therapy.
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Supplementary Table 2: Differentially expressed genes specific in tumor tissue among the 14 clusters identified by scRNA-seq. Adjusted P value (p_val_adj) < 0.05, avg log2 fold change > 0.3, MAST test.
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Supplementary Table 3: List of all antibodies for flow cytometry used in this study. Information about the staining protocol is also included. Table legend: brilliant blue (BB), brilliant ultraviolet (BUV), brilliant violet (BV), room temperature (RT).
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Supplementary Table 4: List of all the genes found to have gain or loss in CNV with SODEGIR analysis. Information about the genes that reported to have gain or loss in CNV after SODEGIR analysis. In yellow are highlighted the genes that were found to be also IPA biomarkers. 
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Specificity Fluorochrome Clone Manufacturer Cat. # Included in mix Incubation time Table legend
Zombie BV510 - Biolegend 423102 viability staining mix (RT) 20 min, RT BB: brilliant blue
CCR7 BB660 150503 BD 625454 chemokine receptor staining mix (37°) 20 min, 37° BUV: brilliant ultraviolet
CXCR6 PE-Cy7 K041E5 Biolegend 356012 chemokine receptor staining mix (37°) 20 min, 37° BV: brilliant violet
CD4 BUV615 SK3 624297 surface staining mix (RT) 20 min, RT RT: room temperature
CD39 APC-H7 EBioA1 eBioscience 47-0399-41 surface staining mix (RT) 20 min, RT
CD8 BUV805 SK1 BD 564912 surface staining mix (RT) 20 min, RT
CD28 BV786 CD28.2 BioLegend 302950 surface staining mix (RT) 20 min, RT
CD45RO BV570 UCHL1 BioLegend 304226 surface staining mix (RT) 20 min, RT
CD161 BV605 HP-3G10 Biolegend 339915 surface staining mix (RT) 20 min, RT
PD1 BV480 EH12.1 BD 566112 surface staining mix (RT) 20 min, RT
CD25 BUV563 2A3 BD 612918 surface staining mix (RT) 20 min, RT
CD69 BUV737 FN50 BD 564439 surface staining mix (RT) 20 min, RT
CD103 BV421 Ber-Act8 Biolegend 350214 surface staining mix (RT) 20 min, RT
CD127 PE-Cy5 eBioRDR5 eBioscience 15-1278-42 surface staining mix (RT) 20 min, RT
CD45 BUV395 HI30 BD 563792 surface staining mix (RT) 20 min, RT
CD38 BV711 HIT2 BioLegend 303528 surface staining mix (RT) 20 min, RT
HLADR BUV661 G46-6 BD 565073,0 surface staining mix (RT) 20 min, RT
GZMK PE GM6C3 SantaCruz sc-56125 Intracellular staining mix (4°) 30 min, RT
KI67 FITC B56 BD 556026 Intracellular staining mix (4°) 30 min, 4°
CD3 BUV496 UCHT1 BD 612940 Intracellular staining mix (4°) 30 min, 4°
GZMB APCR700 GB11 BD 560213 Intracellular staining mix (4°) 30 min, 4°
BATF APC MBM7C7 eBioscience BMS50-9860-42 Intracellular staining mix (4°) 30 min, 4°
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chr start end symbol
chr1 22117313 22130641 WNT4
chr17 18377778 18389647 EVPLL
chr17 18968789 19004764 FAM83G
chr17 19648136 19685760 ALDH3A2
chr17 19737984 19748943 ALDH3A1
chr18 63897174 63936111 SERPINB10
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chr start end symbol
chr1 2025043 2030758 GABRD
chr3 172039578 172401669 FNDC3B
chr5 10275875 10307902 CMBL
chr5 13690331 13944543 DNAH5
chr5 16473038 16545048 RETREG1
chr6 41033058 41039221 UNC5CL
chr6 41158506 41163186 TREM2
chr6 41267926 41286682 TREM1
chr6 41736711 41754109 PGC
chr6 44000580 44007612 C6orf223
chr7 897900 955407 ADAP1
chr7 2631986 2664802 TTYH3
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chr7 41667168 41705834 INHBA
chr7 93188534 93226469 HEPACAM2
chr7 94394895 94431227 COL1A2
chr8 69563769 69660915 SULF1
chr8 70669339 70790371 XKR9
chr8 71841549 71844468 MSC
chr8 75407914 75566834 HNF4G
chr8 94127162 94217303 CDH17
chr12 24810024 24949101 BCAT1
chr12 26120030 26125037 BHLHE41
chr12 31382226 31591136 DENND5B
chr12 69348381 69354234 LYZ
chr12 69825227 69959097 MYRFL
chr12 70638073 70779405 PTPRR
chr13 37562583 37598844 POSTN
chr13 37636636 37870425 TRPC4
chr13 38687077 38887131 FREM2
chr13 110148963 110307157 COL4A1
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