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Purpose: To investigate the role of LAMC1 in gastric cancer (GC), if it is of great importance to identify tumour driver genes with
prognostic value.
Patients and Methods: GC-related gene expression profile data were downloaded from TCGA. R-limma package and univariate
Cox regression were used to identify the differentially expressed genes (DEGs) and survival-genes, respectively. Then, the
ClusterProfiler package was used to analyse the Gene Ontology and pathway enrichment of DEGs. Cytoscape was used to build a
protein interaction network (PPI) and identify key genes. The GEPIA2 and TIMER databases were used to validate the differential
expression of LAMC1. The relationship between LAMC1 and the prognosis of GC was analysed by the KM. GSEA and GSVAwere
used to analyse the major activated and mutated pathways, respectively. Real-time fluorescence quantitative PCR (RT-qPCR) was used
to reidentify the expression of LAMC1 in GES-1 and 5 GC cell lines. Finally, we explored the relationship between LAMC1 and
FGFR1.
Results: A total of 266 DEGs were be selected, which were mainly enriched in extracellular structure organization. LAMC1 was
identified as one of the hub genes. The expression of LAMC1 was significantly higher in GC tissue than in paracancerous tissues, and
the prognosis of the GC patient with high expression of LAMC1 was relatively poor. Univariate and multivariate Cox analysis
indicated that LAMC1 could be used as an independent prognostic indicator. The results of GSEA and GSVA showed that LAMC1
was mainly enriched in pathways such as MYOGENESIS and UV_RESPONSE_DN. The RT-qPCR results showed that the expression
level in AGS cells was significantly higher than that in gastric epithelial cells. LAMC1 may play a role in the development of gastric
cancer by influencing FGFR1.
Conclusion: LAMC1 may mediate the occurrence and development of GC and has potential as a biomarker for the prognosis and
treatment of GC.
Keywords: GC, LAMC1, bioinformatics, prognosis, novel target

Introduction
Gastric cancer (GC) has become a major health problem, especially in East Asian countries, and China has the highest
GC morbidity and mortality in the world.1 With improvements in examination and treatment availability, the overall
survival rate has been improved over time, but the prognosis is still poor.2 Therefore, a deeper understanding of the
prospective molecular mechanisms of GC is of great importance for developing novel treatment strategies for GC.

To date, many modern technologies have been developed to provide new methods to uncover new strategies and
biomarkers for cancer diagnosis, treatment and prognosis.3 A variety of bioinformatics methods are used to analyse and
explain biological information. For example, bioinformatics analysis can identify meaningful molecular interactions and
assess the associated signal transduction pathways when it is used in combination with microarray technology.4

International Journal of General Medicine 2022:15 3183–3198 3183
© 2022 Xi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of General Medicine Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 24 December 2021
Accepted: 7 March 2022
Published: 19 March 2022

http://orcid.org/0000-0002-6442-6516
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
http://www.dovepress.com/permissions.php
https://www.dovepress.com


In this study, high-throughput data were downloaded from an online database, and then R language was used
to build a database for annotation. STRING and Cytoscape software were used to analyse the data by bioinfor-
matics methods. Publicly available statistical data were used to perform survival analysis to identify biomarkers
associated with malignant progression of GC. Finally, RT-qPCR was used to verify gene expression levels in
related cells.

Based on the results of this bioinformatics analysis, this research identified laminin subunit γ1 (LAMC1) as an
invasion-related gene. Laminin is a heterotrimeric extracellular matrix protein composed of α, β and γ chains that
regulates cellular signal transduction by interacting with cell membrane receptors.5 The effect of the expression levels of
specific laminin isotypes on cancer progression has been studied in detail. For example, the LAMC2 gene encoding the
laminin subunit γ2 chain is a prognostic marker for various types of cancer.6 In this research, we focused on the LAMC1
gene, which has recently been reported to be associated with the occurrence and development of tubal cancer.7 Moreover,
LAMC1 overexpression is associated with poor prognosis in hepatocellular carcinoma and meningioma,8,9 but its role in
GC remains to be clarified.

Materials and Methods
Data Download and Preprocessing
The Cancer Genome Atlas (TCGA, https://cancergenome.nih.gov/) provides publicly available cancer genome
data sets. The TCGA database contains data on 408 STAD tissue samples and 36 normal stomach tissues. The
raw TCGA data were normalized, and the limma software package was used to identify differentially expressed
genes (DEGs). Univariate Cox regression analysis was performed to identify prognostic genes, and genes were
considered significant with a cut-off of P < 0.05. The Search Tool for the Retrieval of Interacting Genes
(STRING) (http://string-db.org; Version: 11.0) is an online tool used to predict the protein-protein interaction
(PPI) network. Analysing the functional interactions between proteins can help us understand the mechanism of
disease occurrence or development. Cytoscape is used to visualize complex networks, and it can be integrated
with data on any type of attribute. The cytoHubba plug-in was used by Cytoscape software to identify hub
nodes. First, the intersecting DEGs were imported into STRING for analysis, and the visual PPI network was
constructed with Cytoscape. Then, the cytoHubba plug-in was used to identify the hub gene. Gene Ontology
(GO) is a common method used for annotating genes and their products. Large-scale gene annotation often uses
this analytical method, which includes three parts: molecular function (MF), biological process (BP) and cellular
component (CC). The Kyoto Encyclopedia of Genes and Genomes (KEGG) is a bioinformatics resource that
links the genome to biological functions and the environment. GO analysis and KEGG pathway analysis was
performed for the intersecting genes.

Verification of Differential Expression of LAMC1 in GC
With the GEPIA2 (http://gepia2.cancer-pku.cn/) and TIMER (https://cistrome.shinyapps.io/timer/) databases, we verified
the differential expression of LAMC1 between GC samples and adjacent samples. The GEPIA2 platform includes RNA
sequencing data of 9736 tumour tissues and 8587 normal tissues from TCGA and GTEx, and its main functions are gene
expression analysis, gene correlation analysis, survival analysis, similar gene prediction, dimension reduction analysis,
etc.10 The mRNA expression level of LAMC1 in GC and other major cancers was assessed by the GEPIA2 and TIMER
databases.

Analysis of the Association Between Prognosis and LAMC1
The Kaplan-Meier Plotter (http://kmplot.com/analysis/) platform can assess the impact of more than 50,000 genes
(mRNA, miRNA, protein) on survival rates for 21 cancer types (mainly gastric (n=6234), ovarian (n=2190), lung
(n=3452), and gastric (n=1440) cancers). GEPIA2 is a newly developed interactive web server used to analyse RNA
sequencing expression data. We explored the correlation between LAMC1 and the prognosis of patients with GC using
Kaplan-Meier Plotter and GEPIA2.
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Verification of LAMC1 Expression Levels in Cells and Tissues
The Human Protein Atlas is an open-access database that maps all of the proteins in human organs, tissues and cells by
integrating data from various omics techniques. The mRNA expression level of LAMC1 in organs, tissues and major cancers
was assessed by using the Human Protein Atlas and TIMER databases. The Broad Institute Cancer Cell Line Encyclopedia
(CCLE) database is a tumour genomics research project that has collected and collated histological data from more than 1000
tumour cell lines.11 We used these three databases to preliminarily verify the expression level of LAMC1 at different levels.

Analysis of the Correlation Between LAMC1 and Immune Cell Infiltration
Immune cell infiltration is closely related to the prognosis of patients with GC. With the increase in targeted therapy
availability and the progress in research on the molecular mechanism underlying the occurrence and development of GC,
molecular targeted therapy options for GC are gradually emerging. Immune checkpoint proteins play an important role in
the immune response and interact with immune cells in many ways. To further explore the potential therapeutic targets of
prognostic genes, we investigated the correlation between LAMC1 and immunity in the TIMER database.

Univariate and Multivariate Cox Regression Analysis of LAMC1
Univariate and multivariate Cox regression analyses were used to analyse survival. Multivariate Cox analysis was used to
compare the effects of LAMC1 expression and other clinical characteristics on survival. Taking the optimal interception
value as the standard, the data were divided into high and low LAMC1 expression groups. The threshold for statistical
significance in the two-tailed test was set at 0.05.

LAMC1 Mutation and Gene Set Enrichment Analysis (GSEA)
We visually analysed the top 15 mutated genes in GC and LAMC1 through the maftools package of R language. To
explore the important enriched pathways between the high-risk patients and low-risk patients, we conducted GSEA. “h.
all.v.7.1.symbols. gmt” was used as the reference gene set, GSEA software GSEA 4.0.3 was used, and genome
replacement was carried out 1000 times to obtain the standardized enrichment score of each analysis. To find the
relevant pathways of LAMC1, Gene Set Variation Analysis (GSVA) was applied according to the gene sets from KEGG
database. A nominal p < 0.05 and a false discovery rate < 0.05 were considered significant.

Analysis of the Correlation Between LAMC1 and FGFR1
We explored the genes with the most similar expression pattern to that of LAMC1 using GEPIA2 “Similar Genes” and
found that the expression pattern of LAMC1 correlated the most with that oFGFR1. Then, we downloaded the original
expression matrix from TCGA and GTEx and visualized the similarity between LAMC1 and FGFR1 using R language.12

Cell Culture
The normal human cell line GES-1 and human GC cell lines HGC-27, AGS, MKN45, NCI-N87 and KATO III were
purchased from the Cell Resource Center, PMUC (Beijing China). All cells were maintained in Dulbecco’s modified
Eagle’s medium (RPMI-1640; Gibco, USA) supplemented with 10% foetal bovine serum (FBS; Gibco) and 1% penicillin
and streptomycin (Gibco). The cells were cultured in a 5% CO2-humidified atmosphere at 37°C.

RNA Extraction, Reverse-Transcription RNA, and Quantitative Real-Time Polymerase
Chain Reaction
Total RNAwas extracted from cell lines by using TRIzol reagent (Invitrogen), reverse transcription was performed by using the
PrimeScript RT reagent Kit (Takara, Japan), and cDNAwas synthesized according to the manufacturer’s instructions. The qPCR
assay was performed using a LightCycler 480 system (Roche, Switzerland) and SYBR Green (Takara). The following primers
were used to target LAMC1: (F), GTAAATGGCAAAGCTCTCCG and (R), CAGTACCCCAGCTCCATCAA. The following
primers were used to target GAPDH: (F), GGAGCGAGATCCCTCCAAAAT and (R), GGCTGTTGTCATACTTCTCATGG.
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Statistical Analysis
The statistical software SPSS 20.0 was used for data analysis. DEGs between GC tissues and normal breast tissues
were identified using the limma package in R. Fold-change (FC) values were calculated and the DEGs were further
selected based on the following cutoff criteria: P<0.05 and log |FC|>1. These DEGs were grouped and analyzed
using the Gene Ontology (GO) enrichment analysis with the GOseq R package, in which gene length bias was
corrected. GO terms with corrected P<0.05 were considered significantly enriched. Subsequently, these DEGs were
grouped into gene pathways using the pathway enrichment analysis with the Kyoto Encyclopedia of Genes and
Genomes database, the statistical enriched DEGs in KEGG pathways were considered significant with corrected
P<0.05. Student’s t-test and analysis of variance were used to compare different groups. P< 0.05 was considered
statistically significant.

Results
The original expression data from the TCGA dataset were preprocessed using functions built into the limma
package, and the mean gene expression level of each sample was very similar. In total, 4656 DEGs were screened
out from the TCGA dataset, and 4335 were screened out as prognosis-related genes. Additionally, 266 prognostic
DEGs were identified in both datasets (Table 1). The results are shown in a Venn diagram (Figure 1A). A total of
266 DEGs were analysed by the STRING tool, and the protein interaction relationship data were imported into
Cytoscape to construct a PPI network (Figure 1B). To detect important clustered modules in the PPI network, we
used the cytoHubba plug-in to identify the hub genes. The MCC algorithm was used to identify FN1, FBN1,
COL3A1, COL1A2, COL1A1, SP ARC, COL5A1, BGN, COL5A2, LUM, THBS2, VCAN, COL4A1, LOX,
COL11A1, FSTL1, LAMC1, FGG, F5 and CDH2 as hub genes (Figure 1C, Table 1). We carried out functional
enrichment analysis to further study the DEGs. The results of GO analysis showed that the DEGs were mainly
concentrated in extracellular structure organization, extracellular matrix organization, cell substrate adhesion,
collagen-containing extracellular matrix, endoplasmic reticulum lumen, and extracellular matrix structural

Table 1 Top 20 in Network and Number of Related Articles

Rank Name Score Number of Related Articles

1 FN1 2.75E+09 5

2 FBN1 2.71E+09 1

3 COL3A1 2.27E+09 0
4 COL1A2 2.27E+09 5

5 COL1A1 2.27E+09 2

6 SPARC 2.27E+09 12
7 COL5A1 2.22E+09 0

8 BGN 2.21E+09 1

9 COL5A2 2.17E+09 0
10 LUM 2.08E+09 1

11 THBS2 2.00E+09 6

12 VCAN 1.52E+09 2
13 COL4A1 1.23E+09 2

14 LOX 1.17E+09 10

15 COL11A1 9.98E+08 1
16 FSTL1 6.10E+08 1

17 LAMC1 5.01E+08 1

18 FGG 4.79E+08 1
19 F5 4.79E+08 3

20 CDH2 4.79E+08 6
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constitution (Figure 2A). KEGG pathway enrichment analysis showed that the DEGs were mainly enriched in the
PI3K/Akt signalling pathway, human papillomavirus infection, AGE-RAGE signalling pathway in diabetic compli-
cations, amoebiasis, protein digestion and absorption (Figure 2B).

The results of the LAMC1 expression analysis in various cancers showed that LAMC1 expression was increased in
many cancers, such as GBM, LGG, STAD and PAAD, compared with the controls. However, the expression of LAMC1
was decreased in BLCA, BRCA, CESC and a few other cancers. The results from the GEPIA2 (Figure 3A) and TIMER
(Figure 3C) databases showed that LAMC1 was increased in GC compared with the normal control tissue (Figure 3B).

According to the results of the correlation analysis in GEPIA2 or the Kaplan-Meier database, LAMC1 expression is
closely related to the prognosis of patients with GC, suggesting that it may be a potential prognostic marker in the GC.
The results showed high LAMC1 expression in the groups with poor prognosis (Figure 4A and B), and the survival

Figure 1 Venn diagram of the screened datasets and PPI network diagram. (A) The intersection of DEGs and survival genes. (B) Protein-protein interaction networks of
266 DEGs.Blue circular nodes represent proteins that interact with the proteins encoded by DEGs. (C)The top 20 hub genes in PPIN were identified by the Cytoscape
(v3.6.1) plugin cytoHubba based on their connectivity degree. The 20 identified hub genes are displayed from red (high degree value) to yellow (low degree value).
Abbreviation: PPIN, protein-protein interaction network.
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analysis results and survival map show that the expression of LAMC1 in the tumour to the prognosis of patients with
LGG, UVM BLCA, CESC, KIRP, LGG, and UVM (Figure 4C).

The results of the validation analysis of LAMC1 expression in human tissues showed that LAMC1 mRNAwas highly
expressed in normal kidney tissues, soft tissues, female-specific tissues and stomach tissues, and the pattern of LAMC1
protein expression in normal human tissues was basically consistent with that of LAMC1 mRNA expression (Figure 5).

Figure 2 GO annotation and KEGG pathway enrichment analysis of DEGs. (A) The top 10 enriched GO, BP, CC and MF terms. (B) The top 15 KEGG pathways.
Abbreviations: GO, Gene Ontology; KEGG, Kyoto Encyclopedia of Genes and Genomes; DEGs, differentially expressed genes; BP, biological process; CC, cellular
component; MF, molecular function.

https://doi.org/10.2147/IJGM.S353289

DovePress

International Journal of General Medicine 2022:153188

Xi et al Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Verification experiments in cell lines showed that LAMC1 was highly expressed in gastric cancer cell lines (Figure 6A
and B).

The results of univariate Cox analysis showed that age, stage 4 and LAMC1 can be used as independent
prognostic factors for patients with gastric cancer (Table 2). Subsequent multivariate Cox regression analysis
showed that age, stage 3, stage 4 and LAMC1 had an impact on the survival rate of patients with gastric cancer
(Table 3).

Figure 3 Differential expression of LAMC1 in various cancers. (A) The expression of LAMC1 in all cancers in the GEPIA2 database. Red indicates high expression in the
indicated cancer, green indicates low expression in the indicated cancer, and black indicates no difference in expression. (B) The expression of LAMC1 in STAD according to
GEPIA2. (C) The expression of LAMC1 in all cancers in the TIMER database (*P<0.05, **P<0.01, ***P<0.001).
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The correlation analysis results of LAMC1 with tumour purity and immune cells showed that LAMC1
expression was significantly negatively correlated with tumour purity and CD8+ T cells (cor=−0.007, p=8.89e-
01) and was significantly positively correlated with the levels of infiltrating CD4+ T cells, macrophages,
neutrophils, and dendritic cells in STAD. The expression of LAMC1 was most correlated with macrophages
(cor=0.463, p=4.43e-21) (Figure 7A). Similarly, the correlation analysis of LAMC1 gene copy number and
immune cell infiltration showed that LAMC1 gene copy number was closely related to CD4+ T cells.In CD4+
T Cell, compared to Diploid/Normal, Arm-level Deletion, Arm-level Gain and High Amplification are all
statistically different, so we describe it as the most relevant to CD4+ T Cell (Figure 7B). As shown in
Figure 8A, we assessed the expression of LAMC1 in the two subtypes of CD4+ T cells and macrophages. The
results show that in STAD, CD4+ memory resting _CIBERSORT-ABS T cells were most highly correlated with
LAMC1 expression, and CD4+ Th1_XCELL T cells were the least correlated. The results of the macrophage
analysis show that LAMC1 was most highly correlated with Macrophage_TIMER and least correlated with
Macrophage_CIBERSORT-ABS (Figure 8B).

To investigate the difference between LAMC1 and top 15 mutated genes in GC, mutation analysis was conducted. As
shown in Figure 9, LAMC1 had few mutations in TTN mutations in gastric cancer account for 53%, while LAMC1
mutations are only 4% (Figure 9). The results of single gene GSEA of LAMC1 showed that the group with high LAMC1
expression was mainly enriched in myogenesis, apical junction, haem metabolism and other pathways (Figure 10A). The
GSVA results showed that genes downregulated in response to UV signalling and those involved in hedgehog signalling,
TGFβ signalling, haem metabolism and apoptosis were enriched, which were consistent with the results of GSEA
(Figure 10B).

The RT-qPCR results (Figure 11) showed that the AGS cell line showed higher LAMC1 expression than normal
epithelial cells, that the KATOIII cell line showed lower expression than normal epithelial cells, and that the MKN45 cell
line showed the same expression level as normal epithelial cells (* p < 0.05, **** p < 0.0001).

The results of the correlation analysis between LAMC1 and FGFR1 show that LAMC1 and FGFR1 have a strong
correlation in all major tumours and GC tissues alone, among which LAMC1 and FGFR1 are obviously positively

Figure 4 LAMC1 and its relationship with the prognosis of gastric cancer in different databases. (A) The relationship between the expression of LAMC1 and prognosis
according to GEPIA2. (B) Survival analysis in the GSE62254. (C) The correlation between LAMC1 and prognosis according to GEPIA2. Red represents the highest
correlation, and blue represents the lowest correlation.
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correlated in most cancers (r=0.38, p<0.01), while LAMC1 and FGFR1 are more obviously positive correlated in gastric
cancer tissues (Figure 12).

Discussion
The occurrence and development of GC is driven by a series of genomic changes. It is of great importance to
understand the molecular mechanisms associated with GC for its diagnosis and treatment. The development of
microarrays and high-throughput sequencing has been widely used to identify potential therapeutic and prognostic

Figure 5 Verification of LAMC1 expression in human tissues. Red indicates high expression in the indicated part of the body.
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targets for a variety of cancers.13,14 We also used these methods to identify therapeutic and prognostic targets
for GC.

Cell adhesion and the PI3K/Akt signalling pathway were identified as critical processes through the GO and
KEGG analysis of DEGs. Cell adhesion is a biological interaction, and many adhesion molecules are abnormally
expressed in GC and can be used as useful markers to predict tumour progression and prognosis.15 The PI3K/Akt
signalling pathway also plays an important role in tumour progression.16 We identified LAMC1 as one of the hub
genes through the analysis of DEGs with different software. We have not seen many reports on this gene in GC
thus far. All the results in the major databases showed that LAMC1 was more highly expressed in GC tissues

Figure 6 Verification of LAMC1 expression in cell lines. (A) The expression of LAMC1 in CCLE ranged from high to low in all tissues. (B) LAMC1 expression in cells.

Table 2 Univariate COX Regression Analysis

COEF HR 95% CI_l 95% CI_u P.value Significant

Age 0.006 1.022 1.021 1.043 0.000
Stage2 0.124 1.597 0.823 3.245 0.260

Stage3 0.872 2.616 1.399 4.891 0.002
Stage4 1.699 6.467 2.338 11.797 0.000
Purity −0.497 0.579 0.277 1.230 0.044
LAMC1 0.139 1.067 1.022 1.567 0.000

Note: Bold values indicate P < 0.05.
Abbreviations: COEF, coefficient; HR, hazard ratio; CI_l, Confidence interval_lower limit; CI_u, Confidence interval_upper limit.

Table 3 Multivariate COX Regression Analysis

COEF HR 95% CI_l 95% CI_u P.value Significant

Age 0.036 1.037 1.019 1.055 0.000
Stage2 0.474 1.606 0.816 3.161 0.170

Stage3 0.962 2.616 1.399 4.891 0.003
Stage4 1.712 5.541 2.669 11.505 0.000
Purity −0.538 0.584 0.289 1.181 0.134

LAMC1 0.219 1.245 1.043 1.487 0.016

Note: Bold values indicate P < 0.05.
Abbreviations: COEF, coefficient; HR, hazard ratio; CI_l, Confidence interval_lower limit; CI_u, Confidence interval_upper limit.
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than in paracancerous tissues, and LAMC1 was also highly expressed in GC cell lines. Survival analysis showed
that the survival rate of the high-expression group was significantly lower than that of the low-expression group.
In addition, the same is true for other cancers. The transcriptome data from 247 HCC patients analysed by
unbiased randomized forest analysis showed that high LAMC1 expression was associated with advanced tumour
stage and poor overall and disease-free survival.17

LAMC1 can increase the occurrence and development of endometrial cancer by enhancing the invasion and move-
ment ability of endometrial cancer cells, and the expression of LAMC1 increases gradually from atypical hyperplasia to
low-grade endometrial cancer to high-grade endometrial cancer.18 In glioblastoma multiforme (GBM), LAMC1 is also
considered to be a potential prognostic indicator.19 These findings suggest that LAMC1 may be used as a tumour marker,
as a target for GC therapy and as a prognostic indicator.

Immunotherapy has revolutionized cancer therapy by providing additional alternative treatments.20 Immunotherapy
activates an anti-tumour immune response to cancer cells by selectively recognizing and binding to immunosuppressive
proteins expressed on tumour cells, macrophages, and T cells.21 We found that laminin supports and influences the
migration and function of immune cells and can be used as a potential target for immune regulation.22–24 Therefore, our
study also examined the correlation between LAMC1 and immunity, and the expression of LAMC1 was closely related
to macrophages and CD4+ T cells. The relationship between laminin and macrophages was also indicated in 1985.
Laminin subtypes also stimulate T cell proliferation.25 Our research provides a reference for the development of
immunotherapy.

GSEA enabled us to understand the main enriched pathway in GC patients with high LAMC1 expression, and
the activation of the myogenesis pathway may be due to muscle loss induced by tumours.26 Apical junctions are
closely related to Helicobacter pylori, which is commonly found in patients with GC.27 The haem metabolism

Figure 7 LAMC1 expression and the correlation between immune in gastric cancer. (A) Correlation between the expression of LAMC1 and immune cell infiltration. (B)
Relationship between LAMC1 expression level and gene copy number in STAD. (*P<0.05, **P<0.01, ***P<0.001).
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pathway also enhances the tumorigenicity of NSCLC cells.28 Activation of the hedgehog signalling pathway is
strongly associated with the occurrence of cancer as evidenced by GSVA,29 and TGFβ signalling is a key factor
in the regulation of cancer cell behaviour.30 Activation and enrichment of these pathways provide additional
information for us to study the role of LAMC1 in GC. Although the biological significance of LAMC1 in
tumours has been elucidated, the regulatory mechanism of abnormal LAMC1 expression and its functional
mechanism remain to be studied. Activation of fibroblast growth factor receptor 1 (FGFR1) is associated with
a large number of human cancers,31–33 and FGFR1 promotes the proliferation, survival, and migration of GC
cells.34 We investigated the correlation between LAMC1 and FGFR1 in GC and found a high positive correlation
between them. Because multiple genes can affect the tumour through FGFR1 signalling, we hypothesized that
LAMC1 might also influence the occurrence and development of GC through its influence on FGFR1.35,36

Additionally, FGFR inhibitors have multiple mechanisms to overcome drug resistance, so FGFR-targeted therapy
is an effective strategy for the treatment of refractory cancer.37 We identified LAMC1 as a potential therapeutic
target for GC because of its high correlation with FGFR1, and a combination of FGFR1 inhibitors is a promising
approach for GC treatment.38

Figure 8 Relationship between LAMC1 and CD4+ T cell subtypes and macrophage subtypes in STAD. Correlation between LAMC1 and (A) CD4+ T cell subtypes and (B)
macrophage subtypes. Red indicates high correlation, and purple indicates low correlation.
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Although we have performed much research on the role of LAMC1 in GC, we should acknowledge the limitations of
our research. First, we need to experimentally validate the results. Second, this study was completely based on a public
database. We only selected real-time polymerase chain reaction to verify LAMC1 expression in normal gastric epithelial
cells and in different gastric cancer cells, so we need to further verify LAMC1 expression through Western blot analysis
and other experiments. Finally, we only hypothesized that LAMC1 might influence the occurrence and development of
GC by affecting FGFR1, but we did not further verify our conjecture.

Conclusion
In summary, our results indicate that LAMC1 is a gene with significant diagnostic and therapeutic potential
in GC.

Figure 9 Mutation analysis of LAMC1.

Figure 10 GSEA and GSVA of LAMC1. (A) The ordinate from left to right is high to low LAMC1 expression. (B) GSVA showed that the most obvious mutation was
UV_RESPONSE_DN.
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Figure 12 Correlation between LAMC1 and FGFR. (A) The Pearson correlation of all tumours in TCGA. (B) Correlation analysis between LAMC1 and FGFR1 in all
tumours in TCGA. (C) Correlation analysis between LAMC1 and FGFR1 in STAD in TCGA.
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Figure 11 LAMC1 expression in normal gastric epithelial cell and 5 gastric cancer cell lines. (*P<0.05, ****P<0.0001).
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