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Glutathione S-Transferase Omega 1 Regulates Vimentin Expression

Based on Active Site and Promote Malignancy of Lung Adenocarcinoma*
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ABSTRACT Objective: To investigate the relationship between key activity site Cys32 of Glutathione S-Transferase Omega 1
(GSTO1) and malignant progression of lung adenocarcinoma, and to clarify the potential mechanism. Methods: Wild-type (GSTO1"")
and inactivation mutant GSTO1 (GSTO1%*) were overexpressed in lung adenocarcinoma PC9 cells by lentivirus packaging and infection
system. Western blot assay was used to verify whether the model was constructed successfully. Cell morphology was investigated by
inverted phase-contrast microscopy. CCK8 assay and clonogenic assay were performed to detect cell proliferation. Clinical data mining
was used to explore the cancer-promoting protein regulated by GSTO1, and western blot assay was performed to verify protein levels in
GSTO1™ and GSTO1“* overexpressed lung adenocarcinoma cell lines. Correlation between expression levels and clinical stage,
differentiation, metastasis, and survival of lung adenocarcinoma patients using clinical databases. Results: Morphological changes of lung
adenocarcinoma cells was induced by GSTO1" instead of GSTO1%* overexpression. Comparing with GSTO1%* overexpression and
empty vehicle group, GSTO1Y" overexpression promoted the proliferation of PC9 cells. Clinical data suggested that there was a positive
correlation between the expression of GSTO1 and vimentin (VIM), and western blot assay showed that the overexpression of GSTO1Y"
upregulated protein level of vimentin, while GSTO1%* overexpression not. Clinical data mining showed that lung adenocarcinoma
patients with high co-expression of GSTO1 and vimentin were associated with a greater degree of tumor malignancy and a higher
proportion of metastasis, as well as shorter disease-free survival and overall survival. Conclusion: The GSTO! regulates expression of
vimentin based on its enzyme-active site and promote the malignancy of lung adenocarcinoma, which indicates that GSTO1 was a
potential metabolic vulnerability in lung adenocarcinoma.
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Fig.1 Construction of GSTO1%"and GSTO1%* overexpression cells
Note: A. Plasmid vector map; B. Amino acid substitution at mutation site;
C. Western blot analysis of GSTO1Y" and GSTO1%* stably overexpressed
in PC9 cells; EV = PC9-EV, GV=PC9-GSTO1"',

G® =PC9-GSTO14*; Ku86 was loading control.
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Fig.2 GSTOL relies on its active site to induce morphological changes and
promote proliferation in lung adenocarcinoma cells
Note: A. Morphological changes of cells; B. Proliferation ability of cells
detected by CCK8 assay. Data are presented as mean+SD, *P<0.05;
**P<0.01; C. Clonogenic assay results;

EV =PC9-EV, G" =PC9-GSTO1", G=* = PC9-GSTO1<*,
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Fig.3 GSTOL relies on its active site to upregulate level of Vimentin
Note: A. Correlation analysis between GSTO1 and VIM levels based on a
LUAD cohort composed of 51 individuals (GSE140343), n=51;
B. Protein level of Vimentin in GSTO1Y" and GSTO1%* stably
overexpression cells detected by western blot assay. 3-Actin was loaing

control; EV =PC9-EV, GV = PC9-GSTO1", G4 = PC9-GSTO1*,
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Fig.5 Concurrent high levels of GSTOI and Vimentin is negatively
correlated with survival time of lung adenocarcinoma patients
Note: A. Correlation of combined GSTO/ and VIM expression with
disease-free survival of LUAD patients, was performed by Kaplan-Meier
survival analysis; B. Correlation of combined GSTOI and VIM expression
with overall survival of LUAD patientswas performed by Kaplan-Meier
survival analysis; Significance of Kaplan-Meier survival analyses was

performed by Log-rank test.
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Fig.4 Concurrent high levels of GSTO1 and Vimentin is positively
correlated with cancer progression and tumor metastasis of human lung
adenocarcinoma
Note: A. Cancer stage grouping based on GSTOI and VIM levels;
B. Degree of differentiation grouping based on GSTOI and VIM levels;
C. Metastasis grouping based on GSTO! and VIM levels.
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