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ABSTRACT Objective: To explore the relationship between phosphoserine aminotransferase 1 (PSAT1), a key enzyme of serine
biosynthesis pathway (SSP), and the adhesion of lung adenocarcinoma cells, and to clarify the potential mechanism. Methods: Knocking
down PSATI1 by siRNA to observe the morphology and adhesion changes of lung adenocarcinoma cells. Meanwhile, overexpressing
PSAT1 to observe the effect of PSAT1 on the adhesion of lung adenocarcinoma cells. Immunoprecipitation-proteomic analysis was used
to explore the protein that directly interacts with PSAT1, the differential proteins were screened and verified in overexpressed cells to
investigate the mechanism. And the relationship between interaction proteins and patient prognosis was analyzed by clinical public
database. Results: Morphological changes of lung adenocarcinoma cells was induced by knocking down PSAT1. Knockdown of PSAT1
inhibited adhesion of PC9 and HCC827 cells. Overexpression of PSAT1 enhanced the adhesion of PC9 and HCC827 cells. About 2560
proteins that may bind to PSAT1 were detected by proteomic analysis. It was further verified by co-immunoprecipitation-Western blotting
the overexpression of PSAT1 promoted a significant increase in the binding of mesothelin (MSLN) in lung adenocarcinoma cells. High
expression of PSAT1 and MSLN was correlated negatively with the prognosis of patients with lung adenocarcinoma according to the
clinical data. Conclusions: The new mechanism was first reported that PSAT1 might affect the adhesion of lung adenocarcinoma cells by
binding to MSLN and other proteins. Targeting the interacting proteins of PSAT1, a potential anti-tumor target, could provide new
insights for the design of small molecular inhibitors and individualized therapy for patients.
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Fig.1 Morphological changes of lung adenocarcinoma cells induced by PSAT1 knockdown

Note: A. Knockdown efficiency of PSAT1 measured by western blotting; B. Morphological changes of HCC827 cells;

scale bar=250 pwm; Ku86 as loading control; siNC as negative control.
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Fig.2 Knockdown of PSAT! inhibits adhesion of lung adenocarcinoma cells
Note: A. The adhesion inhibition of HCC827 cells after 20 nM siPSAT1s transfection for 48 h; B. Knockdown efficiency of PSAT1 measured by western
blotting; C. The adhesion inhibition of PC9 cells after 20 nM siPSAT s transfection for 48 h;

scale bar = 100 wm; siNC as negative control; Ku86 as loading control.
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Fig.3 Overexpression of PSAT1 promotes adhesion of lung adenocarcinoma cells
Note: A. Overexpression efficiency of PSAT1 measured by western blotting; B. Effect of overexpression of PSAT1 on adhesion of PC9 cells;
C. Effect of overexpression of PSAT1 on adhesion of HCC827 cells; scale bar = 100 um; HE=HCC827-EV, HP=HCC827-PSAT1, PE=PC9-EV,
PP=PC9-PSAT1, EV=Empty Vehicle; Ku86 as loading control.
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Fig.4 PSATI binds to MSLN in lung adenocarcinoma cells
Note: A. Silver staining of proteins binding to PSAT1; B. List of candidate proteins screened; C. Identification of PSAT1-binding proteins by colP-western
blotting; PE=PC9-EV, PP=PC9-PSAT1, FC=fold change, TL=total lysate; IgG as negative control; Ku86 as loading control; Heavy chain suggested the

same volume of antibody was added.
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Fig.5 High level of PSAT1 and MSLN is associated with unfavorable prognosis in lung adenocarcinoma patients

Note: A. Lung adenocarcinoma; B. Lung squamous cell carcinoma; Data was downloaded from Kaplan-Meier plotter.
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