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DNMT1-mediated promoter methylation inhibits VHL gene expression and promotes the growth of
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[Abstract] Objective To explore the effect of DNA methyltransferase 1 (DNMT1)-mediated promoter methylation on the
regulation of von Hippel-Lindau tumor suppressor (VHL) gene expression and its impact on tumor growth in lung adenocarcinoma
(LUAD). Methods (1) Based on the Gene Expression Profiling Interactive Analysis (GEPIA) database, the expression levels of
DNMT]1 and VHL in LUAD tissues and their correlations with the overall survival of LUAD patients were analyzed. (2) A total of 100
pairs of LUAD tissues and their adjacent non-tumor tissues were collected from patients admitted to Nanyang First People's Hospital
from January 2020 to December 2021. Methylation-specific PCR (MSP), reverse transcription-quantitative PCR (RT-qPCR) and

Western blotting were performed to detect VHL gene promoter methylation status, as well as the mRNA and protein expression levels
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of DNMT1 and VHL in LUAD tissues. The correlation between DNMT1 and VHL expression was analyzed, and the association of
VHL expression level with clinicopathological parameters of patients was also analyzed. (3) Human LUAD AS549 cells were
randomly divided into control group, DNMT1 group, sh-NC group, sh-DNMT1 group, 5-Aza-CdR group, and DNMT1+5-Aza-CdR
group. After the cells were treated with the corresponding lentiviral infection and the methylation inhibitor $-Aza-CdR, VHL
promoter methylation status, nRNA and protein levels of DNMTI and VHL were detected; the Cell Counting Kit-8 (CCK-8) assay
was used to evaluate the proliferative capacity of the cells. (4) Thirty nude mice were randomly divided into sh-NC group and sh-
DNMT1 group, with 15 mice in each group. The lentivirus-infected A549 cells were subcutaneously injected into the nude mice of
each group. One month after tumor model establishment, the tumor volume and weight were measured; VHL promoter methylation
status, as well as the mRNA and protein expression levels of DNMTI and VHL in tumor tissues were detected. Results (1) Compared
with normal lung tissues, the expression level of DNMT]1 was significantly increased (P<0.05) and the expression level of VHL was
significantly decreased in LUAD tissues (P<0.05). LUAD patients with high DNMT1 or low VHL expression had a shorter overall
survival time (P<0.05). (2) Compared with adjacent non-tumor tissues, VHL promoter methylation level and DNMT1 expression
level in LUAD tissues were significantly elevated (P<0.05), while VHL expression level was reduced (P<0.05). DNMT1 expression
level was negatively correlated with VHL expression level in LUAD tissues (P<0.05). LUAD patients with low VHL expression level
had a higher TNM stage and a lower degree of tumor differentiation (P<0.05). (3) Compared with control group, VHL promoter
methylation level, DNMT1 expression level and cell proliferative capacity were significantly increased (P<0.0S), while VHL
expression level was decreased in DNMT 1 group (P<0.0S). Compared with sh-NC group, VHL promoter methylation level, DNMT1
expression level, and cell proliferative capacity were significantly reduced (P<0.05), while VHL expression level was elevated in sh-
DNMT1 group (P<0.05). Compared with 5-Aza-CdR group, VHL promoter methylation level and cell proliferative capacity were
significantly increased (P<0.05), while VHL expression level was decreased in DNMT1+5-Aza-CdR group (P<0.05). (4) Compared
with sh-NC group, the tumor volume and weight of nude mice in sh-DNMT1 group were significantly reduced (P<0.0S), VHL
promoter methylation level and DNMTI expression level in tumor tissues were significantly decreased (P<0.05), while VHL
expression level was increased (P<0.05). Conclusion DNMT1-mediated promoter methylation can inhibit VHL gene expression
and thereby promote LUAD tumor growth.
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