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Abstract

Objective: To investigate the expression of G-protein signaling modulator 1 (GPSM1) in lung
adenocarcinoma tissues and cells, and its impact on the invasion and migration of lung adenocarcinoma
cells, along with potential mechanisms. Methods: By analyzing the TCGA database through bioinfor-
matics methods, we aimed to explore the differential expression of GPSM1 in lung adenocarcinoma
tissues compared to normal lung tissues. Subsequently, we utilized Western Blot and qPCR tech-

niques to measure the expression levels of GPSM1 in human normal bronchial epithelial cells (BE-
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AS-2B) and human lung adenocarcinoma cells (A549, H1299, and H460). Among these, H1299 and
H460 cells with lower GPSM1 expression levels were selected for further experiments. Following
this, we constructed a GPSM1 overexpression plasmid for transfection into lung adenocarcinoma cells
and examined the impact of overexpressing or silencing GPSM 1 on the invasive and migratory capabil-
ities of lung adenocarcinoma cells using Transwell and wound healing assays, respectively. Addition-
ally, we conducted an online analysis of co-expressed genes of GPSM1 in lung adenocarcinoma and
performed enrichment analysis using the LinkedOmics tool. Furthermore, through measuring the
mRNA expression levels of key glycolysis enzymes and analyzing cellular energy metabolism, we elu-
cidated the effect of GPSM1 on glycolysis in lung adenocarcinoma cells. Finally, we investigated the
influence of the GPSM1/HIF-1a axis on the invasive and migratory abilities of lung adenocarcinoma
cells by using an activator of HIF-1a. Results: The gene GPSM1 exhibits low expression in both lung
adenocarcinoma tissues and cells (both P<C0. 01). Upon overexpression of GPSM1, the invasive and
migratory abilities of lung adenocarcinoma cells significantly decrease. GPSM1 overexpression in lung
adenocarcinoma is involved in multiple biological processes. Following GPSM1 overexpression, the
glycolytic capacity of lung adenocarcinoma cells decreases, with glycolysis itself not affecting the ex-
pression levels of GPSM1. Overexpression of GPSM1 correlates with the downregulation of HIF-1«
expression in lung adenocarcinoma cells. Additionally, upon activation of HIF-1a, the migratory and
invasive capabilities of lung adenocarcinoma cells are restored. Conclusion: The expression of
GPSM1 1s downregulated in both lung adenocarcinoma tissues and cells. This downregulation may
promote invasion and migration of lung adenocarcinoma cells through activating the HIF-1a/glycolysis
pathway.
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