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Abstract

Background: Bone and brain metastasis are common in the NSCLC, and tumor
environment has played a vital role in the metastasis, endothelial cells are a key
component of the tumor microenvironment and its role in the development need to be
investigated.

Methods: We collected three scRNA-Seq datasets: GSE254379, GSE131907 and
GSE225209 associated with the metastasis of lung cancer, and we integrated three
datasets. Dimensionality reduction, clustering, and visualization (t - SNE, UMAP) were
conducted, leading to the annotation of six major cell types (T cells, B/plasma cells,
ECs, myeloid cells, fibroblasts, epithelial cells) using canonical markers. Subpopulation
analysis, differential gene expression, and enrichment analysis were performed for each
major cell type using the SCP package, with cell clusters annotated via established
marker databases (CellMarker, PanglaoDB). The distribution preference of cell categories
across tissues was assessed using odds ratios. Cell-cell communication was inferred
using CellChat, analysing multiple signalling categories.

Results: We integrated three single-cell databases of metastasis-related NSCLC
(GSE254379, GSE131907 and GSE225209). And we found that he arterial ECs, CD8 +
T cycling T cells, MZB1 + plasma cells, MMP9 + macrophages were most associated
with the bone metastasis. The CD8 + T GZMB cells, RPL + B cells, RPL + B cells were
more abundant in the brain metastasis tissue. Compared with other immune cells,
bidirectional interactions became much more in ECs and B cells. In cellular interactions,
APP-CD74 plays an important role in immune cells and tumors.

Conclusion: APP - CD74 might mediate B cells and endothelial cells to play a vital
role in tumor development.

Introduction

Lung cancer remains the most prevalent type of cancer globally, with
Non-Small Cell Lung Cancer (NSCLC) constituting over 85% of all lung
cancer cases [1]. Surgical intervention is the primary treatment modality
for early-stage tumors; however, recurrence and metastasis of various
tumors post-surgery continue to pose significant challenges. Despite
advancements in chemotherapy and targeted therapies, the metastasis of
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malignant tumors, particularly lung cancer, remains
acritical issue in contemporary treatment approaches
and exerts considerable societal burdens. Metastasis
is a leading cause of mortality across various cancer
types, with the bones and brain frequently serving as
common sites for non-small cell metastasis [2]. One
of the most primary lesions for bone metastasis is the
lung [3]. More than 30% patients with metastatic lung
cancer develop bone metastases [4]. The occurrence
of bone metastasis and brain metastasis was closely
related to the Tumor Microenvironment (TME) [5].

The Tumor Microenvironment (TME)
encompasses the immune milieu surrounding tumor
cells and is characterized by a diverse array of cellular
constituents, including tumor cells, Endothelial
Cells (ECs), fibroblasts, and immune cells. The cell
composition and cell crosstalk and their interactions
had contribute a lot the development of the tumor [6].
The TME has been closely linked to poor prognostic
outcomes in NSCLC and is recognized as a critical
regulator of tumor metastasis and progression.
Numerous studies have concentrated on the various
subtypes of fibroblasts, given that they represent one
of the most prevalent cell types within the TME. For
instance, Cancer-Associated Fibroblasts (CAFs) have
been attracted attention of various researchers. And
it was suggested that CAFs exhibit different subtypes
in the tumor microenvironment, which including my
CAF, iCAF, apCAF, pericyte, cycling fibroblast [2].
CAFs could influence the anticancer function of T cells
in the TME. In recent years, research on the TME has
continued, and the interaction between fibroblasts
and immune cells has received various attention of
researchers. Growing evidence underscores the pivotal
role of ECs within the TME in cancer progression and
metastasis [7]. Tumorigenesis is a complex process
including cell-cell interactions allowed tumor cells
to proliferate and metastasis. Tumor vasculature
has played important role in the development of
the cancer and it was a key component of TMES. As
a key component of tumor vasculature, ECs interact
with tumor cells throughout all stages of the disease,
regulating immunity and angiogenesis. But their
specific functions in tumor remain incompletely
understood. Our study tried to elucidate the role of
ECs in the NSCLC.

Methods

scRNA-Seq lung cancer metastasis cohorts

To investigate the differences in tumor
microenvironments among different metastatic sites
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of lung cancer, especially the characteristics of ECs,
we collected three scRNA-Seq datasets: GSE254379,
GSE131907 and GSE225209.

scRNA-Seq data analysis

Cells with fewer than 200 or more than 5,000
genes, as well as those with a mitochondrial gene
proportion exceeding 20% (Calculated by the
Percentage Feature Set function), were all filtered
out. The genes expressed in fewer than 3 cells were
removed. After quality control, gene expression
matrices were normalized by applying the Normalize
Data function. A droplet contains more than one cell
in single cell capture called doublets, which were
removed through Doublet Finder R package (Version
2.0.3).

The Seurat v5 was employed for batch correction
and “RPCA Integration” was selected as the method
for analysis. Dimension reduction starts with
screening out the 2000 highly variable genes applying
Find Variable Features function. And then Principal
Component Analysis (PCA) was performed for these
highly variable genes. We constructed a shared nearest
neighbor graph with the find neighbor function
and identified clusters (Resolution = 0.6) with Find
Clusters Function. Then, the results were visualized
by t - distributed Stochastic Neighbor Embedding
(tSNE) and Uniform Manifold Approximation and
Projection (UMAP) methods. Subsequently, clusters
were annotated by classical cell surface markers. Six
major cell types were identified: T cells (CD2, CD3D
and CD3E), B cells and plasma cells (MS4A1, MZB1),
endothelial cells (CDH5, ENg and vwf), myeloid
cells (CD163, MARCO and CD14), fibroblasts (LUM
and COL6A3) and epithelial cells (KRT7, KRT19 and
EPCAM).

Cell cluster annotation

For each major cell type, we conducted a more
detailed subpopulation analysis and annotation. We
used the SCPR package for theanalysis. The Run DE test
function was employed to identify differential genes
for each cell subpopulation, with alog 2 (Fold change)
greater than 1 and adjusted p - values considered as
feature genes. The Run Enrichment function was
used for enrichment analysis of the feature genes,
while the Enrichment Plot function visualized the
enrichment results. We utilized experimentally
validated marker genes, as determined by Scanpy,
to annotate cell clusters. Genes that exhibited high
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and specific expression within each cluster were
designated as marker genes. To identify the cell types
associated with these marker genes, we referenced
the Cell Marker and Panglao DB databases.

Distribution preference of cell categories

To describe the distribution of cell types in
different groups, Odds Ratios (ORs) were computed,
and preferences were shown. For each possible
combination of cell type i and category j, i x j table
of contingencies was formed. Then, the OR were
calculated on the contingency table. A greater OR value
implies that cell type i is more likely to be present in
tissue j, whereas a smaller OR value suggests that cell
typeiis less likely to be present in tissue j.

Cell interaction analyses

We employed Cell Chat to analyse cell—cell
interactions among immune cell subsets. The Cell
Chat package features an extensive database of
signalling molecule interactions, incorporating the
structural details of receptor-ligand interactions,
including multimetric complexes, soluble agonists
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and antagonists, and stimulatory or inhibitory
membrane-bound co-receptors. This analysis
involvesidentifyingdifferentiallyexpressedsignalling
genes, calculating the ensemble average expression
and intercellular communication probabilities, and
pinpointing statistically significant intercellular
communications. We analysed four categories of
databases: Secreted Signalling, ECM Receptor, Cell-
Cell Contact, and Non-protein Signalling. We set
min.cells = 5 in the Filter Communication Function,
which is the minimum number of cells required in
each cell group for cell-cell communication. Other
parameters were configured according to the authors'
recommendations.

Statistical analysis

Quality control of cells was performed using
filtering thresholds based on the number of
genes detected per cell and the mitochondrial
gene percentage. Gene expression matrices were
normalized using the Normalize Data function. Batch
effect correction was conducted using the RPCA.
Integration method in Seurat v5. Cell clustering
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Figure 1 Single-cell transcriptomic landscape of NSCLC samples across multiple datasets.
(A) UMAP visualization of 259,591 single cells derived from lung tissue, lymph node, pleural effusion, bronchoalveolar lavage, and EBUS
samples, annotated by sample origin (left) and dataset source (right). Each dot represents a single cell, and colors correspond to individual
patient/sample identifiers or GEO datasets (GSE245397, GSE211907, GSE225209).
(B) UMAP clustering of the same dataset showing unsupervised cell clusters (left) and major immune and stromal cell type assignments based
on marker gene expression (right).
(C) Violin plots displaying the expression distribution of canonical marker genes across major cell populations, including T cells, myeloid cells,
fibroblasts, epithelial cells, B cells, mast cells, NK cells, and plasma cells.
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was performed by constructing a shared nearest
neighbour graph with the Find neighbours Function
and applying the Find Clusters function at a resolution
of 0.6. Major cell types were annotated based on the
expression of classical marker genes. Subpopulation
analysis for each major cell type was performed using
the SCP R package. Differentially expressed genes
for subpopulations were identified using the Run DE
test function, with a log 2 fold change greater than
1 and an adjusted p - value less than 0.05 set as the
significance threshold. The distributional preference
of cell types across different tissue categories was
assessed by calculating Odds Ratios (ORs). Cell-cell
communication analysis was performed using the
Cell Chat package, analysing four major signalling
databases: Secreted Signalling, ECM-Receptor, Cell-
Cell Contact, and Non-protein Signalling. The filter
communication function was applied with min.cells
= 5. All statistical analyses were performed using

A rcells:a07
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R software (version 4.0.3). A p - value (or adjusted
p - value where specified) of less than 0.05 was
considered statistically significant.

Results
Generation of a core dataset of NSCLC

To explore the differences in the immune
microenvironment of different metastases and
carcinoma in situ in the lung, we integrated three
single-cell databases of metastasis-related non-
small cell lung cancer (GSE254379, GSE131907 and
GSE225209) (Figure1A). Single cell analysis was
performed on the integrated dataset. Unsupervised
clustering analysis was performed on a total of 6407
cells were detected in the integrated datasets. We
clustered the detected cells of dataset into 10 clusters
(Figures 1B,C).
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Figure 2 : Single-cell analysis of endothelial cell (EC) subtypes.
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(A) UMAP plot showing 6,407 cells grouped into eight EC-related subtypes: Stalk, Cycling, Lymphatic, Tip-like, Arterial, vSMCs, VSMCs+, and
Tumor ECs. (B) Heatmap of pathway enrichment scores across EC subtypes, highlighting differences in metabolism, angiogenesis, immune
signaling, and ECM remodeling. (C) Scatter plots showing subtype-specific differential gene expression, with key marker genes labeled.

(D) GO enrichment analysis of each EC subtype, displaying top biological processes based on adjusted significance (-log10 p-value).
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Identification of subtypes of endothelial cell

We compared the distribution of ECs, fibroblasts,
smooth muscle cells, and immune cells in original
cancers and different metastatic parts. We identified 7
endothelial cells clusters, including Stalk ECs, Cycling
ECs, Lymphatic ECs,Tip like ECs, VSMC derived
ECs, Tumor ECs (Figures 2A,B). Among them, Stalk
ECs mainly expressed ACKR1, MYRIP, Cyclying ECs
expressed BRAK1, POLQ, Lymphatic ECs expressed
CCL21, TFF3, Tip like ECs expressed CLDN5 and
RAP2 and Arterial ECs expressed RUNX2. VSMC-1
expressed COL3A1, VSMC-2 expressed PRRX1 (Figure
2C). Compared with normal lung tissue, ECs may be
closely related to the process of bone metastasis,
among the 7 subtypes of ECs, Arterial ECs, Cycling
ECs, VSMCs and Tumor ECs were abundant in the
Bone metastasis of lung cancer. The arterial ECs were
most associated with the bone metastasis (Figure
2D).We performed the GO analysis of different
subtypes of ECs, GO analysis showed that stalk ECs
were associated with the cell junction assembly
and epithelial cell migration. Cycling ECs were
associated with Chromosome segregation. VSMCs
were associated with the ubiquitin dependent protein
catabolic process. GO analysis revealed that Lympatic
ECs and Tip-like ECs were involved in the AYP synthes

The different subtype of the immune cells in
the tissues of different metastasis

We compared the distribution characteristics
of different immune cells in the metastatic part,
including macrophages, lymphocytes, T cells, B cells,
etc. As for the T cells, we clustered the T cells into 11
clusters (Figure 3A).The CD8 + T cycling T cells were
most abundant in the bone metastasis, and in the
brain metastasis, the CD8 + T GZMB cells were more
abundant. Figure 3B showed the different subtypes of
T cells are classified based on different markers. The
GO analysis results showed that the CD8 + T cycling T
cells were associated with Chromosome segregation
and RNA splicing. CD8 + T GZMB cells were associated
with RNA splicing and immune response (Figures
3C,D).

As for the B cells, we clustered the B cells into
11 types, including the RPL+ plasma cells, MZB1 +
plasma cells, follicular B cells, RPL + B cells, cycling
B cells, FCER2 + B cells,TNFRSF13 + B cells, RGS13 +
B cells (Figure 4A). The heat map showed that MZB1
+ plasma cells were most abundant in the bone
metastasis. And RPL + B cells were most abundant in
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the brain metastasis (Figure 4B). Figure 4C showed
that the clustering of B/plasma cells was based on the
expression of different markers. Figure 4D suggested
that compared with T cells, the bidirectional
interactions became much more.

As for the Myeloid cells, figure 5A showed that we
clustered the myeloid cells into 12 subtypes. MMP9
+ macrophages were most abundant in the bone
metastasis. And in the brain metastasis, the microglia
and inflammatory macrophages were important
(Figure 5B). Microglia is figured by high expression of
TFF3. Inflammatory macrophages is figured by high
expression of SLC9A9 and FCHSD2 (Figure 5C). And
the intensity and strength of cellular communications
between ECs and macrophage was relatively weak
(FiguresD)

APP-CD74 might be vital for cell crosstalk
between the immune cells and ECs

As shown in the figure 6, the results suggested
that the APP - CD74 might play important roles in the
interactions between ECs and other immune cells.

Discussion

TME has played important roles in the tumor
metastasis, which consisted of endothelial cells,
fibroblasts, and various immune cells. As CAFs
were the most common components of the TME,
various previous studies have focused on the role of
CAFs [8,9]. Its importance in regulating the anti-
tumor response has been commonly discussed [10].
CAFs had different heterogeneity, and it played an
important role in the tumor neogenesis, persistence,
and metastasis [11]. The crosstalk between the CAFs
and immune cells, including the macrophages were
critical for in the development of the tumor.

ECs were identified as another vital component of
TME. As angiogenin is critical for tumor progression,
ECs line in the inner line of the vessel, and it has
been had played important roles in TME, which was
identified as a key to development of cancer. But its
role in the development of tumor still needs to be
further discussed .We tried to identify the role of ECs
in the metastasis of NSCLC.

Metastasis is closely associated with the poor
prognosis of the tumor. Brain metastasis and bone
metastasis are common events in the advanced
NSCLC, impacting the mortality and morbidity of
NSCLC patients [12]. Vessel infiltration is important

Wang J, et al. (2025) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres2217
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Figure 3 Endothelial cell subpopulation heterogeneity and functional profiling in NSCLC.
(A) UMAP plot showing 6,407 endothelial cells classified into seven transcriptionally distinct subtypes: stalk ECs, cycling ECs, lymphatic ECs,
tip-like ECs, venous ECs, arterial ECs, vascular smooth muscle cells (VSMCs), and tumor-associated ECs. Each color represents a unique

(B) Heatmap depicting the enrichment of endothelial subtypes across major tissue sources, showing subtype-specific predominance in tumor,
lymph node, effusion, and lung samples. Color scale indicates odds ratio (OR) of abundance.

(C) Scatter plots showing differential gene expression patterns across endothelial subtypes, highlighting key upregulated markers (e.g., KDR,
PECAMT1, FABP4) and signaling signatures. (D) Bar plots displaying top Gene Ontology (GO) biological processes enriched in each endothelial
subtype, including angiogenesis, chromosomal segregation, mitochondrial ATP synthesis, immune modulation, and cytoskeletal organization.

Wang J, et al. (2025) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres2217

1648



TOPIC(S): IMMUNOLOGY | CANCER | ONCOLOGY | PULMONOLOGY | PATHOLOGY

@

A

nCells: 28206 B H
eatmap
WzeT. Plasm
51 (yotng Eirecma
subcelitype:
RPL+ Plasma(769)
o~ @ MZB1- Plasma(1106)
a 04 Follicular B cell(7787)
& @ RPL+ B cell(5733)
E Cycling BiPlasma(739)
@ FCERZ: B cel(4a95)
© TNFRSF13B+ B cell(3929) RGeS Ben
® RGS13+ B cell(254)
-5 Foltcuter 5 ol
¥ rarnss 1. A ot
_10 FoERz, Bedl
-10 -5 ] 5
umap_1
RPL+ Plasma MZB1+ Plasma
[ MVOSEVPSIATEETC A P LC | - Soragseppes 100
PRPFE = 3
- 500 i - QL Tusez o0
7 & 3 ]
=2 R ] l0g2FC 2 ‘ r»‘? lag2FC =, ogPFC
3 ig;. 7 P50 7 . ’?\ b 5.0 Z " T
O 25 & z5 a 0 00
= 2 = = -25
g 0 & b Ee 1% -5.0
0 N v 3 g e
200 N3 2o =0 MPPEO? 200 ]
W FFETBY iT-cYe NT N EIET_HLA-5- B2M| S =4 yppe IGHM, (GHD
10 065 00 05 10 B 0o o 02 0.0 07
diff_pct diff_pct diff_pet
RPL+ B cell Cycling B/Plasma FCERZ+ Bcall
300 RFLP1-R? 5-5 RPS20 300- H! . Mr 7 Hi MT-ND3-RPLT8A-RPL3
RPL1Y RPS167 EXO! e MI*‘!L‘Z_)A!‘L*AFPL’
= 200 = 200 fuig = 200 ..
=100 log2lc 2, i f \ng,ZLC = né! a8 | log2rc
¥ 2 s nEL s 25 I r“,@- [
= o 0w & i N & o = =
2 T -25 2 g s B o . =
Zr00{" 4 0 2. | FWE g . 4 . i
) N T 1009 Lo Bt et
2001 RBS1EKBPIT -~ RPLIO-MALATT IGHET DERLS
HERPIDI-MZB1 200 ~RFS27-RPL34 ~JBHMN-MZB1
-63 -0z -01 00 o1 0o 03 [ [ 0.1 6.z 0o 0z
diff_pct diff_oct difi_pet
TNFRSF13B+ B cell RGS134 B cell
RPSTI-EEFTAT -2 RPLZTA DHRS9- SERPINASRGS 13
FIFT 353 *EDCAT o CCDCIM4A
= 200 ; B = 200 I .
£ * | egere & sy - l0g2FC
'i 100 E o gg
2 3 g =
5 i = 28
o PLEPE = @ "
100 ' XEP1
AGHO TCL1A
%2 01 00 601 02
diff_pct
Number of interactions Interaction weightsistrength
Stalk EC: Stalk EC: &
s El £ f
Eycling BiPlasma HEL} Gl Cycling 8/Plasma HE PR
< ’ Fallicular B cell N ,P Fulllcglér,ﬂvceh
by ’ Cycling ECs. 7 ”
Lymphatic Lymphatic ?
FCER2: B FCER21 B e
Tip-likes Fe:

Tumer FCs

Arterial ECs
VSMCs-1

VSMCS-2
g N 3

Tumar FCs,

Arterial ECs
VSMCs-1

Figure 4 Characterization of B-cell subtypes and their interaction patterns with endothelial cells in NSCLC.

(A) UMAP embedding of 28,206 B-lineage cells showing eight transcriptionally defined subsets, including RPL-high plasma cells, MZB1+
plasma cells, follicular B cells, cycling B/plasma cells, FCER2+ B cells, TNFRSF13B+ B cells, and RGS13+ B cells. Colors represent distinct

molecular states.

(B) Heatmap illustrating the enrichment of B-cell subtypes across tumor, lymph node, lung, and pleural effusion samples, quantified by odds

ratio (OR).

(C) Volcano plots showing differentially expressed genes (DEGs) for each B-cell subset, with key marker genes highlighted. Red indicates

upregulation and blue indicates downregulation relative to all other B-cell populations.

(D) Cell-cell communication networks between endothelial subpopulations and B-cell subtypes, visualized by number of interactions (left) and

interaction strength (right). Node size reflects connectivity; edge thickness represents ligand-receptor interaction weights.
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Figure 5 Single-cell transcriptomic analysis of macrophage and immune cell subtypes.

(A) UMAP visualization of 47,031 single cells showing distinctimmune cell subtypes identified by unsupervised clustering. Each color represents
a specific macrophage or immune-related subtype, including PLTP*/SFTPB* macrophages, IFN-macrophages, Inflam-macrophages, alveolar
macrophages, SPP1 macrophages, perivascular macrophages, cycling macrophages, activated dendritic cells, microglia-like macrophages,
CD14* monocytes, MMP9* macrophages, and others.

(B) Heatmap displaying the average expression values of representative marker genes across identified macrophage and immune
subpopulations. The color scale represents normalized gene expression intensity, highlighting transcriptional similarities and differences
between clusters.

(C) Volcano plots showing differentially expressed genes (DEGs) for each macrophage and dendritic cell subtype compared with others. Red
dots represent upregulated genes, blue dots indicate downregulated genes, and labeled points highlight key marker or functionally relevant
genes within each cluster.

(D) Cell-cell communication networks among macrophage and endothelial subpopulations. The left panel shows the number of ligand-receptor
interactions per cell type, while the right panel illustrates interaction strength (weighted by expression intensity). Node size corresponds to
interaction degree, and edge thickness indicates interaction strength.
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Figure 6 Ligand-receptor interaction landscape between endothelial and immune cell subpopulations.

Bubble plot displaying significant ligand-receptor pairs mediating intercellular communication among endothelial (ECs) and immune cell
subtypes. Each row represents a ligand-receptor pair, while each column corresponds to a specific interacting cell type pair. The size of
each bubble indicates the statistical significance (p < 0.01), and the color scale reflects the communication probability (interaction strength)
from minimum (blue) to maximum (red). This analysis highlights key adhesion molecules, chemokines, and extracellular matrix interactions
contributing to endothelial-immune crosstalk within the tissue microenvironment.

event in the metastasis of tumor, and the angiogenesis
is the main feature of cancer [13].The vessels offered
the tumor with nutrients and oxygen’s, and they are
composed of the tumor environment. Angiogenesis
is the key event of tumor metastasis, which might
suggest the importance of ECs. ECs played important
roles in the development of the tumors, and it were
associated with the metastasis of tumor. But various
treatment suggest that the effect of anti-angiogenesis
treatment for different tumor was limited, which
might suggest that the mechanism of angiogenesis in
tumors needs further exploration, it may alsobe due to

the heterogeneity of endothelial cells, but this is less
explored in the literature. Our study also found that
the distribution of different subtypes of endothelial
cells was inconsistent in different metastatic lesions.

Besides, various studies have shown that tumor
associated immune cells including macrophages,
NK cells played distinct roles in the development of
NSCLC. CD8 + T cells, B cells, NK cells were abundant
in the tumor tissue. The infiltration of immune cells
were strongly associated with the prognosis of NSCLC.
NK cells were suggested to be capable of identifying
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and eliminating the tumor cells [14]. Macrophages
are one of the most abundant immune cells in the
immune environment of NSCLC. Tumor associated
macrophages promoted tumor growth through
promoting genetic instability and were associated
with the poor prognosis of tumor [15]. Macrophages
influence theimmune microenvironmentby secreting
cytokines, including basic fibroblast growth factor-2,
TGF - B, Platelet Derived Growth Factor (PDGF). B
cells were common in the solid tumors, and it was
suggested that B cells B cells are not well studied in
the metastasis of lung cancer. The research on the
crosstalk between the B cells and the ECs were still
limited.

Bone is a hypoxia organ which had a special
TME, and the proportion of T cells and NK cells
were small [6]. The bone metasistasis was separated
into three processes, including tumor invasion,
tumor cell migration and bone invasion. A dense,
interconnected vascular system maintained the
osteogenesis. Different subtypes of endothelial
crosstalk had been identified in the TME in the bone.
Besides, the immune cells had played important
roles in the bone metastasis. Emerging evidence
suggested that tumor associated macrophages are
important in regulating in tumor metastasis, it was
suggested that compared with the primary breast
cancer site, the bone metastasis had a less active
immune microenvironment. But the immune cells
still played important roles in the metastatic tumor.
The infiltration of several immune cells including
macrophage M1 in the metastatic site predicted the
worse outcome. Except for T cells and macrophages,
B cells played important roles in the development of
tumor through promoting tumor progression [16].

In TME of NSCLC, cell crosstalk has played
important roles in the development of NSCLC. The
cell crosstalk between the T cell and CAF’s has been
studied before. Various studies suggested that CAFs
could impair the function of T cells and other immune
cells, including the DC cells. ECs played important
roles in the development of the tumor and it were
associated with the metastasis of tumor [17].

In TME, the crosstalk between the tumor cells,
ECs and immune cells are complex. ECs are important
mediators between of immune surveillance and
immune escape. ECs were relative to the importance
of the function of immune cell, including the immune
cell infiltration. Studies suggested that the ECs could
promote the infiltration of lymphocytes in the tumor.
But the communication between the ECs and immune
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cells in the NSCLC still need to be further discussed.

App - CD74 was up regulated in the various
tumor tissue, which had played important roles
in the tumor development [18]. CD 74 was a non-
polymorphic transmembrane glycoprotein which was
associated with the inflammation and poor outcome.
It is a receptor for macrophage Migration Inhibitory
Factors (MIF) which influence macrophage function
and polarization [19]. CD74 played important in the
regulation of NF - «B dependent gene transcription.
Also, CD74 would influence the inflammation through
activating the NF - «B pathway [20]. It was suggested
that in the testicular tumors, APP - CD74 were
enriched between the tumor and the T cells [21]. The
TME factors might promoted the metastasis via the
SPP1 - CD4/4 axis [22]. APP - CD74 could activate the
phagocytosis of tumor associated macrophages in the
glioblastoma multiforme. Besides, APP - CD74 would
media the communication between the macrophages
and the tumor [23]. Studies had suggested that
the Cd74 was abundantly expressed in various
cardiovascular cell [21]. And it has been suggested that
APP - CD7/4 mediated the crosstalk between the ECs
and macrophages [20]. But still limited studies had
investigated the role of APP - CD74 in the metastasis
of the tumor.
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