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Methionine starvation induces apoptosis of gastric cancer cells by inhibiting programmed death ligand-1

ZHOU Li-qiang, LI Shi-hao, WU You, ZHOU Qi, YUAN Yi-wu, XIN Lin
Department of Gastrointestinal Surgery, the Second Affiliated Hospital of Nanchang University, Nanchang 330006, Jiangxi, China

[Abstract] Objective To explore the molecular mechanism of methionine starvation induced apoptosis in gastric
cancer cells. Methods The expression of programmed death ligand-1 (PD-L1) in gastric cancer tissues was analyzed by the
cancer genome atlas (TCGA) database. The gastric cancer AGS cells and the gastric cancer cells treated with siRNA that inhibit
the expression of PD-L1 (siPD-L1) were cultured with ordinary medium and methionine-starved medium. According to the
treatment method, they were divided into control group, methionine starvation treatment group, siPD-L1 treatment group, and
methionine starvation combined siPD-L1 treatment group. The cell viability of gastric cancer was detected by cell counting kit 8,
the apoptosis of gastric cancer cells was detected by acridine orange/ethidium bromide double staining, and the apoptosis rate
of gastric cancer cells was detected by flow cytometry. The expression levels of PD-L1, B-cell lymphoma-2 (Bcl-2), B-cell
lymphoma-2-related X protein (Bax) and Caspase 3 were detected by Western blotting analysis. Finally, the relationship between
PD-L1 and Bcl-2 anti-apoptotic protein family (Bcl-2 related protein A1 [BCL2A1 ], myeloid cell leakemia 1 [MCLI ], BCL2,
and Bcl-2 like 1 [BCL2L1 ]) was analyzed by starBase database. Results PD-LI was highly expressed in gastric cancer tissues
(P<<0.01), and the expression of PD-L1 was correlated with G grade of gastric cancer (P<<0.01). Methionine starvation and
siPD-L1 significantly decreased the survival rate of gastric cancer cells (P<<0.01), promoted apoptosis (£<<0.01), inhibited
the expression of PD-L1 and Bcl-2 (P<<0.05), and up-regulated the expression of proapoptotic proteins Bax and Caspase 3
(P<<0.01). The effect of methionine starvation combined with siPD-L1 was even stronger (£<<0.05). There was a positive
correlation between PD-L1 and Bcl-2 anti-apoptotic protein family (£<<0.01), indicating that PD-L! is a key anti-apoptotic gene.
Conclusion Methionine starvation can induce gastric cancer cell apoptosis by inhibiting the expression of PD-L1, down-

regulating the expression of anti-apoptotic protein Bcl-2 and up-regulating the expression of Bax and Caspase 3.
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Fig1 Expression of PD-L1 in gastric cancer tissues (A) and its relationship with G grade of gastric cancer (B) were

analyzed using TCGA database

TCGA: The Cancer Genome Atlas; PD-L1: Programmed death ligand-1; FPKM: Fragments per kilobase of transcript per million

fragments mapped
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Fig2 Methionine starvation inhibited PD-L1 expression and promoted apoptosis in AGS cells

A: Cell counting kit 8 test showed that methionine starvation (MET ) reduced cell viability; B: AO/EB staining showed that
methionine starvation (MET ) increased the cell apoptosis; C: Flow cytometry results showed that methionine starvation (MET )
promoted cell apoptosis; D: Western blotting results showed methionine starvation (MET ) inhibited the expression of PD-L1 and
Bcl-2, and promoted the expression of Bax and Caspase 3. AO: Acridine orange; EB: Ethidium bromide; PI: Propidium iodide;
PD-L1: Programmed death ligand-1; Bcl-2: B-cell lymphoma-2; Bax: B-cell lymphoma-2-related X protein; GAPDH: Glyceraldehyde-3-
phosphate dehydrogenase. "P<<0.05, "P<C0.01 vs control group. n=3,X+s
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Fig 3 siPD-L1 inhibited PD-L1 expression and induced apoptosis in AGS cells
A: Western blotting analysis showed that siPD-L1 effectively inhibited PD-L1 expression in AGS cells; B: Cell counting kit 8 test
results showed that siPD-L1 reduced cell viability; C: AO/EB staining showed that siPD-L1 increased apoptosis; D: Flow cytometry
showed that siPD-L1 increased the apoptotic rate; E: Western blotting analysis showed siPD-L1 inhibited the expression of Bcl-2 and
promoted the expression of Bax and Caspase 3. PD-L1: Programmed death ligand-1; siScr: Small interfere scrambled; siPD-L1: Small
interfere RNA targeting programmed death ingand-1; AO: Acridine orange; EB: Ethidium bromide; PI: Propidium iodide; Bcl-2: B-cell
lymphoma-2; Bax: B-cell lymphoma-2-related X protein; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase. ~P<<0.01 vs control
group; ' P<<0.01 vs siScr group. n=3, x*s
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Fig4 Combination of siPD-L1 and methionine starvation enhaced the effect of promoting apoptosis

A: Cell counting kit 8 was used to detect cell viability; B: AO/EB staining was used to detect apoptosis. C: Flow cytometry was used

to detect apoptosis; D: Western blotting was used to detect the expression of PD-L1, Bcl-2, Bax and Caspase 3. MET : Methionine

starvation; siPD-L1: Small interfere RNA targeting programmed death ingand-1; AO: Acridine orange; EB: Ethidium bromide;

PI: Propidium iodide; PD-L1: Programmed death ligand-1; Bcl-2: B-cell lymphoma-2; Bax: B-cell lymphoma-2-related X protein;
GAPDH: Glyceraldehyde-3-phosphate dehydrogenase. “"P<<0.01 vs control group; “P<<0.05, ““P<<0.01 vs siPD-L1 group. n=3,x+s
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PD-L1: Programmed death ligand-1; Bel: B-cell lymphoma; MCL1: Myeloid cell leakemia 1; FPKM: Fragments per kilobase of

transcript per million fragments mapped
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