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Abstract
Background: Immunoglobulin superfamily 6 (IGSF6) is a novel member of the immunoglobulin
superfamily, and it is related to multiple diseases. However, the association of IGSF6 with the prognosis
and anti-tumor immune response in lung adenocarcinoma (LUAD) remains unknown.

Results: By analyzing IGSF6 expression in different cancers based on the pan-cancer data from The
Cancer Genome Atlas (TCGA), it was found that IGSF6 expression was decreased in LUAD. Results of
quantitative-real-time-PCR (qRT-PCR), western-blot and immunohistochemistry (IHC) staining further
confirmed this finding in paired tumor and normal tissues of LUAD patients. Meanwhile, promoter
methylation level of IGSF6in LUAD samples increased compared to that in peritumor samples, implying a
potential mechanism that leads to the aberrant expression of IGSF6 in LUAD. By estimating the
correlation between IGSF6 expression and the prognosis of LUAD, we found that low IGSF6 expression
was significantly related to a worse survival rate. The enrichment analysis of IGSF6 co-expression
showed that IGSF6 expression was closely associated with gene sets involved in immune cell
proliferation and exogenous antigen presentation. In addition, high IGSF6 expression was positively
correlated with immune infiltrates with anti-tumor activity, including M1 macropahges, dendritic cells
(DCs), and T helper 1 (Th1) cells. Finally, IGSF6 protein was indicated to be mainly located on the
membrane of macrophages in LUAD, which might enable exogenous antigen uptake and presentation so
as to regulate anti-tumor immune response.

Conclusions:IGSF6 is a biomarker for LUAD, which may promote the anti-tumor immune response leading
to ameliorative prognosis.

Background
Lung cancer is the most common and lethal malignancy worldwide, resulting in over 2 million deaths
each year [1, 2]. Most lung cancer patients present with advanced stages, and therapies with curative
intent are often not available [3, 4]. As the most common subtype of lung cancer, LUAD is responsible for
50% of all lung cancer diagnoses, and its frequency is still increasing [5, 6]. At present, immunotherapy is
a prominent strategy of treating various types of cancers including LUAD [7–10]. However, the effect of
immunotherapy targeting LUAD is usually limited because of gene mutation, metabolic dysequilibrium,
and immunosuppression [11, 12]. Thus, it is necessary to find specific immune-related biomarkers for
LUAD and exploit them as new therapeutic targets.

IGSF6, also known as DOwn-Regulated by Activation (DORA), is a novel member of the immunoglobulin
superfamily [13, 14]. Human IGSF6 gene is located at 16p11-p12, and its transcript level is high in spleen,
lymph node and peripheral blood lymphocytes, while it is low in bone marrow, thymus, fetal liver and
appendix [13, 15, 16]. IGSF6 protein was initially identified as a receptor of the CD8 family containing a
single V type loop domain with an associated J chain region, a transmembrane region with an atypical
tyrosine residue, and a cytoplasmic domain with three putative tyrosine phosphorylation sites. Current
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studies confirm that IGSF6 expression in cells is committed to the myeloid lineage and perhaps acts as a
co-receptor in the antigen uptake complex of DCs [13, 14]. Moreover, IGSF6 gene is associated with
different diseases such as inflammatory bowel disease, atherosclerosis and Parkinson’s disease [17–20].
However, the role of IGSF6 in LUAD progression and anti-tumor immune response is still unclear.

In the present study, we analyzed the IGSF6 expression in different cancers based on TCGA data, and its
correlation with the prognosis of LUAD. The association of IGSF6 expression with molecular pathways in
LUAD was further analyzed. Since both IGSF6 expression and potential function are closely related to
immune cells, the correlation between IGSF6 expression and immune infiltrates in the distinct tumor
microenvironment of LUAD has also been measured. In addition, we also uncovered the critical
involvement of IGSF6 in the anti-tumor activity of macrophages in LUAD.

Results
IGSF6 expression was decreased in LUAD

RNA-seq data of different cancers from TCGA were used to investigate the IGSF6 expression in tumor and
surrounding healthy tissues. According to the tumor immune estimation resource, version 2 (TIMER2.0),
IGSF6 was indicated to be differently expressed in multiple tumors. It was identified that IGSF6
expression was increased in cancers such as bladder urothelial carcinoma (BLCA), esophageal
carcinoma (ESCA) and glioblastoma multiforme (GBM), and was decreased in some other cancers
including LUAD, lung squamous cell carcinoma (LUSC), colon adenocarcinoma (COAD), pancreatic
adenocarcinoma (PAAD), and rectum adenocarcinoma (READ), compared with that in peritumor normal
tissues (Fig. 1A). To identify the results in LUAD, gene expression profiling interactive analysis 2 (GEPIA2)
was used to examine 594 samples from the TCGA database. As shown, IGSF6 expression in LUAD
samples (n = 535) was substantially lower than that in normal samples (n = 59) (Fig. 1B). By further
comparison with matching normal tissues, IGSF6 expression was confirmed to be decreased in LUAD
samples (n = 57) (Fig. 1C). Results of qRT-PCR and western-blot verified this finding (Fig. 1D-E). IHC
images generated from the Human Protein Atlas (HPA) showed that IGSF6 protein was almost
undetectable in LUAD samples (Fig. 1F). In addition, the the area under curve (AUC) of receiver operating
characteristic (ROC) curve was 0.740 (95% CI 0.688–0.791) for IGSF6 in LUAD (Fig. 1G). The above
results indicate that IGSF6 mRNA and protein levels are obviously decreased in LUAD tissues and may be
a potential diagnostic biomarker for LUAD.

IGSF6 expression is associated with the LUAD
clinicopathological parameters
Clinical-pathological parameters in LUAD patients, such as sample type (normal/primary tumor), tumor
stage (stage 1, 2, 3, and 4), and lymph node stage (N 0, 1, 2, and 3), were analyzed by using UALCAN (Fig.
2 and Fig. S1A). Compared to that in normal samples, IGSF6 expression was much lower in primary
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LUAD samples (Fig. 2A). The analysis of cancer stages showed that IGSF6 expression at all cancer
stages was lower than normal, suggesting the potential association of IGSF6 expression with LUAD
susceptibility (Fig. 2B). Similarly, IGSF6 expression in lymph node stage samples of LUAD was markedly
lower than normal, indicating that IGSF6 is absent from malignancy (Fig. 2C). We also found that IGSF6
expression in LUAD was related to histological subtypes (Fig. 2D). These data further verify that IGSF6
may be a potential biomarker for the early diagnosis of LUAD.

To identify the potential mechanism leading to decreased IGSF6 expression in LUAD, we estimated the
promoter methylation level of IGSF6 in normal tissues and primary tumors by applying UALCAN. Results
indicated that promoter methylation level of IGSF6 increased significantly in primary LUAD tissues
compared with that in normal tissues (Fig. 3A-C and Fig. S1B). Meanwhile, it was also suggested that
IGSF6 mutation was unrelated to its aberrant expression in LUAD (Fig. 3D-E).

IGSF6 expression is negatively correlated with LUAD
prognosis
To assess the utility of IGSF6 expression in predicting LUAD prognosis, the correlation between IGSF6
expression and survival rate in the TCGA cohort was analyzed. Results showed that lower IGSF6
expression was significantly linked with poor overall survival (OS) (HR = 0.64, p = 0.003) (Fig. 4A), disease
special survival (DSS) (HR = 0.63, p = 0.013) (Fig. 4B), and progress free interval (PFI) (HR = 0.76, p = 
0.041) (Fig. 4C), suggesting that IGSF6 is a potential biomarker of LUAD prognosis. Meanwhile, IGSF6
mutation was not related to the survival rate of LUAD patients (Fig. S2).

Correlation And Enrichment Analyses
To investigate the function and signaling pathways associated with IGSF6, the correlation analysis
between IGSF6 and all the other mRNAs in LUAD was performed based on TCGA data. Top 300 genes
related to IGSF6 were selected for enrichment analysis, in which the top 50 genes were displayed in a
heatmap (Fig. 5A). To further explore potential functional pathways associated with IGSF6 in LUAD, Gene
Ontology (GO) functional enrichment analysis was performed based on the top 300 genes using the R
software clusterProfiler package. Analysis of biological processes (BP) indicated that immune cell
proliferation might be the most related biological process of IGSF6 in LUAD (Fig. 5B). Similar to previous
studies, cell component (CC) analysis predicted that IGSF6 was mainly located on the plasma membrane
and was closely associated with major histocompatibility complex class II (MHCII) (Fig. 5C). Molecular
function (MF) analysis showed that molecular function of IGSF6 was closely related to receptor activity
(Fig. 5D). Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis indicated that IGSF6 was the
most related to phagosome formation pathway, which is essential for exogenous antigen uptake and
presentation by DCs and macrophages (Fig. 5E). In addition, gene set enrichment analysis (GSEA)
analysis showed that gene sets of cytokine-receptor interaction and intercellular interaction were
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significantly enriched (Fig. 5F). These results indicate that IGSF6 may be a receptor that is involved in
pathways controlling immune cell proliferation and exogenous antigen presentation in LUAD.

IGSF6 expression is closely related to immune infiltrates in
LUAD
Antigen presentation and immune cell proliferation in tumor microenvironment are crucial for the priming
of anti-tumor immune response [21, 22]. And, IGSF6 is restricted to immune system tissues [13, 14].
Hence, both TISIDB and TIMER2.0 databases were used to analyze the association of immune cell
infiltration with IGSF6 expression in LUAD. We firstly confirmed that IGSF6 expression was adversely
correlated with the purity of LUAD (Fig. S3), so as to eliminate interference of the tumor purity on the
study of immune infiltration. Infiltration scores of immune cells with anti-tumor activity were higher in the
high-IGSF6 cohort compared with those in the low-IGSF6 cohort (Fig. 6A). Meanwhile, we found that high
IGSF6 expression was the most relevant to M1 macrophage, DC and Th1 infiltration (Fig. 6B-C, Fig. 7 and
Fig. S3A-B). In addition, IGSF6 expression was negatively correlated with immunosuppressive cell
infiltration including M2 macrophages, regulatory T cells (Tregs) and myeloid-derived suppressor cells
(MDSCs) (Fig. S3C-E), indicating that high IGSF6 expression is closely related to anti-tumor immune
infiltrates in LUAD.

IGSF6 expression is positively correlated with the anti-
tumor activity of macrophages in LUAD
Antigen peptide-MHCII complex presented by professional antigen presenting cells (APCs) including DCs,
macrophages and B cells is essential for the activation of Th1 cells [23–25]. The above correlation and
enrichment analyses identified that IGSF6 was strongly linked with MHCII complex and might participate
in antigen uptake by macrophages and DCs through acting as a co-receptor. Besides that, previous
studies have also supposed a potential function of IGSF6 as a co-receptor, perhaps in an antigen uptake
complex, or in homing or recirculation of DCs [13], which further implies the importance of IGSF6 in
exogenous antigen presentation by APCs. Moreover, we analyzed the IGSF6 level in single cell of lung
tissue and found that IGSF6 was predicted to be the most abundant in macrophages (Fig. 8A-B).
Subcellular localization analysis predicted that IGSF6 might be located on the plasma membrane of
macrophages, which was further confirmed by FCM (Fig. 8C-E). The analysis of structure and association
networks found that IGSF6 was closely related to complement and coagulation cascades that can
promote macrophages to engulf pathogens for antigen presentation (Fig. 8F-G). Taken together, it is
suggested that IGSF6 may enhance the exogenous antigen uptake and presentation by macrophages in
LUAD, thereby leading to the activation and proliferation of Th1 cells. To ensure this hypothesis, we
examined the relationship between IGSF6 level and the expression of genes encoding M1 and Th1
effector molecules. The results showed that IGSF6 expression was positively correlated with M1 and Th1
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effector molecules (Fig. 9), suggesting that IGSF6 is significantly related to M1-associated anti-tumor
immune response in LUAD.

Discussion
IGSF6 is a novel member of the immunoglobulin superfamily, which belongs to the CD8 family of
receptors and perhaps functions as a co-receptor [13]. Human IGSF6 gene spans 12 kb with six exons
arranged in a manner similar to other members of the IGSF. Expression of IGSF6 gene is restricted to cells
of the immune system, and the human IGSF6 gene is expressed as two mRNAs of 1 and 2.5 kb [14, 16].
IGSF6 gene has been identified as a candidate for the susceptibility of different diseases [17, 26].
However, the role of IGSF6 in immune engagement during LUAD development is still unknown.

In the present study, the IGSF6 expression in different tumors was analyzed, and we found that IGSF6
expression was significantly decreased in 4 types of cancers including LUAD. Through the analysis of
TCGA LUAD data sets, the IGSF6 expression in LUAD tissues was significantly lower than that in normal
tissues. IGSF6 levels in LUAD samples and normal samples were further verified by IHC from HPA
database, qRT-PCR, and western-blot. ROC curve was used to evaluate the potential of IGSF6 in predicting
LUAD, and we found that IGSF6 had certain accuracy in predicting the outcome of LUAD. We also
identified that low IGSF6 expression was associated with the worse prognosis of LUAD, supposing that
overexpression of IGSF6 may improve the prognosis of LUAD patients. Finally, IGSF6 expression in LUAD
tissues at all stages was lower than that in normal samples, suggesting that IGSF6 may serve as a
marker for early diagnosis of LUAD. Interestingly, methylation level of IGSF6 promoter in LUAD tissues
increased compared to that in normal samples, suggesting that DNA methylation may be the cause of
IGSF6 aberrant expression in LUAD.

Next to this, top 300 genes co-expressed with IGSF6 in LUAD were selected for enrichment analysis. GO
enrichment analysis indicated that the co-expression of IGSF6 was primarily associated with immune cell
proliferation and MHCII-involved antigen presentation. KEGG pathway analysis showed that the co-
expression of IGSF6 was closely related to phagosome formation, which is essential for exogenous
antigen presentation by APCs. The GSEA enrichment analysis showed that gene sets grouped according
to IGSF6 expression were mainly enriched in cytokine-receptor interaction and intercellular interaction. It
has been well established that antigen peptide-MHCII complex presented by macrophages and DCs is
essential for the activation of Th1 cells [27–30]. Previous studies have also proposed that IGSF6 may be
closely related to antigen uptake, or the recirculation of DCs [13]. Therefore, it is implied that IGSF6 may
be important for antigen uptake and presentation by macrophages and DCs in LUAD.

The analysis of immune cell infiltration in LUAD indicated that IGSF6 was positively correlated with
immune cell infiltration with anti-tumor activity such as M1 macrophages, DCs and Th1 cells, and was
negatively correlated with immunosuppressive cell infiltration including M2 macrophages, Tregs and
MDSCs. By applying HPA database, IGSF6 was predicted to be the most abundant in macrophages from
lung tissue, and we confirmed the localization of IGSF6 on the plasma membrane of macrophages in
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LUAD. In addition, the following association networks verified that IGSF6 was closely related to
complement and coagulation cascades that can promote macrophages to engulf pathogen for antigen
presentation. Taken together, IGSF6 may accelerate the exogenous antigen presentation by macrophages
in LUAD, thereby leading to the activation and proliferation of Th1 cells. And we did found that IGSF6
expression was positively correlated with M1 and Th1 effector molecules, supposing that IGSF6 is
associated with M1-induced anti-tumor immune response in LUAD. However, the accurate role of IGSF6 in
regulating the antigen presentation process of macrophages still needs further investigations. Besides
that, we found that the proportion of IGSF6+ macrophages decreased in LUAD tissues compared with that
in adjacent normal tissues, which may be caused by the following mechanisms: (1) In tumor
microenvironment, IGSF6 participates in the exogenous antigen uptake by M1 and migrates inside the
cells with the exogenous antigen, leading to the decrease of IGSF6 level on cell surface; (2) IGSF6 is
mainly expressed on M1. In tumor microenvironment, macrophages are mainly polarized to M2 type to
promote the tumor escape, which results in the decrease of M1 population with IGSF6 expression.

Conclusions
The present study indicated that IGSF6 expression was deceased in LUAD, and its expression was
correlated with clinical case characteristics and prognosis of LUAD. IGSF6 was significantly related to the
extent of immune infiltrates in LUAD, which may enhance the M1-induced anti-tumor effect. Therefore,
IGSF6 is a potential biomarker for the diagnosis, treatment and prognosis of LUAD.

Methods

Data Collection and Analysis
TIMER2.0 (http://timer.cistrome.org/) was used to analyze the differential expression of IGSF6 between
tumor and adjacent normal tissues across all TCGA tumors. To measure IGSF6 expression in LUAD, data
of tumor tissues and normal tissues was obtained from the TCGA database and determined by GEPIA2
(http://gepia2.cancer-pku.cn/#index).

Ihc Staining
IHC images of IGSF6 protein level in normal tissues and LUAD tissues were downloaded from the HPA
(http://www.proteinatlas.org/).

Patients And Samples
Paired tumor tissues and adjacent normal tissues were collected from LUAD patients (n = 9) who
underwent primary surgical resection. The present study was approved by the respective Ethics
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Committee of Nanjing Drum Tower Hospital Clinical College of Nanjing Medical University. Written
informed consent was obtained from all the subjects in accordance with the Declaration of Helsinki.

Rna Isolation And Qrt-pcr
Total RNA was extracted from cells with TRIzol reagent (Invitrogen, California) following the
manufacturer’s instructions. Random primers and a ReverTra Ace® qPCR RT Kit (Toyobo, Osaka, Japan)
were used to synthesize cDNA. Bio-Rad SYBR Green Supermix (Bio-Rad, Hercules) was used to perform
quantitative real-time PCR in triplicate. The primer sequences were as follows: human β-ACTIN, sense 5-
GAGTGTGGAGACCATCAAGGA-3, antisense 5-TGTATTGCTTTGCGTTGGAC-3; human IGSF6, sense 5-
GCAATCTCGGCTCACTACAACCTC-3, antisense 5-CGTGGTGGTGCGTACCTGTAATC-3. The 2−ΔCT

calculation method was used to determine the relative target gene level.

Western-blot
Protein extracted from tissues was prepared as described previously [31]. Protein (300 µg) was separated
by 12% SDS-PAGE and then transferred onto Immobilon polyvinylidene fluoride membranes (BioRad,
Hercules, CA). The membranes were blocked with 30 mL 5% BSA before probing overnight at 4℃ with
rabbit-anti-human IGSF6 polyclonal antibody (1:1000) (ThermoFisher Scientific, Dallas, TX) or rabbit-anti-
human β-ACTIN antibody (1:1000) (CST, Danvers, MA) and then with a secondary HRP-conjugated goat
anti-rabbit IgG (diluted at 1:8000) (CST, Danvers, MA), followed by chemiluminescent detection
(Champion Chemical, Whittier, CA). Full-length blots are included in the Supplementary Information file.

Ualcan Analysis
The UALCAN (http://ualcan.path.uab.edu/) website provides an extensive and interactive study of
bioinformatics applying RNA-seq and clinical data of 33 malignancies from TCGA. The database can
compare gene expression and promoter methylation level in tumors to those in healthy samples, and in
different tumor stages or subtypes, as well as other clinicopathological features. In the present study,
IGSF6 expression level and promoter methylation level from major clinical features such as tissue type
(normal/primary tumor), LUAD stage (stages 1, 2, 3, and 4), and lymph node stage (N0, 1, 2, and 3) were
analyzed by using UALCAN.

Survival Prognosis Analysis
Kaplan-Meier survival curves were used to assess the OS, DSS, and PFI of IGSF6 in LUAD. Survival curves
comparing the IGSF6-mutated and IGSF6-unmutated groups in LUAD were obtained from cBioPortal
(https://www.cbioportal.org/). Cutoff-high (50%) and cutoff-low (50%) values were used as the
expression thresholds for splitting the high-expression and low-expression cohorts. The hazard ratio (HR)
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with 95% confidence intervals was also analyzed, as well as the log-rank p-value. Statistical significance
was defined as p < 0.05.

IGSF6 -Related Gene Enrichment Analysis

Pearson correlation analysis of IGSF6 mRNA and other mRNAs in LUAD was performed using TCGA
LUAD data. The 300 genes that were the most relevant to IGSF6 were selected for enrichment analysis to
determine the potential function of IGSF6. GO and KEGG analyses were conducted by running the R
software clusterProfiler package. Different gene expression between the high- and low-risk subgroups
were identified (|log2FC|>1, FDR < 0.05). The Benjamini-Hochberg (BH) method was used to adjust the p
value. Detailed parameters were shown as the following: ont = all, qvalue-Cutoff = 0.05, and pvalue-Cutoff 
= 0.05. GSEA was performed using the gseKEGG and gsePathway functions in clusterProfiler with the
following parameters: maxGSSize = 1000, minGSSize = 10, nPerm = 1000, and pvalue-Cutoff = 0.05.

Immune Cell Infiltration
TISIDB (http://cis.hku.hk/TISIDB/index.php) is an online platform that combines various heterogeneous
data sources to study tumor and immune system interactions. This database may help researchers
understand how tumors and immune cells interact, as well as forecast immunotherapy responses and
identify new immunotherapy targets. In the present study, TISIDB was utilized to investigate the
association of IGSF6 with tumor infiltrating lymphocytes (TILs) in LUAD. In addition, Timer2.0 was used
to analyze the correlation between IGSF6 and suppressive immune infiltrates including M2 macrophages,
Tregs and MDSCs.

Prediction Of Igsf6 Localization In Cells
Analysis of cell type which is enriched with IGSF6 protein in lung, as well as prediction of IGSF6
localization in cells, was obtained from the HPA database.

Flow Cytometry (Fcm)
Collagenase II (Sigma-Aldrich, St. Louis, MO) was used to digest tumor tissues and adjacent tissues
derived from LUAD patients to obtain a single-cell suspension. Mononuclear cells were isolated by
density gradient centrifugation over a Ficoll cushion. Cells were collected and stained with PE-anti-
human-CD68 (eBioscience, San Diego, CA), APC-anti-human-CD80 (eBioscience, San Diego, CA) and FITC-
anti-human-IGSF6 (Epigentek, Farmingdale, NY) mAbs. Stained cells were collected and then analyzed via
FCM (FACSAria, BD Biosciences).

Statistical Analysis



Page 10/22

Statistical analysis of defining group differences is determined by two-tailed t test comparing two groups,
one-way or two ways ANOVA multiple tests comparing three or more groups. ROC curve was used to
analyze the sensitivity and specificity of IGSF6 in the diagnosis of LUAD by estimating AUC. The
Wilcoxon test was used to compared the IGSF6 expression in wild-type (WT) and IGSF6-mutated groups
of LUAD. In survival curves, HR and p-values were described using log-rank test. Spearman’s correlation
coefficient was calculated to analyze the association of IGSF6 expression with immune infiltrates.
Pearson correlation coefficient was calculated to analyze the connection between IGSF6 expression and
other molecules. The strength of correlation was judged to be a very weak correlation if r < 0.2, weak if r < 
0.4, moderate if r < 0.6, strong if r < 0.8, and very strong if r < 1.0. Statistical significance was defined as p 
< 0.05.
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complex class II; MF, Molecular function; APCs, antigen presenting cells; TIMER2.0, Tumor immune
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Figure 1

IGSF6expression was decreased in LUAD

(A) IGSF6expression in pan-cancer data of TCGA was determined by TIMER2.0. (B) IGSF6expression data
in LUAD tissues and normal tissues from TCGA was analyzed by GEPIA2. (C) IGSF6 expression in paired
LUAD tissues and normal tissues from TCGA. (D) qRT-PCR was used to detect IGSF6 expression in tumor
tissues and paired normal adjacent tissues (n=9). (E) IGSF6 protein level in LUAD tissues and paired
adjacent normal tissues was measured by western-blot (n=3). (F) IHC images of IGSF6 protein in normal
tissues and LUAD tissues were obtained from HPA. (G) ROC curve analysis of IGSF6 in LUAD patients.
Data were shown as mean ± SD. *p<0.05, **p<0.01, ***p<0.001, ns: no significance.
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Figure 2

Correlation between IGSF6 expression and LUAD clinicopathological parameters

(A) Sample type (normal/primary tumor). (B) Cancer stage (stage 1, 2, 3, and 4). (C) Lymph node stage
(N0 1, 2, and 3). (D) LUAD subtypes. ***p<0.001.
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Figure 3

Correlation between promoter methylation level of IGSF6 and LUAD clinicopathological parameters

(A) Sample type (normal/primary tumor). (B) Cancer stage (stage 1, 2, 3, and 4). (C) Lymph node stage
(N0 1, 2, and 3). (D-E) IGSF6 expression level in WT and IGSF6-mutated groups of LUAD. ***p<0.001.
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Figure 4

Correlation between IGSF6expression and LUAD prognosis

Kaplan–Meier survival curves comparing the high-IGSF6 and low-IGSF6 cohorts in LUAD, (A) OS, (B) DSS,
and (C) PFI in LUAD.
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Figure 5

Correlation and enrichment analyses of IGSF6

(A) The correlation analysis of IGSF6 in LUAD. Top 50 genes associated with IGSF6were shown in
heatmap. Data were normalized by Z-score standardization method. (B-D) Enrichment analysis of IGSF6
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in LUAD. Significant GO terms of top 300 genes most positively associated with IGSF6, including (B) BP,
(C) CC, and (D) MF. (E) KEGG pathways. (F) GSEA results.

Figure 6

Correlation between IGSF6and immune cell infiltration in LUAD

(A) Infiltration scores of immune cells in high- and low-IGSF6 expression groups in LUAD. (B-C) The
correlation between IGSF6 and the immune cell infiltration levels. Red represents positive correlation, blue
represents negative correlation, and the deeper the color, the stronger the correlation. *p< 0.05, **p< 0.01,
***p< 0.001.
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Figure 7

Association of IGSF6expression with molecular markers of M1, DCs, and Th1 activation in LUAD

Scatterplots of correlations between IGSF6 expression and markers of (A) M1 (CD80, CD86, FCGR3A,
FCGR2A, CD68, TLR4, ITGAM, and IRF5), (B) DCs (ITGAX, CD40, CD1C, FCER1A, CLEC10A, and SIRPA),
and (C) MHCII (HLA-DRA, HLA-DRB1, HLA-DPA1, HLA-DPB1, HLA-DQA1, and HLA-DQB1), and (D) Th1 cell
activation (CD4, CD2, CD28, CD40LG, and ICOS) in LUAD.
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Figure 8

IGSF6 is localized on the membrane of macrophages in LUAD

(A) Heatmap representation of the expression correlation between IGSF6 and different cell types in lung
was obtained from HPA. (B) Analysis of IGSF6 level in different cell type groups derived from lung
tissues. (C) Prediction of IGSF6 subcellular localization. (D-E) FCM was used to detect the IGSF6 protein
located on the plasma membrane of macrophages from LUAD tissues and adjacent normal tissues of
LUAD (n=5). (D) The gating strategy. (E) The proportion of IGSF6+ macrophages in normal tissues and
LUAD tissues (n=5). (F) Spatial conformation of the IGSF6 protein. (G) Functional protein association
network analysis of IGSF6. Data were shown as mean ± SD. ***p< 0.001.
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Figure 9

Correlation of IGSF6expression with effector molecules of M1 and Th1 cells in LUAD

Correlations between IGSF6expression and effector molecules of (A) M1 including IL-1A, IL-1B, TNF, and
RAC2, (B) Th1 including IFNG, IL12B, IL-2, CSF2, FASLG, LTA, LTB, CXCR3, and CCL2in LUAD.
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