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Background: Lung adenocarcinoma (LUAD) accounts for approximately 40% of all lung cancer cases. The tumour microenviron-
ment (TME) and microRNAs affect the occurrence, metastasis, recurrence and treatment of tumours. However, the role of microRNAs
in the TME and LUAD still needs to be further investigated.
Methods: RNA-seq and microRNA-seq data of LUAD and NSCLC samples were downloaded from the TCGA and GEO database.
The immune and stromal components in the TME and the abundance of tumour-infiltrating immune cells (TICs) were calculated by the
ESTIMATE and CIBERSORT algorithms, respectively. The differentially expressed microRNAs (DEMs) between different
StromalScore and ImmuneScore groups were screened out by the edgeR package. Bioinformatics analysis was performed to screen
out important DEMs and explore their functional effect.
Results: Our results revealed that a low StromalScore, ImmuneScore and ESTIMATEScore led to poor prognosis of LUAD. Then, 62
DEMs were screened out as downregulated in both the high StromalScore and ImmuneScore groups. Among these DEMs, elevated
expression levels of miR-873, miR-105-2 and miR-516a-2 significantly shortened the survival time of LUAD patients. Subsequent
analysis revealed that the expression levels of miR-873 and miR-105-2 were increased significantly in tumour tissues. The expression
patterns of these 2 microRNAs were confirmed by GSE102286, implying the important roles of these 2 microRNAs in LUAD. Further
analysis showed that miR-873 and miR-105-2 were mainly involved in immune-related pathways and that high expression levels of
miR-873 and miR-105-2 decreased the abundance of monocytes and resting dendritic cells in the TME.
Conclusion: Although further exploration is still needed, our results revealed that miR-873 and miR-105-2 were closely related to the
TME and affected the prognosis of LUAD by altering the abundance of TICs.
Keywords: lung adenocarcinoma, tumour microenvironment, miR-873, miR-105-2, TCGA, GEO

Lung cancer, one of the most common malignant tumours, is the leading cause of cancer-related deaths worldwide and
causes more than 1.5 million deaths every year.1 Lung adenocarcinoma (LUAD), one of the predominant subtypes of
non-small-cell lung cancer (NSCL), accounts for approximately 40% of all lung cancers.2 It usually arises at more distal
airways and is now viewed as the most heterogeneous and invasive subtype of lung cancer.3 Although the identification
of oncogenic driver mutants and the clinical application of immunotherapy have improved LUAD treatment in recent
years, the 5-year survival rate of LUAD is still less than 20%.4 Therefore, the identification of novel biomarkers is
extremely important for the early diagnosis and treatment of LUAD.

MicroRNAs are endogenous small noncoding RNAs approximately 20nt long. They are able to regulate the
expression of target genes by binding with their 3’ untranslated region (3ʹUTR).5 Although several microRNAs elevate
the expression of target genes,6 the vast majority of microRNAs repress the expression of target genes by promoting
mRNA degradation7 or inhibiting the translation process.8 By inhibiting the expression of tumour suppressor genes or
oncogenes, microRNAs are able to promote or suppress the metastasis and prognosis of lung cancer.9 Moreover,
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microRNAs play an important role in the TME by regulating the growth and proliferation of immune cells and stromal
cells.10

The ESTIMATE algorithm, developed by Yoshihara et al, estimates the relative ratios of stromal and immune
components in the tumour microenvironment (TME) by calculating the StromalScore and ImmuneScore.11 The
CIBERSORT algorithm is able to calculate the abundance profiles of 22 kinds of immune cells in the TME.12 Mining
The Cancer Genome Atlas (TCGA), Gene Expression Omnibus (GEO), Oncomine and other public databases by these
two algorithms, BTK,13 TTC21A,14 JAK1,15 ADAM12 and ERG16 were found to be related to the TME and affected the
prognosis of LUAD. These studies revealed that investigating the TME by ESTIMATE and the CIBERSORT algorithm
was an effective way to screen out potential prognostic markers and therapeutic targets. However, most of these studies
focused on protein-coding genes; there are few reports about the role of microRNAs in the TME of LUAD. Due to the
important roles of microRNAs in the TME and LUAD, our study explored microRNAs related to the TME and the
prognosis of LUAD by the ESTIMATE and CIBERSORT algorithms.

Materials and Methods
Data Source
Level 3 RNA-seq and microRNA-seq data of 570 LUAD samples, including 57 normal samples and 513 tumour samples,
were downloaded from the TCGA database (https://portal.gdc.cancer.gov/, accessed June 30, 2021) along with their
corresponding clinical data. GSE102286, containing expression information of microRNAs in 88 pairs of NSCLC and
paracancerous tissues, was downloaded from GEO (https://www.ncbi.nlm.nih.gov/geo/). This study was approved by the
ethics committee of Deyang People’s Hospital.

Calculation of the StromalScore and ImmuneScore
The StromalScore and ImmuneScore were positively correlated with the relative proportions of stromal and immune
components in the TME. The ESTIMATEScore, the sum of the StromalScore and ImmuneScore, comprehensively
reflects the relative proportion of stromal and immune components in the TME. The StromalScore, ImmuneScore and
ESTIMATEScore were calculated by the ESTIMATE package of R language in our study.

Detection of Differentially Expressed microRNAs (DEMs) and Differentially Expressed
Genes (DEGs)
LUAD samples were divided into a high-score group and a low-score group according to the median values of the
StromalScore and ImmuneScore, respectively. Differential expression analysis between the high- and low-score groups
was performed with the edgeR package.17 P < 0.05 and |log2FC| > 1 were used as the criteria to screen out DEMs and
DEGs. Heatmaps were generated using the ggplot package of R language.

Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
Enrichment Analyses
GO and KEGG enrichment analyses of DEGs were performed by the database for annotation, visualization, and
integrated discovery (DAVID) (https://david.ncifcrf.gov/home.jsp).18 P < 0.05 was considered statistically significant.

Calculating the Abundance Profile of Tumour-Infiltrating Immune Cells (TICs) in the
TME
The CIBERSORT algorithm, which analyses the relative expression levels of genes in each sample according to given gene
expression profiles, was applied to estimate the TIC abundance profile in the TME.12 Then, 417 samples with P < 0.05 were
selected for subsequent analysis.
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Prediction of microRNA Target Genes
Prediction of microRNA targets was performed by miRANDA (http://www.microrna.org/microrna/home.do),19

TargetScan (http://www.targetscan.org/vert_72/)20 and Diana-microT-CDS (http://diana.imis.athena-innovation.gr/
DianaTools/index.php?r=microT_CDS/index).21 Because miR-873 and miR-105-2 were downregulated in high
StromalScore and ImmuneScore patients, upregulated DEGs, which were also predicted to be suppressed by miR-873
and miR-105-2, were screened out as potential targets of miR-873 and miR-105-2.

Statistical Analyses
R language and SPSS 19.0 (IBM, New York, USA) were used for statistical analysis. Differential analysis of transcrip-
tomics data was performed using R language. Qualitative data were analysed by the chi-square test. Difference analyses
of normally distributed and nonnormally distributed quantitative data were analysed by t tests and rank-sum tests,
respectively. The Pearson and Spearman correlation tests were performed for correlation analyses of normally distributed
and nonnormally distributed data, respectively. Kaplan–Meier survival analysis was performed to compare the survival
times of different groups. P < 0.05 indicated that the difference was statistically significant.

Results
Relationship Between the StromalScore, ImmuneScore and Clinical Characteristics
A cohort of 513 LUAD patients from TCGA database were included in this study. The StromalScore and ImmuneScore of
each patient were calculated by the ESTIMATE algorithm. The relationship between these scores and clinical character-
istics was further analysed. Our results revealed that the StromalScore was related to the age (P = 0.001), sex (P = 0.009) and
M classification (P = 0.007) of LUAD patients. Meanwhile, the ImmuneScore was associated with the age (P = 0.003), sex
(P = 0.007), pathological stage (P = 0.039) and T classification (P = 0.003) of LUAD patients (Table 1).

Impact of the StromalScore, ImmuneScore and ESTIMATE Score on the Prognosis of
LUAD
Kaplan–Meier survival analysis was performed to explore the impact of the StromalScore, ImmuneScore and
ESTIMATEScore on the prognosis of LUAD. Then, a low StromalScore, ImmuneScore and ESTIMATEScore were
found to decrease the overall survival time of LUAD patients (Figure 1A–C). These results revealed that the relative
proportions of stromal and immune components affected the prognosis of LUAD. Therefore, screening out DEMs and
DEGs between the high- and low-score groups was an effective way to identify biomarkers for LUAD.

DEMs and DEGs Between the High- and Low-Score Groups
DEMs between the different StromalScore and ImmuneScore groups were screened out. There were 74 microRNAs
differentially expressed between the low and high StromalScore groups. Among these microRNAs, 72 and 2 microRNAs
were downregulated and upregulated in the high StromalScore group, respectively (Figure 2A and C). Meanwhile, 78
DEMs, including 67 downregulated and 11 upregulated microRNAs in high ImmuneScore patients, were screened out
(Figure 2B and D). Taken together, 62 microRNAs were downregulated in both high StromalScore and high
ImmuneScore patients (Figure 2E).

DEGs were also screened out between different StromalScore and ImmuneScore groups. The expression levels of
1947 and 1436 genes were increased and decreased in high StromalScore patients, respectively (Figure 3A and C). In
high ImmuneScore patients, the expression of 1509 and 1684 genes was increased and decreased, respectively (Figure 3B
and D). Taken together, 669 and 946 DEGs were upregulated and downregulated in both high StromalScore and high
ImmuneScore patients, respectively (Figure 3E and F). GO enrichment analysis revealed that these DEGs were mainly
involved in biological processes including immune response, regulation of immune response and adaptive immune
response (Figure 3G), while KEGG enrichment analysis revealed that these DEGs were mainly involved in signal
pathways such as systemic lupus erythematosus, neuroactive ligand–receptor interaction, cytokine–cytokine receptor
interaction and alcoholism (Figure 3H).

International Journal of General Medicine 2022:15 https://doi.org/10.2147/IJGM.S352120

DovePress
3435

Dovepress Zhang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

http://www.microrna.org/microrna/home.do
http://www.targetscan.org/vert_72/
http://diana.imis.athena-innovation.gr/DianaTools/index.php?r=microT_CDS/index
http://diana.imis.athena-innovation.gr/DianaTools/index.php?r=microT_CDS/index
https://www.dovepress.com
https://www.dovepress.com


miR-873 and miR-105-2 Were Associated with the Prognosis and Occurrence of
LUAD
Survival analysis was performed to explore the effect of DEMs on the prognosis of LUAD. Increased expression levels
of miR-873, miR-105-2 and miR-516a-2 significantly shortened the survival time of LUAD patients (Figure 4A–C). A
paired rank-sum test was performed to investigate the expression levels of these microRNAs in paracancerous and
LUAD tissues. Among these 3 DEMs, only the expression levels of miR-873 and miR-105-2 increased significantly in
tumour tissues (Figure 4D and E). Therefore, we verified the expression patterns of miR-873 and miR-105-2 using
GSE102286. Consistent with the aforementioned results, the expression levels of miR-873 and miR-105 increased
significantly in NSCL tissues (Figure 4F and G). Taken together, these results revealed that miR-873 and miR-105-2
were closely related to the prognosis and occurrence of LUAD.

The potential targets of miR-873 and miR-105-2 were predicted to explore their functional effect. Then, 109 and 126
DEGs were predicted to be regulated by miR-873 and miR-105-2, respectively (Figure 4H). KEGG analysis revealed that

Table 1 The Relationship Between StromalScore, ImmuneScore and Clinical Characteristics of LUAD Patients

Variables Number StromalScore ImmuneScore

Mean P value Mean P value

Age (years)

≤65 238 751.98±846.70 0.001 744.73±1498.37 0.003
>65 256 991.92±754.14 1128.94±1303.27

Unknown 19 \ \ \ \

Gender

Male 237 −20.58±711.07 0.009 779.14±818.29 0.007

Female 276 144.19±710.73 974.35±796.95

Pathologic stage

Stage I 274 82.88±690.36 0.105 952.26±832.16 0.039
Stage II 121 120.26±768.24 893.40±832.18

Stage III 84 24.22±675.66 738.92±661.30

Stage IV 26 −246.12±740.40 577.18±844.79
Unknown 8 \ \ \ \

T classification
T1 168 130.31±643.42 0.388 1060.89±759.93 0.003

T2 276 40.35±757.66 807.94±843.31

T3 47 59.53±638.35 800.05±769.22
T4 19 −121.89±810.89 580.27±699.41

Unknown 3 \ \ \ \

N classification

N0 330 60.98±702.77 0.854 900.85±848.27 0.335
N1 95 85.68±766.59 894.03±796.50

N2 and N3 76 24.30±683.93 749.48±663.87

Unknown 12 \ \ \ \

M classification

M0 344 78.54±714.81 0.007 884.04±811.52 0.054
M1 25 ’-320.10±650.26 536.66±836.03

Unknown 144 \ \ \ \

Smoking Status

Smoker 362 29.64±701.37 0.056 860.64±821.86 0.31

Non-smoker 151 162.01±740.69 940.57±787.52
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these target genes were involved in cytokine–cytokine receptor interactions, haematopoietic cell lineages, intestinal
immune networks for IgA production, and systemic lupus erythematosus (Figure 4I). Meanwhile, GO enrichment
analysis results revealed that these target genes were mainly enriched in immune response, adaptive immune response
and inflammatory response (Figure 4J). Interestingly, 17 out of 28 KEGG pathways modulated by miR-873 and miR-
105-2, including cytokine–cytokine receptor interaction, haematopoietic cell lineage, intestinal immune network for IgA
production and systemic lupus erythematosus, were related to DEGs between different StromalScore and ImmuneScore
groups. These results suggested that miR-873 and miR-105 may affect the TME via these pathways.

miR-873 and miR-105-2 May Alter the Relative Proportions of TICs
The CIBERSORT algorithm and correlation analysis were used to analyse the relative proportions and the relationships
between 22 kinds of TICs in LUAD patients (Figure 5A and B). Rank-sum tests were performed to compared the relative
proportions of 22 kinds of TICs in cancerous and paracancerous tissues. Our results revealed that the relative proportions
of most TICs in cancerous and paracancerous tissues were significantly different, implying the important roles of TICs in
LUAD (Figure 5C). Then, correlation and difference analyses were performed to explore the effects of miR-873 and
miR-105 on TICs. Follicular helper T cells, resting NK cells, neutrophils and CD4 naive T cells, monocytes, resting
dendritic cells, and resting mast cells were positively and negatively correlated with the expression of miR-873,
respectively (Figure 6A). Meanwhile, high expression of miR-873 elevated and decreased the relative proportions of
follicular helper T cells, neutrophils and memory resting CD4 T cells, monocytes, and resting dendritic cells, respectively
(Figure 6B). Subsequent analysis revealed that miR-105-2 was positively and negatively correlated with the abundance
of resting NK cells, M0 macrophages, M1 macrophages and memory resting CD4 T cells, monocytes, M2 macrophages,
resting dendritic cells, activated dendritic cells, and resting mast cells, respectively (Figure 6C). Additionally, a high
expression level of miR-105-2 decreased and elevated the relative proportions of resting memory CD4 T cells,
monocytes, resting dendritic cells and activated memory CD4 T cells, M0 macrophages, and M1 macrophages,
respectively (Figure 6D). Intersection analysis results revealed that elevated expression levels of miR-873 and miR-
105-2 decreased the relative proportions of monocytes and resting dendritic cells in the TME (Figure 6E). Taken together,
our results implied that miR-873 and miR-105-2 may affect the immune activity of the TME by altering the relative
proportions of TICs.

Discussion
The TME is composed of immune cells, stromal cells, endothelial cells, extracellular matrix, blood vessels and other
kinds of cells. Although immunotherapy using immune checkpoint inhibitors such as antibodies against PD-1 and CTLA-
4 has improved the prognosis of NSCL in recent years, the efficacy of immunotherapy is affected by the TME.22

Moreover, accumulating evidence has revealed that the TME plays an important role in the occurrence, metastasis,

Figure 1 The influence of StromalScore, ImmuneScore and ESTIMATEScore on the prognosis of LUAD. Kaplan–Meier survival curve of LUAD patients with high or low
StromalScore (A) ImmuneScore (B) and ESTIMATEScore (C) Green and blue lines represented high- and low- score groups, respectively.
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Figure 2 DEMs between high and low score groups. (A) Heatmap of DEMs between high and low StromalScore groups. Red and green represented upregulated and
downregulated microRNAs, respectively. (B) Heatmap of DEMs between high and low ImmuneScore groups. Red and green represented upregulated and downregulated
microRNAs, respectively. (C) Volcano plot of DEMs between high and low StromalScore groups. Red and green dots represented up-regulated and down-regulated DEMs,
respectively. Black dots represented microRNAs without significantly changed. (D) Volcano plot of DEMs between high and low ImmuneScore groups. Red and green dots
represented up-regulated and down-regulated DEMs, respectively. Black dots represented microRNAs without significantly changed. (E) Venn plot of down-regulated DEMs
shared by StromalScore and ImmuneScore.
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recurrence and treatment of tumours.23 Therefore, investigating TME-related genes will help to further reveal the
molecular mechanism of LUAD and identify potential biomarkers.

In our study, the effect of the TME on the prognosis of LUAD was investigated by mining the TCGA database.
Consistent with previous reports,13,24,25 our results showed that high values for the StromalScore, ImmuneScore and
ESTIMATEScore improved the prognosis of LUAD. However, most of these researches focused on protein-coding
genes. Although microRNAs played an important role in the TME, few research explored their function in the TME.
Therefore, we explored the effect of microRNAs in the TME of LUAD via bioinformatics analysis. In both the high
StromalScore and high ImmuneScore groups, 62 DEMs were screened out to be significantly downregulated. Among
these microRNAs, miR-873, miR-105-2 and miR-516a-2 were associated with poor prognosis of LUAD. Moreover, the
expression levels of these microRNAs in cancerous and paired paracancerous tissues were verified using a TCGA LUAD
dataset and an independent GEO NSCL dataset. Compared with paracancerous tissues, the expression levels of miR-873
and miR-105-2 increased significantly in cancerous tissues. Finally, our bioinformatics analysis results revealed that miR-

Figure 3 DEGs between high and low score groups. (A) Heatmap of DEGs between high and low StromalScore groups. Red and green represented genes with high and low
expression levels, respectively. (B) Heatmap of DEGs between high and low ImmuneScore groups. Red and green represented genes with high and low expression levels,
respectively. (C) Volcano plot of DEGs between high and low StromalScore groups. Red and green dots represented up-regulated and down-regulated DEGs, respectively.
Black dots represented genes without significantly changed. (D) Volcano plot of DEGs between high and low ImmuneScore groups. Red and green dots represented up-
regulated and down-regulated DEGs, respectively. Black dots represented genes without significantly changed. (E) Venn plot of up-regulated DEGs shared by StromalScore
and ImmuneScore. (F) Venn plot of down-regulated DEGs shared by StromalScore and ImmuneScore. (G) GO enrichment result of DEGs shared by StromalScore and
ImmuneScore. The size and color of each bubble represented gene number and p value of each term, respectively. (H) KEGG enrichment result of DEGs shared by
StromalScore and ImmuneScore. The size and color of each bubble represented gene number and p value of each term, respectively.
Abbreviations: BP, CC and MF, biological process, cellular component and molecular function, respectively.
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873 and miR-105-2 may alter the abundance profiles of TICs in the TME and then affect the occurrence and prognosis of
LUAD.

MiR-873, located on chromosome 9p21.1, was able to affect the proliferation, invasion and metastasis of many
cancers by inhibiting the expression of downstream targets.26 Recent studies revealed that miR-873 was upregulated in
LUAD and promoted the proliferation, migration and progression of tumour cells.27,28 Additionally, elevated expression
of miR-873 significantly shortened the survival time of LUAD patients.29 MiR-105-2, residing on chromosome Xq28,
belongs to the miR-767-105 cluster and leads to poor prognosis of hepatocellular carcinoma.30,31 A high plasma miR-105
level resulted in poor prognosis of NSCL and was a potential biomarker for early diagnosis of NSCL.32 In addition, miR-
105 was inhibited by LINC00261 and affected the metastasis and proliferation of NSCLC.33 Consistent with previous

Figure 4 Survival analysis, difference analysis and functional influence of miR-873 and miR-105-2 on LUAD. Kaplan–Meier survival curve of LUAD patients with high or low
expression level of miR-873 (A), miR-105-2 (B) and miR-516a-2 (C). Green and blue lines represent patients with high- and low- expression levels, respectively. Paired rank-
sum analysis results of the expression levels of miR-873 (D) and miR-105-2 (E) in LUAD and paracancerous tissues. Red and blue rectangles represented cancerous and
paired paracancerous tissues, respectively. Paired rank-sum analysis results of the expression levels of miR-873 (F) and miR-105 (G) in NSCLC and paracancerous tissues.
Red and blue rectangles represented cancerous and paired paracancerous tissues, respectively. (H) Predicted targets of miR-873 and miR-105-2. Red rectangles and green
triangles represented DEGs upregulated in high score groups and DEMs downregulated in high score groups, respectively. (I) KEGG enrichment result of potential targets of
miR-873 and miR-105-2. The size and color of each bubble represented gene number and p value of each term, respectively. (J) GO enrichment result of potential targets of
miR-873 and miR-105-2. The size and color of each bubble represented gene number and p value of each term, respectively.
Abbreviations: BP, CC and MF, biological process, cellular component and molecular function, respectively.
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Figure 5 The abundance profile of TICs in LUAD samples and correlation analysis. (A) Bar plot showing the proportion of 22 kinds of TICs in LUAD samples. Each column
represented a LUAD sample. Different colors represented different kinds of TICs. (B) Heatmap showing the correlation between 22 kinds of TICs. The color of each box
represented the correlation index between two kinds of TICs. (C) Bar plot showing the proportion of 22 kinds of TICs in cancerous and paracancerous tissues. NS, *, ** and
*** represented P>0.05, P<0.05, P<0.01 and P<0.001, respectively. Red and blue rectangles represented cancerous and normal tissues, respectively.
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reports, our results revealed that miR-873 and miR-105-2 shorten the survival time of LUAD patients by altering the
relative proportions of TICs in the TME.

Growing evidence suggests that TICs affect tumour progression and the immunotherapeutic response.34 Therefore, we
explored the influence of miR-873 and miR-105-2 on TICs in our study. Our results revealed that miR-873 and miR-105-2
were correlated with the relative proportions of several kinds of TICs. Among these kinds of TICs, we focused on monocytes
and resting dendritic cells, which were more closely associated with the expression levels of miR-873 and miR-105-2.
Monocytes are a heterogenic population of mononuclear phagocytes that comprise a major population of innate immune cells.

Figure 6 Correlation of proportions of TICs and the expression levels of miR-873 and miR-105-2. (A) Scatter plots indicated the correlation between the expression level
of miR-873 and 7 kinds of TICs. The blue line in each plot was fitted linear model indicating the correlation between indicated TIC and the expression level of miR-873. (B)
Box plot indicated the influence of high and low expression level of miR-873 on proportions of 22 kinds of TICs. NS and * represented P>0.05 and P<0.05, respectively. (C)
Scatter plots indicated the correlation between the expression level of miR-105-2 and 9 kinds of TICs. The blue line in each plot was fitted linear model indicating the
correlation between indicated TIC and the expression level of miR-105-2. (D) Box plot indicated the influence of high and low expression level of miR-105-2 on proportions
of 22 kinds of TICs. NS, * and ** represented P>0.05, P<0.05 and P<0.01, respectively. (E) Venn plot of TICs correlated with the expression levels of miR-873 and miR-105-2
codetermined by difference and correlation tests.
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By inducing tumour cytotoxicity, suppressing metastasis, engulfing tumour materials and negatively regulating Treg cells,
monocytes were able to suppress tumour progression.35 Although the proportions of CD14+ monocytes were similar in
tumour and normal tissues, the proportion of CD16+ monocytes decreased significantly in NSCL tumour tissues.36 Dendritic
cells are a group of antigen-presenting cells involved in adaptive immune responses. Resting dendritic cells, also known as
immature dendritic cells, are primarily localized in peripheral tissues and can capture antigens efficiently. By regulating T-cell
activation, resting dendritic cells are mainly involved in maintaining self-tolerance.37 Previous research revealed that
immature dendritic cells led to a better prognosis of lung cancer.38 Later studies unveiled that dendritic cells were more
likely to remain immature in the TME in NSCLC.39,40 These results implied that monocytes and resting dendritic cells may
suppress the progression of lung cancer. Our results revealed that miR-873 and miR-105-2 were negatively correlated with the
abundance of monocytes and resting dendritic cells in the TME of LUAD. Taken together, our results implied that miR-873
and miR-105-2 may suppress the progression of NSCLC by decreasing the relative proportions of monocytes and resting
dendritic cells.

Conclusion
In conclusion, our results revealed that miR-873 and miR-105-2 were closely related to the TME and may affect the
prognosis of LUAD by altering the relative proportions of TICs. Although these findings still need to be further
investigated in vitro and in vivo, our results identified 2 potential biomarkers for LUAD.
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