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Abstract
Micro�ber-associated protein 4(MFAP4) plays a crucial role in several types of cancers; however, its role
in lung adenocarcinoma(LUAD) remains elusive. Here, we investigated MFAP4 expression in LUAD
tissues at the mRNA and protein levels respectively. Kaplan–Meier survival analysis was performed to
investigate the prognostic role of MFAP4 in LUAD. Cox regression analysis was performed to explore the
correlation between the clinical characteristics and MFAP4 expression. Moreover, the con�dence level
between MFAP4 expression and immune cell in�ltration in LUAD tissues was calculated using TIMER and
validated using GEPIA. MFAP4 expression was downregulated in LUAD at the gene and protein levels(P <
0.001). MFAP4 expression might be an independent risk factor for overall survival (P = 0.023). Moreover,
the C-index of the nomogram model was 0.664, implying a good predictive capability of this model.
Additionally, low MFAP4 expression signi�cantly correlated with immune-related gene expression; further
analysis showed that downregulated MFAP4 expression was positively correlated with M2 macrophage
in�ltration and negatively correlated with M1 macrophage in�ltration. Our study indicated that MFAP4
expression could be a potential prognostic biomarker for LUAD. Low-MFAP4 expression indicates poor
prognosis for LUAD patients (P = 0.011), and the underlying mechanism may be related to the
polarization of the macrophages into the M2 phenotype.

Introduction
Lung cancer is the most commonly diagnosed cancer and has the highest mortality rate (approximately
18.4%) among all cancers, accounting for more than 2 million deaths globally, in 20181. Lung
adenocarcinoma (LUAD) accounts for 40% of lung cancer diagnoses and is its most prevalent subtype 2.
Currently, the management of LUAD involves surgical removal during the early stages and
chemoradiotherapy during the advanced stages; however, the treatment outcomes are not satisfactory.
The clinical implementation of the precision medicine strategy, in 2001, commenced a new era in cancer
treatment3, demonstrating an exemplary, increased median overall survival 4. However, the effects of drug
resistance 5 and the possibility of unidenti�ed therapeutic targets6 cannot be ignored. Thus, there is an
urgent need to identify novel prognostic biomarkers to aid clinical decision making and therapies to
improve outcome.

Micro�ber-associated protein 4 (MFAP4) is a glycoprotein that is present in the extracellular matrix (ECM),
affecting its functions, such as tissue homeostasis, micro�bril assembly, and elastinogenesis7. At
present, the studies on MFAP4 function have primarily focused on the non-invasive assessment for
common chronic disease, including liver �brosis 8, chronic obstructive pulmonary disease9 and
cardiovascular disease10. As matricellular proteins belonging to the �brinogen-related protein
superfamily, MFAP2 and MFAP5 have been reportedly associated with many tumor types 11,12. Therefore,
these �ndings suggest that MFAP4 may potentially be a novel cancer prognostic biomarker.
Unfortunately, only few reports have described the role of MFAP4 in LUAD.
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Here, we explored the prognostic value of MFAP4 in LUAD using the survival data from The Cancer
Genome Atlas (TCGA), Genotype-Tissue Expression(GTEx), and Gene Expression Omnibus(GEO)
database. Moreover, considering the important role of immune cells in the tumor microenvironment
(TME), we also performed immune in�ltration analysis to assess the relationship between MFAP4
expression and immune in�ltration.

Results

Down-regulated MFAP4 expression in LUAD
First, we analyzed the expression of MFAP4 at the pan-cancer level using the TIMER database. Box plots
were used to display the distributions of gene expression levels. MFAP4 expression was downregulated in
16 types of cancers (Figure 1a). In order to analyze the differential expression of MFAP4 in LUAD, we
compared the normal and tumor tissues from TCGA database between the paired and unpaired
conditions, and the results showed that MFAP4 expression was lower in the LUAD tissues (Figure 1b–c).
Moreover, we achieved similar results after adding the data from an unpaired, normal tissue from the
GTEx database (Figure 1d). Furthermore, we also obtained MFAP4 protein-level data from the Human
Protein Atlas (HPA) database, the results of immunohistochemistry indicated that the MFAP4 levels in
tumors(Figure 2b) were not higher than those in normal tissues(Figure 2a).

Figure 1.Down-regulated expression of MFAP4 in Pan-cancer and LUAD.(a)MAFP4 expression in pan-
cancer data from TCGA. (b-c)MFAP4 expression in normal and tumor tissues in LUAD from TCGA
database. (d)MFAP4 expression in normal and tumor tissues in LUAD from TCGA and GTEx database.
*p<0.05,**p<0.01,***p<0.001

Baseline clinical characteristics of LUAD patients
The clinicopathological characteristics assessed included TNM stage, gender, age, pathologic stage,
primary therapy outcome, residual tumor, smoker, and anatomic neoplasm subdivision (Table 1). The
proportion of women and men in this study was similarly equal to (50%); however, but the disease is
slightly more common in women. From the perspective of personal life habits, smokers accounts for the
vast majority of proportion the patients compared with non-smokers. Moreover, from the perspective of
pathologic stage, more than half of the patients (55.7%) were in the initial stages of LUAD.
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Table 1
Clinical characteristics of LUAD patients based on TCGA

Clinical Characteristics   N %

T stage T1 107 32.9

  T2 189 54.3

  T3 49 9.3

  T4 19 3.5

N stage N0 348 67.1

  N1 95 18.3

  N2 74 14.2

  N3 2 0.4

M stage M0 361 93.6

  M1 25 6.4

Pathologic stage Stage I 294 55.7

  Stage II 123 23.4

  Stage III 84 16

  Stage IV 26 4.9

Primary therapy outcome PD 71 16

  SD 37 8.3

  PR 6 1.3

  CR 332 74.4

Gender Female 286 53.5

  Male 249 46.5

Age (years) <=65 255 49.5

  >65 261 50.5

Residual tumor R0 355 95.4

  R1 13 3.5

  R2 4 1.1

Smoker No 75 14.4
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Clinical Characteristics   N %

  Yes 446 85.6

Anatomic neoplasm subdivision Left 205 39.4

  Right 315 60.6

Anatomic neoplasm subdivision2 Central Lung 62 32.8

  Peripheral Lung 127 67.2

Low MFAP4 expression was associated poor prognosis in
LUAD patients
In order to clarify the role of MFAP4 expression as a prognostic biomarker for LUAD, LUAD patients
survival data from TCGA were divided into two groups (high- and low-MFAP4 expression) based on the
median value of MFAP4 expression. Kaplan–Meier survival analysis indicated that low-MFAP4
expression correlated with poor prognosis, whereas high-MFAP4 expression represented improved
survival (p = 0.011, Figure 3a). Subsequently, we performed a series subgroup analyses to examine the
correlations of MFAP4 expression with clinical features. Undoubtedly, low-MFAP4 expression positively
correlated with poor prognosis in subgroups such as T1 and T2 stage, N0 and N1 stage, N2 stage, M0
stage, R0 stage of residual tumor, more than 65 years old, female, smoker, tumor occurred in the left lung,
and the response on primary therapy was PD and SD (Figure 3b–3k). To better understand the
association between MFAP4 expression and overall survival of LUAD patients, we also analyzed the
LUAD patient survival data from GSE13213 and GSE31210 using the PrognoScan database.
Downregulated expression of MFAP4 indicated poor survival in these two datasets(Figure 4), similar to
the results mentioned earlier. Collectively, these results indicated that poor LUAD patient prognosis was
associated with downregulated MFAP4 expression.

Furthermore, univariate and multivariate Cox regression analyses were performed to assess the
association between survival and clinical characteristics. In addition to T stage, N stage, and M stage,
which were unique to univariate analysis, multivariate analysis results indicated that pathologic stage,
primary therapy outcome, residual tumor, and MFAP4 expression were the independent prognostic risk
factors for LUAD patients (Table 2). Therefore, MFAP4 may be a potential prognostic biomarker for LUAD.
Moreover, the results of the univariate analysis were visualized using a forest plot to display the hazard
ratios of clinical features (Figure 5a). A nomogram was constructed to predict the OS at 1, 3, and 5 years
based on the results of multivariate analysis (Figure 5b). Moreover, a calibration plot was drawn to
validate the prediction model (Figure 5c), the C-index of this model was 0.664, which implied a good
agreement between the nomogram model results and actual outcomes.

Table2. Univeriate and multivariate Cox analysis of clinical
characteristics associated with OS
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Characteristics Univariate analysis   Multivariate analysis

HR (95% CI) P
value

HR (95%
CI)

P
value

T stage (T2&T3&T4 vs. T1) 1.728
(1.229-
2.431)

0.002   1.115
(0.638-
1.949)

0.703

N stage (N1&N2&N3 vs. N0) 2.601
(1.944-
3.480)

<0.001   1.493
(0.925-
2.411)

0.101

M stage (M1 vs. M0) 2.136
(1.248-
3.653)

0.006   1.108
(0.425-
2.889)

0.834

Pathologic stage (Stage III&Stage IV vs. Stage
I&Stage II)

2.664
(1.960-
3.621)

<0.001   1.978
(1.091-
3.586)

0.025

Primary therapy outcome (PR&CR vs. PD&SD) 0.377
(0.268-
0.530)

<0.001   0.316
(0.190-
0.524)

<0.001

Gender (Male vs. Female) 1.070
(0.803-
1.426)

0.642      

Age (>65 vs. <=65) 1.223
(0.916-
1.635)

0.172      

Residual tumor (R1&R2 vs. R0) 3.879
(2.169-
6.936)

<0.001   4.907
(2.023-
11.906)

<0.001

Anatomic neoplasm subdivision (Right vs.
Left)

1.037
(0.770-
1.397)

0.810      

Anatomic neoplasm subdivision2 (Peripheral
Lung vs. Central Lung)

0.913
(0.570-
1.463)

0.706      

Smoker (Yes vs. No) 0.894
(0.592-
1.348)

0.591      

MFAP4 (High vs. Low) 0.688
(0.515-
0.919)

0.011   0.558
(0.336-
0.924)

0.023

The association between MFAP4 expression and immune
in�ltration
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The TME considerably in�uences the prognosis. As the above �ndings showed that MFAP4 might be a
prognostic biomarker for LUAD, it is important to further explore the association between MFAP4
expression and immune cell in�ltration. Thus, we calculated the con�dence level between MFAP4
expression and immune in�ltration to explore their correlation using TIMER. As the �gure shows, there
was a signi�cant correlation between MFAP4 expression and six tumor-in�ltrating immune cell (TIIC)
subsets, namely, B cell, CD8+ T cell, CD4+ T cell, macrophage, monocyte, neutrophil, and dendritic cell;
moreover, MFAP4 expression was negatively correlated with tumor purity (Figure 6a). Furthermore, we
found that the in�ltration of B cell (P < 0.001) and dendritic cell (P = 0.048) and MFAP4 expression (P =
0.014) were correlated with LUAD prognosis(Figure 6b). Because the macrophage in�ltration level
demonstrated the strongest signi�cant correlation with MFAP4, we investigated whether MFAP4
expression in�uences macrophage polarization. To this end, we examined the association between
MFAP4 expression and M1/M2 macrophage. Interestingly, MFAP4 expression was positively correlated
with M2 macrophages and negatively correlated with M1 macrophages (Figure 6c–6d). These results
showed that MFAP4 expression was correlated with immune cell in�ltrations in LUAD tissues and most
likely in�uenced the polarization of macrophages.

Figure 6. MFAP4 expression is correlated with immune cell in�ltrations in LUAD.(a)MFAP4 expression is
associated with six tumor-in�ltrating immune cells subsets. (b)Kaplan-Meier plots of MFAP4 expression
and the in�ltration level of six tumor-in�ltrating immune cells subsets. (c)MFAP4 expression and
in�ltration level of M1/M2 macrophages before purity adjustment. (d) MFAP4 expression and in�ltration
level of M1/M2 macrophages after purity adjustment.

Relationship between MFAP4 expression and immune
markers in LUAD patients
Subsequently, we evaluated the correlations between MFAP4 expression and immune-related markers
using TIMER. The gene sets comprised marker genes of different immune cell subsets, including
macrophages [M1/M2 and tumor-associated macrophages (TAMs)], monocytes, NK cells, dendritic cells,
neutrophils, as well as B and T cell subsets (Tfh, Th1, Th2, Th9, Th17, Th22, Treg, and T cell exhaustion).
The number of correlated gene markers increased after adjusting for tumor purity (Table 3). Considering
the fact that the macrophage in�ltration level presented the most signi�cant correlation, we analyzed and
visualized the correlation of MFAP4 expression and macrophage markers in TIMER (Figure 7); moreover,
we validated the correlation in GEPIA (Table 4). As expected, the analysis of the two databases led to the
same result that MFAP4 expression correlated with macrophage in�ltration.
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Table 3
Correlation analysis between MFAP4 and markers of immune cells in TIMER
Cell type Gene marker None     Purity  

    Cor p   Cor p

B cell CD19 0.369 ***   -0.232 ***

  KRT20 0.106 **   0.089 *

  CD38 0.19 ***   0.052 0.248

CD8+T cell CD8A 0.172 ***   0.007 0.88

  CD8B 0.106 **   -0.024 0.59

Tfh CXCR5 0.431 1   0.303 ***

  ICOS 0.306 ***   0.132 *

  BCL-6 0.225 ***   0.233 ***

Th1 IL12RB2 -0.064 0.144   -0.168 ***

  IL27RA 0.232 ***   0.149 ***

  STAT4 0.344 ***   0.211 ***

  IFNG -0.091 *   -0.256 ***

  TBX21 0.258 ***   0.105 *

  STAT1 0.031 0.768   -0.123 **

  TNF-α 0.247 ***   0.116 **

Th2 CCR3 0.2 ***   0.111 *

  STAT6 0.244 ***   0.283 ***

  GATA3 0.316 ***   0.192 ***

  STAT5A 0.469 ***   0.372 ***

Th9 TGFBR2 0.577 1   0.553 ***

  IRF4 0.364 ***   0.233 ***

  SPI1 0.403 1   0.29 ***

Th17 IL-21R 0.32 ***   0.149 ***

  IL-23R 0.241 ***   0.198 ***

  STAT3 0.235 ***   0.258 ***
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Cell type Gene marker None     Purity  

Th22 CCR10 0.071 0.11   0.056 0.214

  AHR 0.334 ***   0.318 ***

Treg FOXP3 0.317 ***   0.17 ***

  CCR8 0.324 ***   0.201 ***

  IL2RA 0.196 ***   0.055 0.221

T cell exhaustion PDCD1 0.142 **   -0.038 0.403

  CTLA4 0.228 ***   0.048 0.283

  HAVCR2 0.309 ***   0.169 ***

Macrophage CD68 0.331 ***   0.232 ***

  ITGAM 0.4 1   0307 ***

M1 NOS2 0.211 ***   0.151 ***

  ROS1 0.48 1   0.448 ***

  IRF5 0.227 ***   0.126 **

  PTGS2 0.132 **   0.142 **

M2 ARG1 0.148 ***   0.158 ***

  CD163 0.325 ***   0.216 ***

  MRC1 0.49 1   0.429 ***

TAM CCL2 0.299 ***   0.191 ***

  CCR5 0.338 ***   0.183 ***

  CD80 0.356 ***   0.226 ***

  CD86 0.341 ***   0.211 ***

Monocyte CD14 0.26 ***   0.134 **

  FCGR3A 0.214 ***   0.088 0.051

  FCGR3B 0.185 ***   0.126 **

  CSF1R 0.434 ***   0.331 ***

NK XCL1 -0.006 0.901   -0.083 0.066

  KIR3DL1 0.032 0.468   -0.045 0.314

  CD7 0.092 *   -0.067 0.136
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Cell type Gene marker None     Purity  

Neutrophil FUT4 0.176 ***   0.135 **

  MPO 0.312 ***   0.238 ***

  CEACAM8 0.386 ***   0.403 ***

  ITGAM 0.4 1   0.307 ***

DC CD1C 0.551 ***   0.505 ***

  THBD 0.452 ***   0.408 ***

  ITGAX 0.361 ***   0.237 ***

Table 4
Correlation analysis between MFAP4 and macrophage associated

markers in GEPIA
Cell type Gene marker Tumor     Normal  

    R p   R p

M1 NOS2 0.23 ***   0.67 ***

  ROS 0.48 ***   0.13 0.32

  IRF5 0.25 ***   -0.18 0.17

  PTGS2 0.13 **   0.23 0.077

M2 ARG1 0.16 ***   0.026 0.85

  CD163 0.29 ***   -0.21 0.11

  MRC1 0.52 ***   0.08 0.55

TAM CCL2 0.31 ***   0.18 0.17

  CCR5 0.34 ***   0023 0.86

  CD80 0.35 ***   0.093 0.49

  CD86 0.36 ***   -0.25 0.054

Monocyte CD14 0.28 ***   0.2 0.12

  FCGR3A 0.24 ***   -0.18 0.16

  FCGR3B 0.17 ***   0.22 0.089

  CSF1R 0.46 ***   0.12 0.36

Discussion
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In the present study, we conducted bioinformatics analysis on the publicly available RNA-sequencing
data from different database, and the results showed that MFAP4 expression was downregulated in
LUAD tissues compared to that in normal tissues at the protein and gene levels, thus indicating that
MFAP4 could be a novel prognostic biomarker for LUAD. Our results showed that low-MFAP4 expression
was associated with poor prognosis, and the possible underlying mechanism may be related to the
immunosuppressive role of MFAP4 by altering the polarization of macrophages to increase the in�ltration
level of M2 macrophage.

The ECM, comprising �brous proteins, proteoglycans, and matricellular-associated proteins, is a key
component of the TME13. The differential organization and composition of the ECM components or the
changes made by post-translational modi�cations affect the property of the ECM; for example, the
stiffness of the stroma 14. However, the stiffness of the ECM affects the cell recruited by other various
matrix components, thereby in�uencing the physiological and pathological functions of cells and
regulating tissue phenotype development and homeostasis15. One characteristic of tumor is abnormal
levels of ECM-related protein that change the stiffness of tissue stroma 16. Thus, as an ECM glycoprotein-
encoding gene, MFAP4 is a tumor-related gene. Moreover, several researchers have investigated the
association between MFAP4 and different cancer types. Yang et al.17 found that high-MFAP4 expression
correlated with improved OS in breast cancer. By contrast, Zhao et al. 18 found that high-MFAP4
expression adversely affected the survival of neuroblastoma patients and played a role in regulating
neuroblastoma cell differentiation. Furthermore, researchers have investigated MFAP4 as the
downstream target of miRNA in LUAD. Feng et al.19 found that MFAP4, the putative target gene of miR-
147b, expression was downregulated in LUAD tissues, consistent with the result of this study, and
associated with cell proliferation, invasion, and migration. A study 20 showed that MFAP4 was the
downstream target of a competitive endogenous RNA, mediated by C8orf34-as1, and that miR-671-5p
played a role in LUAD cell migration and stemness. These studies collectively indicated that MFAP4 plays
a crucial role in LUAD. However, these studies did not investigate the expression levels of MFAP4 and did
not analyze the clinical survival data; hence, the prognostic value of MFAP4 in LUAD needs to be
elucidated urgently. Here, we analyzed the MFAP4 expression in LUAD tissues at the mRNA level using the
data from TCGA and GTEx database and at the protein level using data from HPA database. The results
showed that MFAP4 was downregulated in LUAD tissues and associated with a worse prognosis, thus
indicating the fact that MFAP4 could be a novel prognostic biomarker for LUAD.

Immune cell in�ltrates21 and ECM22 are involved in TME and are crucial for the tumor progression; hence,
it is important meaningful to elucidate whether there is an association between MFAP4 expression and
immune cell in�ltration. In this study, the immune in�ltrates analysis revealed the most signi�cant
correlation between MFAP4 expression and macrophages in�ltration;, moreover, further analysis for
macrophage subsets uncovered established that MFAP4 expression was positively correlated with M2
macrophage in�ltration and negatively correlated with M1 macrophage in�ltration,; therefore, we
hypothesize believed that MFAP4 plays a major role in macrophage polarization and thereby functionally
more proximal to the M2 phenotypes. Generally, tumor-associated macrophages(TAMs) ,which
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differentiate from peripheral monocytes, are some of the most abundant population of immune cells in
TME23, and they are divided into two major subtypes: classically activated macrophages (M1) and
alternatively activated macrophages (M2) 24. M1 phenotype is usually considered as “good”
macrophages because of its anti-tumoral characteristics., They induce the production of pro-
in�ammatory factors, such as IL-12 and, TNFα, and are associated with chronic in�ammation 25. By
contrast, M2 macrophages induce the production of anti-in�ammatory cytokines, such as IL10 and ,TGF-
β, to promote tumor development, and hence, so they are considered as “bad” macrophages 26. Moreover,
IL10 are TGF-β are immunosuppressive cytokines and curb the function of Th1 and Th2 cells, thereby
modulating T cell functions, and they are signi�cantly overexpressed in human and mouse cancers27.
Cortez et al. 28 reported that the therapy with BMP7 regulates pro-in�ammatory responses in the TAMs by
decreasing the number of M2 macrophages and enhancing the tumor sensitivity to immunotherapy. In
anaplastic thyroid carcinoma, Schürch et al.29 found that the patient survival was associated with the
numbers of M2 macrophages and that the patients with prolonged survival showed reduced numbers of
M2 macrophages. Interestingly, Kang et al. 30 indicated that the accumulation of TAMs is associated with
poor prognosis in colorectal cancer. These results indicate that MFAP4 may promote macrophage
polarization towards an M2 phenotype and provide an immunosuppressive microenvironment for LUAD
growth.

Our research has some limitations. First, this research is a bioinformatics analysis based on the public
database. Although the results were obtained from analyzing different datasets, further experimental
research is needed to validate and shed light on the potential mechanisms. Second, considering the data
in TCGA and GEO were not updated timely and the provided clinical data was not su�cient, further large
clinical studies with large sample sizes and long follow-up duration are needed. Additionally, the negative
associations with tumor purity indicated that MFAP4 is highly expressed in cells in the TME, and single-
cell analysis needs to be performed to interpret the reliability of these result.

In summary, we found that MFAP4 expression was downregulated in LUAD tissues at the gene and
protein levels. Low expression levels of MFAP4 were associated with adverse survival and could be a
potential prognostic biomarker for LUAD. Moreover, we also showed that MFAP4 expression was
correlated with immune cell in�ltration, especially with macrophages in�ltration, and might play a vital
role in macrophage polarization by promoting the M2 phenotype numbers.

Materials And Methods

Data collection and processing
The TPM-normalized RNA-sequencing data from the GTEx and TCGA database
(https://cancergenome.nih.gov/), which were processed through TOIL, were downloaded from the UCSC
Xena database (https://xenabrowser.net/datapages/). These data included the information of 347
healthy tissues and 515 cancerous tissues. The expression levels of MFAP4 in LUAD and healthy tissues
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were presented as scatter plots. The HPA database (https://www.proteinatlas.org/) is an online database
that indicates the difference in expression levels between normal and tumor tissues at the protein level. In
this study, we investigated the protein expression of MFAP4 in LUAD and normal tissues using HPA.

Survival analysis
We used the R survival package to analyze the survival of patients with MFAP4 data from TCGA
database and supplementary data 31, furthermore, PrognoScan database(http://www.prognoscan.org/)
32 was used to establish the prognostic value of MFAP4 in LUAD. PrognoScan database provides a
powerful platform for assessing the biological relationship between potential tumor markers and
prognosis. Two GEO datasets (GSE13213 and GSE31210) were applied, and Cox proportional hazards
regression models were used to estimate the hazard ratios.

Immune in�ltration analysis
The relationship between the MFAP4 expression and immune in�ltration was analyzed using the TIMER
and GEPIA databases. TIMER is a comprehensive online tool used to estimate the association of tumor
gene expression data and immune cell in�ltration (http://cistrome.org/TIMER/) 33. It was used to analyze
the data from TCGA to determine the abundance of six TIIC subsets (B cells, CD4+ T cells, CD8+ T cells,
macrophages, neutrophils, and dendritic cells). GEPIA (http://gepia.cancer-pku.cn/)34 is a web-based tool
that provides key interactive functions based on the data from TCGA and the GTEx databases. Thus, we
explored the association between TIICs and MFAP4 expression in LUAD tissues using TIMER and GEPIA.
Moreover, the expression of MFAP4 in pan-cancer tissues was also analyzed using TIMER.

Statistical analyze
All data in this study were analyzed using the R software (version 3.6.3). The expression of MFAP4 in
pan-cancer was analyzed using the TIMER database. For the data obtained from TCGA and GTEx
database, Shapiro–Wilk normality test was used for data normalization and Wilcoxon rank-sum test or
paired t-test were performed as needed. The prognostic value of MFAP4 expression in LUAD tissues was
determined using Kaplan–Maier survival and Cox regression analyses with the survival package (version
3.2-10). We visualized the results of the Cox regression univariate analysis with forest plots; moreover, a
nomogram was drawn based on the results of multivariate analysis and evaluated using the calibration
curve. Furthermore, data visualization was performed with the survminer (version 0.4.9), ggplot2 package,
or rms package. A P-value < 0.05 indicated statistical difference.
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Figures

Figure 1

Down-regulated expression of MFAP4 in Pan-cancer and LUAD.(A)MAFP4 expression in pan-cancer data
from TCGA. (B-C)MFAP4 expression in normal and tumor tissues in LUAD from TCGA database.
(D)MFAP4 expression in normal and tumor tissues in LUAD from TCGA and GTEx database.
*p<0.05,**p<0.01,***p<0.001
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Figure 2

Low MFAP4 expression in LUAD on protein level.(A)normal tissue, (B)LUAD tissue.

Figure 3

Low MFAP4 expression associated with poor prognosis in (A)LUAD patients, (B-K)subgroup Kaplan-Meier
survival analysis for TNM stage, residual tumor, age, gender, smoker, anatomic neoplasm subdivision and
primary therapy outcome.
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Figure 4

Low MFAP4 expression associated with poor prognosis in LUAD patients data from (A)GSE13213,
(B)GSE31210.

Figure 5
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Survival association of clinical characteristics in LUAD patients. (A)Forest plot of the prognostic value of
chlinical risk factors, (B)nomogram to predict the OS at 1,3 and 5 years, (C)Calibration plots showed that
predictive capability of 1 and 3 years was notably superior than 5 years.

Figure 6

MFAP4 expression is correlated with immune cell in�ltrations in LUAD.(A)MFAP4 expression is associated
with six tumor-in�ltrating immune cells subsets. (B)Kaplan-Meier plots of MFAP4 expression and the
in�ltration level of six tumor-in�ltrating immune cells subsets. (C)MFAP4 expression and in�ltration level
of M1/M2 macrophages before purity adjustment. (D) MFAP4 expression and in�ltration level of M1/M2
macrophages after purity adjustment.

Figure 7
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MFAP4 expression correlates with monocyte and macrophage-related immune cell in�ltration. (A)M1
macrophage phenotype markers, (B)M2 macrophage phenotype markers, (C)TAM macrophage
phenotype markers, (D)Monocyte macrophage phenotype markers.


