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Figure S1.

Representative single-cell transcriptome landscape of gastric cancer. A Violin plot
showing detected gene number, transcripts number and mitochondrial gene percentage
of each sample. B The distribution of all cell types in differentiated gastric cancer
(DGC), poorly differentiated gastric cancer (PDGC) and neuroendocrine carcinoma
(NEC). C Different sample sources information shown in UMAP plot (n = 46,883). D
UMAP plot showing the distribution of cells from DGC, PDGC and NEC. E The cell
number and proportion of different cell types in each sample. F UMAP plot showing
the expression of different cell type markers in the normal mucosa tissue sample. G
UMAP plot showing sample sources and CNV deviation information. H Violin plot
showing CNV deviation of different epithelial cell clusters from non-malignant and
malignant epithelial cells. I The percentage of malignant cells and different epithelial
cell clusters in each sample. J The expression of corresponding markers for different

epithelial cell clusters.
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Figure S2.

Representative single-cell transcriptome landscape of gastric cancer. A Chromosomal
landscape of large-scale copy number variations (CNV) inferred from whole exome
sequencing data of the corresponding laser capture microdissected tissue. B UMAP plot
showing normal, non-malignant and malignant epithelial cell clusters. C The
percentage of cells from different sample in each cluster. D UMAP plot showing
different epithelial cell clusters according to gene regulatory networks (GRNs). E Gene
enrichment analysis showing the signaling pathways relatively up-regulated in T1
clusters. F Gene enrichment analysis showing the signaling pathways relatively up-
regulated in T6 clusters. G Gene enrichment analysis showing the signaling pathways
relatively up-regulated in endocrine clusters. H UMAP plot showing the metabolism-
related activities in epithelial clusters. I Violin plot showing the expression levels of
gene set signatures including glycerolipid metabolism and glycerophospholipid

metabolism in different epithelial cell clusters.
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Figure S3.

Comparison between differentiated gastric cancer (DGC) and poorly differentiated
gastric cancer (PDGC). A Gene enrichment analysis showing the functions relatively
up-regulated in DGC. B Heatmap showing differentially expressed genes (DEG) of
PDGC and DGC compared with non-malignant epithelial cells. Part gene names are
displayed. C Gene enrichment analysis showing the signaling pathways relatively up-
or down-regulated in PDGC and DGC compared with non-malignant epithelial cells. D
Venn diagram showing the number of up- and down-regulated genes in PDGC and DGC
compared with non-malignant epithelial cells. E Violin plot showing the expression
levels of HIFIA in different samples (**** - p value < 0.0001 calculated by wilcox
test). F Heatmap showing the expression levels of genes which have the high
correlation with DEGs of DGC compared to PDGC. G The processing of gene selection
using the random forest and lasso regression methods. The left point plot showing the
contributions of genes to the predicting output of DGC and PDGC. The right line plot
showing the choices of the lambda values of the lasso regression. H Violin plot showing
differentiation score in DGC and PDGC (**** - p value < 0.0001 calculated by wilcox

test).



Fig S4

A

02346 10 20
NABA MATRISOME ASSOCIATED 10 10
nflammatory response :
| Neutrophil egrarqulatlon ® Immune-rich
Re ulation of prtldase activity ©® Immune-poor T T5
pithelial cell differentiation ~ 5 ~ 5 R T6
Cytoklne Signaling in Immune system . by
Anatomical structure homeostasis 5 5 T3 T7
Antimicrobial humoral response S S T4
gethjlatlon ofI btody flfuld Illeveltslt g. 0 g- 0 B Proliferative.S
ositive regulation of cell motili o : ;
Ebola wrusgpathway in host Y 3 3 . u Prollfergtlve.G oM
Regulation of leukocyte migration “ Endocrine
Prostanoid metabolic process Metaplasia3
Response to bacterium
Fat digestion and absorption -5 -5
Hemostasis
Positive regulation of cell death
Ao AESH N TEGAN PATHWAY
-10 -5 0 5 10 -10 -5 0 5 10
Cell junction organization Component 1 Component 1
Immune-rich  Immune-poor
C D Interferon alpha Interferon gamma TNFa signaling
1,500 response response via NFkB
[ [ [N » 2
3 1,000
€
2
— 500
o)
o 0 l_ . Differentiation
1.00 Immune-rich score
c low
o [ immune-poor [ ]
w 075
2
g 050 i ; M high
2 o025 :
o)
O 0.00
N ~
AV B> E AR D N &\e 6\0 o
\\ C‘) § Q <
‘\\ 40 &2 =
S & U 2
< e‘
° UMAP_1
<€
GKN1 F G .
PSCA CLDN3 Intestinal type (189 cases)
S100P 5 1.00 1 % PHGR1=low
PHGR1 4 i ~+ PHGR1=high
DDX60 2 %
CLDN18 3 5 078
CTSE . 2 ]
HLA-F Correlation of _ g 050
TFF1 expression with o 1 5
APOL1 geneset scores 20 L 1 2
RNASE1 [°©5 c 5 0.25 _
HLA-E 0.6 .g PHGR1 @« HR =1.625
0.55 %] p=0.039
MUCL3 )
0.5 = 0.00
OASL <%
LGALS3BP 5 4 0 1,000 2,000 3,000 4,000
ISG15 Time (day)
HLA-B 2 )
HLA-A Intestinal type (189 cases)
B2m | 1.001 4
Muct 0 % CLDN3=low
IFi27 BTN <1 %@fo Qi°°i®é®i@i&;®%&;®& £ 075 -+ CLDN3=high
N N CORSAN A G a8 7
@(é’ \Q@“ .@?@%«\%@ o CERRR 8
RIS S G’ I 2
& F LS e N & 0.50
S =
Q© g
s
5 0.25
I 2] HR =1.746
) . Correlation of p =0.022
Purine metabolism metabolism scores 0.00
Propanoate metabolism with geneset scores . 0 1,000 2,000 3,000 4,000
. o5 ® Immune-rich  ® Immune-poor Time (day)
Pyruvate metabolism 0
Pyrimidine metabolism M-o05 Glycolysis / Citrate cycle Pentose Pyruvate Glyoxylate and
Cysteine and methionine metabolism Gluconeogenesis (TCA cycle) , ;2)hosphate pathway  metabolism dicarboxylate metabolism
2.0 :
Oxidative phosphorylation 5
) . 1.0 1.5 0.8 1.0
Retinol metabolism 1.0
) . . 1.0 04
Steroid hormone biosynthesis 0.5 05 - 05 0.5
Arachidonic acid metabolism 00 00 0.0 0.0 0.0
Linoleic acid metabolism
Nitrogen metabolism Oxidative Glycerolipid Glycerophospholipid  Fatty acid Fatty acid
Drug metabolism — cytochrome P450 phosphorylatlon1 , metabolism metabolism biosynthesis degradation
Metabolism of xenobiotics by cytochrome P450 ’
3 08 04 1.0 08
Glycerolipid metabolism i 02
@ & 2 0.4 ’ 05 0.4
O ’ 0.0
e“\ % S AY 0.0 0.0 0.0
e’%ﬁ 0 -0.2

-log10 of p-value « ..\ _

B




Figure S4.

Transcriptomic profiling of immune infiltration-related genes. A Gene enrichment
analysis showing the signaling pathways relatively up- or down-regulated in immune-
rich and immune-poor type gastric cancer. B Pseudotime trajectory of malignant
epithelial cells according to the immune-related gene sets. C Number and percentage
of immune-rich and immune-poor type cells in each malignant epithelial cluster. D
UMAP plot showing expression of hallmark signatures and GO gene sets of immune
response in epithelial cells. E Genes highly correlated with expression of interferon
gamma and the interferon alpha pathways. F Violin plot showing expression levels of
PHGRI and CLDN3 in each epithelial cell cluster. G Kaplan-Meier survival curve
showing the survival of intestinal-type gastric cancer cases in the TCGA dataset with
high and low expression levels of PHGRI and CLDN3. H Metabolic activity-related
gene sets highly correlated with expression of the differentiation gene set and interferon
alpha/gamma response gene sets. I Violin plot showing expression levels metabolic

activity-related gene sets in immune-rich and immune-poor type gastric cancer.
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Figure S5.

Tumor infiltrating T cell characteristics and interactions with malignant cells. A UMAP
plot showing expression of CD4, CD84 and CD8B in STMNI" T cells. B The
expression of exhaustion-related genes in different types of CD8" T cells. C The
percentage of different types of T cells in immune-rich and immune-poor type gastric
cancer, and differentiated gastric cancer (DGC), poorly differentiated gastric cancer
(PDGC) and neuroendocrine carcinoma (NEC). D The percentage of T cells from NEC,
PDGC and NEC, and immune-rich and immune-poor type in different T cell clusters.
E Heatmap showing differentially expressed genes between GZMH™ CD8" T cells from
immune-rich/poor type gastric cancer and DGC/PDGC, and between GZMB™ CD8" T
cells from DGC/PDGC. Part gene names are displayed. F Metabolic activity-related
gene sets highly correlated with cytotoxic, exhausted, resident, costimulatory and cell
cycle signatures of CD8" T cells. G UMAP plot showing expression of metabolic
activity-related gene sets in T cells. H Interactions between epithelial cells and CD4+

T cells inferred from cell communication analysis using toolkit NATMI.
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Figure S6.

Transition of differentiation status in mixed adenoneuroendocrine carcinoma. A PCA
plot showing the distribution of epithelial cells from differentiated gastric
adenocarcinoma (DGC), intermediate state (DGCO01 and DGC03) and neuroendocrine
carcinoma (NEC). B Representative images of immune-histochemical staining of CD8
and other differentially expressed proteins in adenocarcinoma and NEC components
from the same mixed adenoneuroendocrine carcinoma. Scale bar, 300 um. C
Representative genes that enriched in the intermediate state. D Heatmap showing
differentially expressed genes between DGC and NEC and gene regulatory networks
that changed gradually along the trans-differentiation path of DGC to NEC. Part gene
and TF names are displayed. E Hallmark gene signatures highly correlated with DGC
and NEC. F The correlation between interferon alpha/gamma response genes and DGC,
intermediate state (DGCO1 and DGCO03) and NEC. G The correlation between specific

genes in interferon-related pathways and DGC/NEC.



