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[ Abstract] Objective To investigate the expression level of macrophage-capping protein (CAPG) in
esophageal squamous cell carcinoma (ESCC) and its effect on migration, proliferation and invasion of ESCC cells
in vitro as well as the related mechanisms. Methods Comprehensive analysis for single cell transcriptome data
of ESCC from Gene Expression Omnibus (GEO) datasets was performed in order to reveal the tumor heterogeneity.
After raw data from GSE188900 was integrated and standardized, Principal Component Analysis (PCA) was used
for dimensionality reduction and clustering of the standardized data. Then, the Single R algorithm was used for cell
annotation, and the inferCNV R package was used to identify tumor cells. Esophageal epithelial cells were finally
identified as tumor cells and Gene Set Variation Analysis (GSVA ) was performed on highly variable genes. Quantitative
real-time polymerase chain reaction (qRT-PCR) was used to verified the expression level of hub gene in esophageal

squamous cell carcinoma patient samples. Next, small interfering RNA (siRNA) targeting CAPG was transfected
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into human esophageal squamous cell carcinoma cell line EC1 in order to knock down the expression of CAPG in EC1
cells. In vitro functional assays was performed to verify the effect of CAPG on ECI1 cells, including proliferation,
migration, invasion and wound-healing assays. Finally, the effect of CAPG knockout on the expression of EMT
pathway-related genes in esophageal squamous cell carcinoma cells was verified by qRT-PCR. Results The single
cell sequencing data of esophageal squamous cell carcinoma showed that esophageal epithelial cells were the source of
tumor cells and EMT pathway-related genes were significantly enriched in esophageal epithelial cells. We intersected
epithelial cells-related genes with EMT pathway-related genes to obtain the hub gene: CAPG. The expression of CAPG
was significantly higher in esophageal squamous cell carcinoma tissues compared to normal tissues. In vitro functional
experiments demonstrated that the knockout of CAPG markedly impeded the proliferation, migration and invasion
abilities of esophageal squamous cell carcinoma cells. Furthermore, CAPG knockout influenced the expression of
several genes associated with EMT pathway. Finally, CAPG acts as a member of EMT pathway-related genes and
promotes clonal proliferation and metastasis of ESCC cells. Conclusions In esophageal squamous cell carcinoma

tissue, CAPG is significantly up-regulated and promotes the proliferation, migration, and invasion abilities of ESCC

e Q0 .

cells. Additionally, knockout of CAPG affects the expression of several genes related to EMT pathway.
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