Supplementary Data

S1.

(A) Quasi - time analysis by cell type coloring diagram. Different colors indicate different cell types.
This diagram can reflect the differentiation relationship of different cell types. (B) The abscissa is the
pseudo time, and the ordinate is the density of cell number at different time points. Different colors
indicate the density distribution of different cell types with pseudo-time. (C) A distribution diagram of
each cell type alone in a quasi-temporal locus. (D) A distribution diagram of each sample in a
quasi-temporal trajectory, where different colors indicate the cell types in each sample. (E) Display the
dynamic changes of gene expression with the change of pseudo time. The abscissa from left to right is
the time from small to large; the ordinate is the gene; each point represents the expression amount
(mean value) of the gene at the specified pseudo time. (F) The heat map shows the differential genes
that change with pseudo-time. (G) The first 8 genes (here the genes are ordered in reverse order
according to q value) that change with pseudo-time (genes that are differentially expressed with
pseudo-time). (H) Venn diagram of intersection of genes with reduced expression in PD-1 mMAB
resistant ESCC patients. (I) Intersection Venn diagram of elevated gene expression in PD-1 mMAB
ESCC patients. (J) TCGA database was used to analyze the prognosis and survival of patients with
high and low expression of MT1X in ESCC patients. (K) Percentage of CD8* T cells in the sensitive
and resistant group. (L) The proportion of MT2A, MT1E, MT1X positive CD8" T cells in CD8" T cells.
*p <0.05, **p< 0.01, respectively

S2

(A-C) KEGG enrichment analysis of monocyte Cluster 1-3. (D) GO enrichment analysis of
monocyte Cluster 4. (E) KEGG enrichment analysis of monocyte Cluster 4.

S3

(A-C) KEGG enrichment analysis of neutrophil Cluster 1-4. (D) GO enrichment analysis of
monocyte Cluster 5. (E) KEGG enrichment analysis of monocyte Cluster 5.

S4.

(A) The AUC matrix of cell types was calculated by means, and top 10 Regulon's CLUSTERING
heat map of AUC matrix in each cell type. (B) A heat map of AUC matrix clustering in each cell is
presented. (C-E) The regulator specific scatter plot of CD8* Te cell types in the ESCC S,
ESCC D1, ESCC _D2 group was shown, highlighting the highest of the top 10 regulators. (F)
Venn diagram shows the expression of each group of transcription factors.



Supplementary Figs. 1

A

10

0 = W
Comporent 1
D
Escc o1
10
% LE
g oo
&
S s

Clster
® oo
® con Ter
TorTer

Prelotime

Cluster

® cosTe

® cos_tem

@ Nave_T_or_Tem

‘Suniva probabitty
4
8

o025

000

25 50

ECI)
Component 1

ED

00

I 2 custr

Effect of MT1X expression level on EAD patient survival

Relative Expression

Expression Lovel

o cepression n=22)
= IERRBERER S (rm0e)

e e o Tem

o ds @0 Z5de 25 o5 dsda 45 oo &5

Cluster

® @ire
® coatem
@ Niive TorTem

LS

° = =
o 5 o

Percentage of cells (100%)

o
o

2000,
Time in days

B3 Teel
E=3 CD8+ Tcell

° 2 =
o B n

Percentage of cells (100%)

B
By

*x

E3 CD8+ Tcel

E3 MT2A+ CD8+ Tcell
B3 MT1E+ CD8+ Tcell
@D MT1X+ CD8+ Tcel



Supplementary Figs. 2
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Supplementary Figs. 3
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Supplementary Figs. 4
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