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Introduction: Lung adenocarcinoma (LUAD) is the most common type of lung cancer. DEP domain-containing 1 B (DEPDC1B) is 
involved in the development of several cancers; however, its role in LUAD is unknown. Therefore, we aimed to determine the 
biological function and prognostic value of DEPDC1B in LUAD.
Material and Methods: We analyzed the correlation between DEPDC1B expression and the clinical features of LUAD and lung 
squamous cell carcinoma (LUSC). Survival was evaluated by generating Kaplan–Meier curves, which were used to analyze the 
relationship between DEPDC1B expression and prognosis in LUAD and LUSC. DEPDC1B expression in tumor and normal tissues 
from patients with LUAD and LUSC was determined using immunohistochemistry, and its clinical significance was analyzed. Finally, 
the correlation between the expression and biological function of DEPDC1B in LUAD was examined.
Results: Our findings revealed that DEPDC1B expression was higher in tumor tissues than that in normal tissues from patients with 
LUAD and LUSC (P < 0.001). These results were confirmed in clinical samples from patients using immunohistochemistry. Analysis 
of a dataset from The Cancer Genome Atlas (TCGA) showed that high DEPDC1B expression was associated with poor prognosis only 
in patients with LUAD (P < 0.001). Similarly, high DEPDC1B expression was related to shorter overall survival (OS) and progression- 
free interval (PFI) in patients with LUAD. These associations were not observed in LUSC. Functional enrichment analysis suggested 
that DEPDC1B promoted tumor development in LUAD by regulating the cell cycle.
Conclusion: High DEPDC1B expression predicts poor prognosis in patients with LUAD. Thus, DEPDC1B has potential as 
a therapeutic target for LUAD.
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Introduction
Lung cancer is a leading cause of cancer and cancer-related death worldwide.1–3 The majority of lung cancers (about 85%) are 
non-small cell lung cancer (NSCLC), which includes lung adenocarcinoma (LUAD) and lung squamous cell carcinoma (LUSC). 
Adenocarcinoma is the most common pathological subtype. Prior to the 1990s, LUSC was the most common pathological 
subtype, especially in males. However, the incidence of adenocarcinoma has increased and now exceeds that of squamous cell 
carcinoma.4 Lung cancer is one of the deadliest cancers, accounting for approximately 28% of cancer-related deaths. Most lung 
cancers are diagnosed at advanced stages, and the five-year survival rate is poor.5 Despite recent advances in the timely diagnosis 
and treatment of NSCLC, the prognosis of advanced NSCLC remains poor. The diagnosis and treatment of NSCLC are 
multidisciplinary and require comprehensive clinical, radiological, molecular biological, and pathological data to accurately 
assess the prognosis and identify therapeutic targets. Studies have shown that molecular biological detection plays a significant 
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role in improving the early diagnosis rate and prognosis of NSCLC.6–8 Therefore, identifying oncogenes associated with 
prognosis in NSCLC is important for developing molecular biomarkers.

DEP domain-containing 1 B (DEPDC1B) is involved in various signaling pathways. DEPDC1B, located on 
chromosome 5q12, encodes a 61 kDa protein of 529 amino acids.9,10 DEP domains play significant roles in several 
processes. DEPDC1B recognizes G-protein-coupled receptors and regulates signaling pathways through effector and 
regulatory factors.11 DEPDC1B interacts with diverse signaling molecules, including splicing regulatory molecules and 
transmembrane proteins. Studies have shown that DEPDC1B participates in cell adhesion, cell proliferation, and cell 
cycle regulation.12,13 DEPDC1B is overexpressed in various cancers and is a potential biomarker and therapeutic 
target.9,14–18 However, few studies have explored the role of DEPDC1B in NSCLC. Therefore, the objective of the 
present study was to explore the correlation between DEPDC1B expression and the clinicopathological features and 
prognosis of NSCLC. We also aimed to clarify the biological processes involving DEPDC1B in LUAD.

We analyzed and compared DEPDC1B expression between tumor and normal tissues in LUAD and LUSC in dataset from 
The Cancer Genome Atlas (TCGA) database. We then assessed DEPDC1B expression in clinical LUAD and LUSC samples 
using immunohistochemistry. We separately validated the association between DEPDC1B expression and prognosis in patients 
with LUAD and LUSC. Then, we used gene set enrichment analysis (GSEA) to determine the possible functions of DEPDC1B in 
LUAD. Our results strongly support DEPDC1B as a biomarker for predicting prognosis and treatment outcomes in LUAD. GSEA 
and immune-associated infiltration analysis revealed the biological impact of DEPDC1B in LUAD and the underlying mechan-
ism. Our findings indicate that DEPDC1B may be an useful biomarker for predicting the prognosis of LUAD, but not LUSC.

Materials and Methods
Bioinformatics Data Source
We collected 594 LUAD cases (535 tumors and 59 normal tissues) and 551 LUSC cases (502 tumors and 49 normal 
tissues) from TCGA (https://cancergenome.nih.gov; Table S1). Next, we divided the cases into two groups, low and high 
DEPDC1B expression groups, using the median expression level as a cutoff.
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Pathological Sample Collection
We collected tumor tissue samples and paired adjacent normal tissues (normal lung tissue more than 5 cm from the 
tumor margin) from 100 patients diagnosed with LUAD and 60 patients diagnosed with LUSC between December 2017 
and December 2020. All patients were admitted to the First Affiliated Hospital of Anhui Medical University and 
provided written informed consent. The follow-up date was December 31, 2021 or the date of death. We collected the 
following patient information: age, gender, smoking status, pathological stage, TNM stage, tumor differentiation, 
follow-up status, progression free interval (PFI), and overall survival (OS). The clinicopathological information for 
enrolled patients is presented in Table S2. Two pathologists diagnosed lung cancer based on pathological findings and 
determined histologic types and stages according to the eighth edition of the tumor, node, metastasis (TNM) staging 
system for lung cancer.19 This study was approved by the Institutional Review Board of First Affiliated Hospital of 
Anhui Medical University.

Immunohistochemical Analysis of DEPDC1B Expression
DEPDC1B expression in LUAD and LUSC was evaluated through immunohistochemical analysis of tumor and normal 
tissue samples collected from 100 patients diagnosed with LUAD and 60 patients diagnosed with LUSC. The tissues 
were fixed with formalin and embedded in paraffin, and DEPDC1B was detected using a rabbit anti- DEPDC1B 
polyclonal antibody (ab237542; Abcam). The paraffin embedded slides were deparaffinized in xylene, dehydrated 
using an ethanol gradient, and rinsed with distilled water and phosphate-buffered saline. Antigens were extracted by 
incubation in EDTA buffer for 30 min. Sections were incubated with an anti-DEPDC1B antibody (1:100 dilution) 
overnight at 4°C and then incubated with HRP-conjugated goat anti-rabbit IgG (ab111909; Abcam) at room temperature 
for 2 h. Finally, the slides were developed with DAB, stained with hematoxylin, dehydrated, mounted, examined, and 
evaluated. Two independent pathologists examined the prepared slides under a light microscope (400×) along with 
positive and negative controls. DEPDC1B overexpression was calculated based on the percentage of stained cells and 
staining intensity using a semi-quantitative scoring system.20 Scores were assigned according to the percentage of stained 
cells as follows: 0 (0–5%), 1 (5–25%), 2 (25–50%), 3 (50–75%), and 4 (75–100%), and staining intensity was scored 
according to the color of the cell as follows: 0 (no staining), 1 (light staining), 2 (moderate staining), or 3 (intense 
staining). The scores for the percentage of stained cells and staining intensity were multiplied to obtain the final score (0– 
12 points). We defined 0–2, 3–6, and 7–12 points as no expression, low DEPDC1B expression, and high DEPDC1B 
expression, respectively.

Differential Gene Expression Analysis
We divided patients with LUAD into low and high DEPDC1B expression groups using the median z-score. Differentially 
expressed genes (DEGs) were analyzed using R software with a |log fold change| (log FC) >1 and adjusted P value <0.05 
as threshold values.21 Volcano and heat maps were created to visualize the results of the analyses.

Gene Set Enrichment Analysis
The biological function of DEPDC1B in LUAD was explored using Gene Set Enrichment Analysis (GSEA) of Gene 
Ontology (GO) terms and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways. GSEA has the advantage of 
gene sets grouped based on common biological function, chromosomal regulatory mechanism, or location.22 Enrichment 
results were considered statistically significant when they showed a false discovery rate (FDR) <0.25 and an adjusted 
P-value <0.05.

Immune Infiltrate Analysis
Immune infiltration in LUAD samples was analyzed by single-sample GSEA, and infiltration of 24 immune cell types 
was analyzed using the GSVA package in R (http://www.biocondutor.org/package/release/bioc/html/GSVA.html).23
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Statistical Analysis
We analyzed DEPDC1B expression in unpaired and paired samples using the Wilcoxon rank-sum and Wilcoxon rank- 
sum sign tests, respectively. A nomogram of the clinical variables associated with DEPDC1B in LUAD was generated 
using the RMS R package.24 The prognostic value of DEPDC1B in LUAD and LUSC was assessed using Kaplan–Meier 
analysis. Univariate and multivariate Cox regression analyses were employed to determine the prognostic factors in 
LUAD. All statistical analyses were conducted and plots were generated using R software (version 3.6.3). A P-value less 
than 0.05 was considered statistically significant.

Results
Elevated Expression of DEPDC1B in LUAD and LUSC
To examine DEPDC1B expression in patients with LUAD and LUSC, we compared the expression levels in tumor and 
normal tissues in a dataset from TCGA. In LUAD, DEPDC1B levels were significantly higher in tumor tissues than in 
normal tissues (P < 0.001; Figure 1A) and were higher in tumor tissues than in paired normal tissues (P < 0.001; 
Figure 1B). Similar results were observed in LUSC (P < 0.001; Figure S1A and B). To verify this difference in 
DEPDC1B expression, immunohistochemical analysis was performed using paired normal and tumor tissues collected 
from 100 patients with LUAD and 60 patients with LUSC. The results of our analysis confirmed elevated DEPDC1B 
levels in LUAD tumor tissue (P < 0.001; Figure 1C), and representative immunohistochemical images are shown in 
Figure 1D and E. Similar results were observed in LUSC (P < 0.001; Figure S1C–E).

Relationship Between DEPDC1B Expression and the Clinicopathologic Features of 
LUAD and LUSC Obtained from a TCGA Dataset
Kruskal–Wallis analysis showed that DEPDC1B expression levels in patients with LUAD were significantly related to 
T stage (P < 0.001), N stage (P = 0.046), primary therapy outcome (P = 0.004), and pathologic stage (P = 0.028; 
Figure 2A–D). DEPDC1B expression levels in patients with LUSC were significantly related to T stage (P = 0.042), 
N stage (P < 0.001), and pathologic stage (P< 0.001) (Figure S2A–C). Results of the Mann–Whitney U-test revealed that 
DEPDC1B levels were significantly related to gender (P = 0.003), age (P = 0.025), and smoker (P = 0.048; Figure 2E–G) 
in LUAD, but only significantly related to age (P = 0.003; Figure S2D) in LUSC.

High Expression of DEPDC1B is Associated with Poor Prognosis in LUAD
Kaplan–Meier survival analysis of TCGA dataset showed that patients with high DEPDC1B-expressing tumors had shorter 
survival than those with low DEPDC1B-expressing tumors (OS, Figure 3A and PFI, Figure 3B; P < 0.001). These results were 
validated in 100 patients with LUAD (OS, Figure 3C and PFI, Figure 3D; P < 0.001). Interestingly, no significant difference 
was observed in patients with LUSC in TCGA dataset (Figure S3A and B) or our 60 LUSC patient cohort (Figure S3C and D). 
Therefore, we only conducted subgroup analysis of patients with LUAD in TCGA dataset, which showed that high DEPDC1B 
expression was correlated with OS for different TNM stages: T1 and T2 (P = 0.002; Figure S4A), T3 and T4 (P = 0.016, Figure 
S4B); N0 (P = 0.021; Figure S4C), N1, N2, and N3 (P = 0.065; Figure S4D); M0 (P < 0.001; Figure S4E) and M1 (P = 0.75; 
Figure S4F). Similar results were observed for clinical stages (I and II, P = 0.002, Figure S4G; III and IV, P = 0.116, Figure 
S4H). These results suggest that DEPDC1B expression levels impact the prognosis of patients with LUAD (Figure 4A).

Univariate and Multivariate Cox Analyses of Prognosis in Patients with LUAD
We examined the correlation between DEPDC1B expression and clinical characteristics of patients with LUAD in TCGA 
dataset using univariate Cox analysis. Clinicopathological variables associated with shorter survival included TNM stage, 
pathologic stage, primary therapy outcome, and high DEPDC1B expression. To comprehensively explore the factors 
related to high DEPDC1B expression and survival, multivariate Cox regression analysis was performed; high DEPDC1B 
expression remained an independent factor correlated with OS (Hazard ratio [HR]: 1.949, 95% confidence interval [CI]: 
1.292–2.940; P = 0.001) and was correlated with N stage and primary therapy outcome (Table 1). We also conducted 
univariate and multivariate Cox analyses of our 100-patient cohort with LUAD. Univariate analysis showed that gender, 
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N stage, pathologic stage, differentiation, and DEPDC1B expression were prognostic factors for OS. The results of the 
univariate analysis of PFI were similar to those of OS and are shown in Table 2. Multivariate analysis was performed 
using variables with P values <0.05 in the univariate analysis, and the results showed that male sex, terminal pathologic 
stage, poor differentiation, and high DEPDC1B expression were independent risk factors for OS and PFI of patients with 
LUAD, and the detailed results are shown in Table 2.

Construction of a Nomogram Based on DEPDC1B Expression in LUAD
To better predict the outcomes of patients with LUAD, we constructed a nomogram using the multivariate analysis of TCGA 
dataset. This line chart incorporates the clinical features independently associated with survival in the multivariate analysis (ie, 
TNM stage, primary therapy outcome, and DEPDC1B expression; Figure 4B). High DEPDC1B expression was associated with 
poor prognosis, in agreement with the results of the multivariate analysis. The c-index of the line chart was 0.719 (95% CI: 
0.693–0.745). The calibration plot (Figure S5) showed that the predicted values are in good agreement with the observed values.

Identification of DEGs Between LUAD Patients with Low and High DEPDC1B Expression
We used R (with |logFC| >1, and an adjusted P value <0.05) to analyze TCGA dataset (Figure 5). We identified 3533 
DEGs (2325 upregulated and 1208 downregulated) between the low and high DEPDC1B expression groups. Volcano and 
heat maps were created to visualize the results (Figure 5A and B).

Figure 1 DEPDC1B expression in lung adenocarcinoma (LUAD). (A) DEPDC1B expression levels in LUAD and normal tissues from a TCGA dataset. (B) DEPDC1B 
expression levels in LUAD and paired normal tissues from a TCGA dataset. (C) Immunohistochemical staining of DEPDC1B in LUAD and adjacent normal lung tissues from 
100 patients. Representative IHC images of DEPDC1B expression in normal tissues (D) and LUAD tissues (E). 
Abbreviations: DEPDC1B, DEP domain-containing 1 B; TCGA, The Cancer Genome Atlas; IHC, immunohistochemistry.
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DEPDC1B-Related Signaling Pathways and Enrichment Analyses in LUAD
To elucidate the role of DEPDC1B in LUAD, we conducted GO enrichment analysis of the 1400 DEGs most closely 
related to DEPDC1B using the ClusterProfile R package. We detected 253 enriched terms in GO biological process 
categories, including “organelle fission”, “nuclear division”, and “chromosome segregation” (Figure 5C), which indicates 
that DEPDC1B expression is involved in diverse biological processes. Sixty-four GO terms were related to the cellular 
component category “chromosomal region” (Figure 5D). Furthermore, the analysis suggested enrichment in the mole-
cular function category “receptor-ligand activities” (Figure 5E).

Related signaling pathways were identified in the low and high DEPDC1B expression groups using GSEA, and 
results with an adjusted P value <0.05 and a FDR <0.25 were regarded as significant. The following eight pathways were 
significantly different between the two groups: retinoblastoma gene in cancer, cell cycle checkpoints, PLK1 pathway, 
mitotic spindle checkpoint, deposition of new CENP-A-containing nucleosomes at the centromere, meiotic recombina-
tion, DNA replication, and resolution of sister chromatid cohesion (Figure 6A–H).

Correlations Between Immune Cell Infiltration and DEPDC1B Expression
We next explored the correlation between DEPDC1B expression levels and infiltration of 24 immune cell types in LUAD 
(Figure 7A). DEPDC1B expression was negatively associated with mast cells, eosinophils, immature dendritic cells 
(iDCs), follicular helper T cells (TFHs), dendritic cells (DCs), CD8 T cells, and natural killer cells (Figure 7B–E) and 
was positively associated with type-2 T helper (Th2) cells and gamma delta T (Tgd) cells (Figure 7F and G).

Discussion
Lung cancer is one of the deadliest cancers worldwide, and LUAD is the most common histological subtype.2 

Developments in chemotherapy and advances in targeted therapy and immunotherapy have led considerable progress 
in the treatment of LUAD. However, the 5-year survival rate of LUAD remains unsatisfactory.25,26 Owing to the 
insidious symptoms of early lung cancers, many patients are diagnosed at an advanced stage. Therefore, identifying 
molecular biomarkers of LUAD is critical to develop novel therapeutic targets and establish optical treatment strategies.

Figure 2 Association of DEPDC1B expression with clinicopathologic characteristics in lung adenocarcinoma (LUAD): (A) T stage, (B) N stage, (C) primary therapy 
outcome, (D) pathologic stage, (E) gender, (F) age, and (G) smoker. 
Abbreviations: DEPDC1B, DEP domain-containing 1 B; LUAD, lung adenocarcinoma.
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The DEPDC protein family comprises seven members, which are characterized by the presence of a DEP domain. 
Accumulating evidence indicates that the DEPDC protein family is involved in the development and progression of 
several cancers, especially hepatocellular carcinoma, and is closely related to poor prognosis.27 DEPDC1B, a member of 
the DEPDC1 family, is involved in the growth and progression of numerous tumors.9,15–17,27–31

We performed bioinformatics analyses using RNA-seq data from TCGA to assess the prognostic value of DEPDC1B 
for LUAD and LUSC. The results indicated that high DEPDC1B expression was related to poor OS and PFI in patients 
with LUAD, but this association was not observed in LUSC. This result was also confirmed using immunohistochem-
istry. Overexpression of DEPDC1B in LUAD was associated with poor clinicopathological factors, indicating that 
DEPDC1B may function as an oncogene in LUAD. Typically, LUAD patients with high DEPDC1B expression had 
poorer OS than patients with low DEPDC1B expression, while no significant difference related to DEPDC1B expression 
was observed in LUSC. This finding differs from a previous study showing that DEPDC1B acts on the Wnt/β-catenin 
signaling pathway to accelerate NSCLC migration and invasion, suggesting that elevated DEPDC1B expression may be 
associated with poor prognosis in both types of NSCLC.32 Previous investigations have indicated that most tumors are 
related to activation of the Wnt/β-catenin signaling pathway, which is involved in major developmental processes and 
may promote tumor development by influencing immune exclusion and immunosurveillance.33,34 Therefore, the Wnt/β- 

Figure 3 Kaplan-Meier survival curves comparing patients with high and low DEPDC1B-expressing LUAD from a TCGA dataset. (A) Overall survival and (B) progression 
free interval. Kaplan–Meier survival curves of 100 LUAD patients with high and low DEPDC1B-expressing tumors (C) Overall survival and (D) progression free interval. 
Abbreviations: DEPDC1B, DEP domain-containing 1 B; LUAD, lung adenocarcinoma; TCGA, The Cancer Genome Atlas.
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catenin signaling may also play an important role in NSCLC. Although DEPDC1B was previously shown to have an 
oncogenic effect on the progression of NSCLC, the sample size in the study was relatively small, and the possible 
biological functions of DEPDC1B in LUAD and LUSC have not been comprehensively explored. The results of our 
study indicate that DEPDC1B plays a role in LUAD but has no significant impact on the prognosis of LUSC. 
Accordingly, DEPDC1B is more valuable for the prognosis of LUAD.

Given that DEPDC1B expression did not significantly influence the prognosis of patients with LUSC in the present 
study, functional enrichment and immune infiltration analyses were performed for LUAD only. Targeted therapies for 
LUAD and LUSC differ substantially;35 targeted therapies for LUAD tend to be more sensitive than those for LUSC. 
Enrichment analysis suggests that DEPDC1B expression is related to various biological processes, such as mitosis, and 
plays a significant role in the cell cycle. Studies have also shown that DEPDC1B acts at G2 phase of the cell cycle to 
control the progression of mitosis through adhesion-dependent signaling mechanisms.12 Sustained proliferative signaling 
is one of the most important features of tumors.36 Cancer cells are unstable, and our results suggest that high DEPDC1B 

Figure 4 Relationship between DEPDC1B expression and different clinicopathological factors with overall survival. (A) Survival analysis of different clinical subgroups of 
patients with LUAD according to DEPDC1B expression. (B) Nomogram for predicting the outcome of patients with LUAD. 
Abbreviations: DEPDC1B, DEP domain-containing 1 B; LUAD, lung adenocarcinoma.
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expression may accelerate mitosis and promote cell migration and proliferation, resulting in tumor development, 
consistent with previous reports on other cancers.16,31

Evasion of immune destruction is a well-known characteristic of tumors, and immune cell infiltration is an important 
feature of the tumor microenvironment. The composition and distribution of infiltrating immune cells can impact prognosis. 
We investigated the relationship between DEPDC1B expression and immune cell infiltration in patients with LUAD. Our 
results showed that DEPDC1B expression was positively correlated with the levels of Th2 and Tgd cell infiltration. Studies 
have shown that T-cell stalling dominates the lung cancer landscape, along with immune dysregulation, such as Th1/Th2 
cytokine ratio imbalance and T-cell infiltration, leading to tumor invasion.37–39 A previous report showed that a Th2 
response and tumor immune evasion lead to poor prognosis; however, this study was conducted in mice, and no significant 
progress has been made in human studies. Conversely, the development of lung cancer was associated with the expansion 
and phenotypic changes of resident Tgd cells in the tumor microenvironment.40 In different cancers, Tgd cells regulate 

Table 1 Correlations Between DEPDC1B Expression and Overall Survival in Patients with Lung 
Adenocarcinoma Based on Univariate and Multivariate Cox Regression Analysis

Characteristics Total (N) Univariate Analysis 
HR (95% CI)

P value Multivariate Analysis  
HR (95% CI)

P value

T stage 523 2.317 (1.591–3.375) <0.001 1.706 (0.928–3.136) 0.085

T1 & T2 457
T3 & T4 66

N stage 510 2.601 (1.944–3.480) <0.001 1.809 (1.159–2.824) 0.009

N0 343
N1, N2, and N3 167

M stage 377 2.136 (1.248–3.653) 0.006 1.219 (0.501–2.962) 0.662
M0 352

M1 25

Age 516 1.223 (0.916–1.635) 0.172
≤65 255

>65 261

Gender 526 1.070 (0.803–1.426) 0.642
Female 280

Male 246

Smoker 512 0.894 (0.592–1.348) 0.591
No 72

Yes 440

Pathologic stage 518 2.664 (1.960–3.621) <0.001 1.455 (0.795–2.663) 0.224
I & II 411

III & IV 107

Primary therapy 
outcome

439 0.372 (0.265–0.521) <0.001 0.366 (0.243–0.551) <0.001

PD, SD, and PR 113

CR 326
Race 468 1.475 (0.902–2.411) 0.121

Asian & Black or 

African American

62

White 406

DEPDC1B 526 1.713 (1.276–2.300) <0.001 1.949 (1.292–2.940) 0.001

Low 265
High 261

Abbreviations: HR, hazard ratio; 95% CI, 95% confidence interval; PD, progressive disease; SD, stable disease; PR, partial response; CR, 
complete response.
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Table 2 Univariate and Multivariate Analyses of Overall Survival and Progression Free Interval in 100 Patients with Lung Adenocarcinoma

Clinical Characteristics OS PFI

Univariate Analysis Multivariate Analysis Univariate Analysis Multivariate Analysis

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

Age (years) 0.848 (0.472–1.522) 0.580 0.884 (0.492–1.586) 0.678

≤65
>65

Gender 0.328 (0.167–0.646) 0.001 0.322 (0.160–0.650) 0.002 0.324 (0.165–0.638) 0.001 0.318 (0.157–0.642) 0.001

Male
Female

Smoker 0.677 (0.304–1.510) 0.341 0.714 (0.320–1.592) 0.410

Ever
Never

T stage 1.748 (0.908–3.366) 0.095 1.813 (0.942–3.489) 0.075

T1 & T2
T3 & T4

N stage 1.954 (1.105–3.457) 0.021 1.088 (0.594–1.990) 0.786 2.037 (1.151–3.606) 0.015 1.210 (0.648–2.260) 0.549

N0
N1, N2, and N3

M stage 2.353 (0.998–5.547) 0.050 2.372 (1.005–5.598) 0.049 1.530 (0.540–4.332) 0.423

M0
M1

Pathologic stage 3.065 (1.716–5.474) <0.001 2.105 (1.135–3.907) 0.018 3.304 (1.841–5.931) <0.001 2.089 (1.028–4.246) 0.042

I & II
III & IV

Differentiation 2.147 (1.210–3.808) 0.009 2.735 (1.494–5.005) 0.001 2.225 (1.253–3.952) 0.006 2.922 (1.597–5.347) <0.001

Well & moderate
Poor

DEPDC1B expression 4.706 (2.319–9.547) <0.001 3.564 (1.737–7.311) <0.001 4.583 (2.261–9.291) <0.001 3.609 (1.754–7.425) <0.001

Low
High

Abbreviations: HR, hazard ratio; 95% CI, 95% confidence interval; OS, overall survival; PFI, progression free interval; DEPDC1B, DEP domain-containing 1 B.
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tumor activity through distinct mechanisms.41,42 Our findings revealed that DEPDC1B expression in LUAD was negatively 
associated with infiltration of mast cells and eosinophils. However, infiltration of eosinophils and mast cells has been 
correlated with a more favorable prognosis in several malignancies.43–45 These results suggest that DEPDC1B might 
influence immune infiltration to alter the prognosis of patients with LUAD.

Our study has several limitations. First, the study included only one dataset and 160 clinical samples. Thus, the 
sample size was relatively small, and studies of larger samples are needed to verify the results. Second, although the 
relationship between DEPDC1B expression and immune cell infiltration was examined using bioinformatics, the specific 
mechanism requires experimental verification.

Conclusion
Our results showed that the DEPDC1B expression was significantly higher in tumor tissues than in normal tissues in 
both LUAD and LUSC. We examined the prognostic value of DEPDC1B in LUAD and LUSC, and the results 
suggest that high DEPDC1B expression predicts poor prognosis in patients with LUAD but not in patients with 
LUSC. DEPDC1B has potential as a biomarker for predicting the occurrence, progression, and prognosis of LUAD. 
However, additional experiments are needed to clarify the biological function of DEPDC1B and the underlying 
mechanism.

Figure 5 Differentially expressed genes between patients with high and low DEPDC1B-expressing LUAD. (A) Volcano plot of differentially expressed genes according 
DEPDC1B expression status. (B) Heat map showing 10 upregulated and downregulated genes selected based on DEPDC1B expression status. (Pearson). GO enrichment 
analysis of DEPDC1B expression-related genes. (C) Enriched GO biological process terms. (D) Enriched GO cellular component terms. (E) Enriched GO molecular 
function terms. *P < 0.05; **P < 0.01; ***P < 0.001. 
Abbreviations: DEPDC1B, DEP domain-containing 1 B; LUAD, lung adenocarcinoma; GO, Gene Ontology.
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Data Sharing Statement
The data of this manuscript can be downloaded from The Cancer Genome Atlas database (https://portal.gdc.cancer.gov/). 
The original contributions presented in the study are included in the article and supplements. Further inquiries can be 
directed to the corresponding authors.

Figure 7 Correlations between immune cell infiltration and DEPDC1B expression levels in LUAD. (A) Relationship between DEPDC1B expression and infiltration of 24 
immune cell types. Relationship between DEPDC1B expression and infiltration of (B) mast cells, (C) eosinophils, (D) iDCs, (E) TFHs, (F) Th2 cells, and (G) Tgd cells. 
Abbreviations: DEPDC1B, DEP domain-containing 1 B; LUAD, lung adenocarcinoma; iDCs, immature dendritic cells; TFHs, follicular helper T cells; Th2, type-2 T helper; 
Tgd, gamma delta T.

Figure 6 Enrichment plot from gene set enrichment analysis (GSEA). (A) Retinoblastoma gene in cancer, (B) cell cycle checkpoints, (C) PLK1 pathway, (D) mitotic spindle 
checkpoint, (E) deposition of new CENP-A-containing nucleosomes at the centromere, (F) meiotic recombination, (G) DNA replication, and (H) resolution of sister 
chromatid cohesion. 
Abbreviation: PLK1, Polo-like kinase 1.
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