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Red: Immune cells (Alexa647, anti-CD45)
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Supplementary Figure 1: Spatial characteristics of NSCLC. (a) A representative microscopic images of LUAD and LUSC tissues. 
(b - d) ESTIMATE analysis of all NSCLC, LUSC, LUAD tissues. *p < 0.05, **p < 0.01, *** p < 0.005, *** p < 0.001. NSCLC 
non-small cell lung cancer, LUSC lung squamous cell carcinoma, LUAD lung adenocarcinoma, ESTIMATE Estimation of STromal 
and Normal tissues in Malignant Tumor tissues using Expression data. Box plot components: The center line of the box represents 
the median, and the upper and lower limits of the box represent the upper and lower quantiles, respectively. Whiskers indicate 
a value of 1.5 times the interquartile range.



IL10RA DDR1PTPRF CDH1
SPINT2

ITGB4F11R
DHCR24

ESRP1LSR

EPS8L2

NCKAP1SPINT1MPZL2

MZB1

TACSTD2IGHA1

COL3A1

IGHG2
IGHG3 KRT19

IGHG4

MAL2

IGHG1

CD9
PERP

JCHAIN

APOE

IGKC
IGLL5

LYZ

DSP

IGHM

FXYD3

CD74

APOC1

KRT16

0

5

10

−5.0 −2.5 0.0 2.5
Log2(Fold change)

−L
og

10
(a

dj
us

te
d 

P 
va

lu
e)

a
COL6A3 PERPDDR1IL10RADOCK2PTPRC PTPRF F11R

CDH1

DSP

DSC3FAT2

ITGB4

VSNL1
COL3A1

CD9

IGHA1

TRIM29

BGN

FXYD3

KRT19
DSG3

IGHG2IGHG3
IGHG4IGHG1

PKP1
KLF5

JCHAIN

KRT17
IGKC

IGLL5
KRT6A

LYZ

APOC1

0

5

10

−4 −2 0 2 4
Log2(Fold change)

−L
og

10
(a

dj
us

te
d 

P 
va

lu
e)

b
NKX2−1

SFTA3 NAPSA

LPCAT1

ITGA3
SFTPB

TRBC1
SERPINF1

SLC34A2

CLDN4
TRAC MGST1CD55

KRT19

MAL2
IGHA1

MMP7
APOE

IGHG3

IGHG2
IGHG4

IGHG1
JCHAIN

0

2

4

6

−4 −2 0 2
Log2(Fold change)

−L
og

10
(a

dj
us

te
d 

P 
va

lu
e)

c

Signaling pathway Other pathway

Metabolism Proliferation pathway

DNA damage Immune system

Cellular component Development

NSCLC LUSC LUAD NSCLC LUSC LUAD

NSCLC LUSC LUAD NSCLC LUSC LUAD

NSCLC LUSC LUAD NSCLC LUSC LUAD

NSCLC LUSC LUAD NSCLC LUSC LUAD

ADIPOGENESIS

ANGIOGENESIS

EPITHELIAL_MESENCHYMAL_TRANSITION

ALLOGRAFT_REJECTION
COAGULATION
COMPLEMENT

IL6_JAK_STAT3_SIGNALING
INFLAMMATORY_RESPONSE

INTERFERON_ALPHA_RESPONSE
INTERFERON_GAMMA_RESPONSE

E2F_TARGETS

G2M_CHECKPOINT

MITOTIC_SPINDLE

MYC_TARGETS_V1

MYC_TARGETS_V2

P53_PATHWAY

APOPTOSIS

HYPOXIA

PROTEIN_SECRETION

REACTIVE_OXYGEN_SPECIES_PATHWAY

UNFOLDED_PROTEIN_RESPONSE

APICAL_JUNCTION

PEROXISOME

DNA_REPAIR

UV_RESPONSE_DN

UV_RESPONSE_UP

CHOLESTEROL_HOMEOSTASIS

FATTY_ACID_METABOLISM

GLYCOLYSIS

HEME_METABOLISM

OXIDATIVE_PHOSPHORYLATION

XENOBIOTIC_METABOLISM

ANDROGEN_RESPONSE
ESTROGEN_RESPONSE_EARLY

ESTROGEN_RESPONSE_LATE
IL2_STAT5_SIGNALING
KRAS_SIGNALING_DN
KRAS_SIGNALING_UP
MTORC1_SIGNALING

NOTCH_SIGNALING
PI3K_AKT_MTOR_SIGNALING

TGF_BETA_SIGNALING
TNFA_SIGNALING_VIA_NFKB

Group

−2

0

2

NES

−Log10(p.adjust)
10

20

30

40

50

d

ATP−dependent chromatin remodeling

Cell cycle

Chemokine signaling pathway

Cytokine−cytokine receptor interaction

Hematopoietic cell lineage

Intestinal immune network for IgA production

Mitophagy − animal

Natural killer cell mediated cytotoxicity

Neuroactive ligand−receptor interaction

Neutrophil extracellular trap formation

NF−kappa B signaling pathway

Nucleocytoplasmic transport

Olfactory transduction

Osteoclast differentiation

Oxidative phosphorylation

Phagosome

Proteasome

Protein processing in endoplasmic reticulum

Ribosome

Spliceosome

Th1 and Th2 cell differentiation

Th17 cell differentiation

Thermogenesis

Tight junction

Ubiquitin mediated proteolysis

Viral protein interaction with cytokine and cytokine receptor

NSCLC LUSC LUAD
Group

−Log10(p.adjust)
10

20

30

−2

0

2

NES

e

activation of immune response
adaptive immune response

adaptive immune response based on somatic recombination of immune receptors
amide biosynthetic process

cytoplasmic translation
detection of chemical stimulus

detection of chemical stimulus involved in sensory perception
detection of chemical stimulus involved in sensory perception of smell

detection of stimulus
detection of stimulus involved in sensory perception

immune effector process
immune response−activating cell surface receptor signaling pathway

immune response−activating signal transduction
immune response−regulating cell surface receptor signaling pathway

immune response−regulating signaling pathway
leukocyte mediated immunity

lymphocyte activation
peptide biosynthetic process

positive regulation of cell activation
positive regulation of immune response

regulation of cell activation
regulation of immune response

regulation of leukocyte activation
regulation of lymphocyte activation

ribonucleoprotein complex biogenesis
sensory perception of chemical stimulus

sensory perception of smell
translation

NSCLC LUSC LUAD
Group

−2

0

2

NES

−Log10(p.adjust)
30

40

50

60

f

ADVENTITIAL_FIBROBLAST_CELL
ALVEOLAR_EPITHELIAL_TYPE_1_CELL
ALVEOLAR_EPITHELIAL_TYPE_2_CELL

ALVEOLAR_FIBROBLAST_CELL
B_CELL

BASAL_CELL
BASOPHIL_MAST_2_CELL

BRONCHIAL_VESSEL_1_CELL
CAPILLARY_INTERMEDIATE_1_CELL
CAPILLARY_INTERMEDIATE_2_CELL
CD4_MEMORY_EFFECTOR_T_CELL

CD4_NAIVE_T_CELL
CD8_MEMORY_EFFECTOR_T_CELL

CD8_NAIVE_T_CELL
CLASSICAL_MONOCYTE_CELL

CLUB_CELL
DIFFERENTIATING_BASAL_CELL

EREG_DENDRITIC_CELL
GOBLET_CELL

IGSF21_DENDRITIC_CELL
LYMPHATIC_CELL

MACROPHAGE_CELL
MESOTHELIAL_CELL

MUCOUS_CELL
MYOFIBROBLAST_CELL
NATURAL_KILLER_CELL

NATURAL_KILLER_T_CELL
NEUTROPHIL_CELL

NONCLASSICAL_MONOCYTE_CELL
OLR1_CLASSICAL_MONOCYTE_CELL

PLASMACYTOID_DENDRITIC_CELL
PLATELET_MEGAKARYOCYTE_CELL

PROLIFERATING_NK_T_CELL
PROXIMAL_BASAL_CELL

SIGNALING_ALVEOLAR_EPITHELIAL_TYPE_2_CELL
TREM2_DENDRITIC_CELL

VEIN_CELL

LUAD LUSC NSCLC
Group

−2

0

2

NES

−Log10(p.adjust)
30

60

90

g

Supplementary Figure 2: Expression profiling and molecular characteristics of NSCLC transcriptome by pathologic grade. (a - c) Volcano plot of 
DEGs between (a) NSCLC (n = 18), (b) LUSC (n = 11) and (c) LUAD (n = 6) tumor and immune samples. Only genes with adjusted p-value <= 
0.05 were considered DEGs. (d) Dotplot showing GSEA  results using MSigDB hallmark gene sets between NSCLC tumor and immune samples. 
(e) Dotplot showing top 20 GSEA results using MSigDB KEGG gene sets between NSCLC tumor and immune samples. (f) Dotplot showing top 
20 GSEA results using MSigDB GO BP gene sets between NSCLC tumor and immune samples. (g) Dotplot showing GSEA results using MSigDB 
celltype signature gene sets between NSCLC tumor and immune samples. DEGs differentially expressed genes, GSEA gene set enrichment
analysis, MSigDB molecular signature  database, GO BP gene ontology biologic process, NES normalized enrichment score.
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Supplementary Figure 3: The heatmap of module-trait relationship with response, diagnosis and pathologic grade by WGCNA. (a) The heatmap 
of module-trait relationship in all NSCLC samples (n = 36). (b) The heatmap of module-trait relationship in tumor samples. (n = 18) (c) The 
heatmap of module-trait relationship in immune samples (n = 18). The numbers in each cell of the heatmap were displayed in the form of a 
correlation coefficient (p-value). WGCNA weighted correlation network analysis.


