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MicroRNA-30e-5p inhibits development and progression of non-small cell lung cancer by down-regulating
ubiquitin-specific protease 22 expression
XU Gao-jun, CAI Jie, HUANG Jian-bing, MEI Ju, DING Fang-bao*

Department of Cardiothoracic Surgery, Xinhua Hospital Affiliated to Shanghai Jiaotong University School of Medicine,
Shanghai 200092, China

[Abstract] Objective To investigate whether microRNA-30e-5p (miR-30e-5p) can inhibit tumor growth by down-
regulating the expression of ubiquitin-specific protease 22 (USP22) in non-small cell lung cancer (NSCLC). Methods
We detected the expressions of miR-30e-5p and USP22 in NSCLC tissues and adjacent non-tumor tissues by gPCR,
Western blotting, and immunohistochemistry. After transfecting with miR-30e-5p mimic or miR-30e-5p inhibitor, the
expressions of miR-30e-5p and USP22 in H460 cells was detected by qPCR and Western blotting. USP 22 mutant vector
was constructed and used to identify miR-30e-5p binding sites in the USP22 gene by luciferase reporter assay. The
proliferation of H460 cells was measured in vitro by MTT assay and the tumor growth in nude mice was measured in
vivo by xenograft assay. The cell cycle arrest and apoptosis of H460 cells were detected by flow cytometry. Results The
expressions of MiR-30e-5p and USP22 in NSCLC tissues were significantly higher than those in adjacent non-tumor
tissues (both P<C0. 01). Overexpression of miR-30e-5p significantly down-regulated the expressions of USP22 mRNA
and protein in NSCLC tissues (both P<C0. 01), while inhibition of miR-30e-5p expression significantly up-regulated the
expressions of USP22 mRNA and protein (both P<C0. 01). MiR-30e-5p was negatively related to USP22 in NSCLC
tissues (P<C0. 01). MiR-30e-5p could negatively regulate the expression of USP22 by binding to the specific sequence
of 3'UTR. Overexpression of miR-30e-5p significantly inhibited proliferation of H460 cells, induced cell cycle arrest and
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apoptosis, and inhibited tumor growth in nude mice (P<<0. 05, P<C0. 01); while inhibition of miR-30e-5p significantly

promoted the cell proliferation and inhibited cell cycle arrest and apoptosis (P<<0. 05, P<0. 01). Conclusion MiR-30e-

5p can down-regulate the expression of USP22, thereby inhibiting the development and progression of NSCLC,

suggesting that it can be used as a potential therapeutic target for NSCLC.
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oncogenes; tumor suppressor genes
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Fig 1 Expressions of miR-30e-5p and USP22 in NSCLC tissues
A, B: Relative expressions of miR-30e-5p (A) and USP22 mRNA (B) in 23 pairs of NSCLC and adjacent non-tumor tissues by qPCR; C.

Expression of USP22 protein in 4 pairs of NSCLC and adjacent non-tumor tissues by Western blotting; D: NSCLC and adjacent non-tumor

tissues by hematoxylin-eosin ( H-E) staining, and PCNA, USP22, and SIRT1 expressions by immunohistochemistry staining. miR;

MicroRNA; NSCLC: Non-small cell lung cancer; USP22. Ubiquitin-specific protease 22; PCNA: Proliferating cell nuclear antigen; SIRTT:

Silent information regulator 1. Original magnification: X400 (D).
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Fig 2 MiR-30e-5p expression in H460 cells transfected with
miR-30e-5p mimic (miR-m) or miR-30e-5p inhibitor (miR-i)
NC-m: Negative control mimic; NC-i; Negative control inhibitor.

miR: MicroRNA. ** P<C0.01. n=3, z=%s

** P<0.01
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Fig 3 Correlation and target relationship between miR-30e-5p and USP22

A, B: Expressions of USP22 mRNA (A) and protein (B) in H460 cells; C: MiR-30e-5p expression was negatively related to USP22 expression

in NSCLC tissues; D: Putative miR-30e-5p binding sites in 3’ UTR of USP22
wild type (WT) or mutant (MUT) USP22 3' UTR reporter constructs together with miR-30e-5p mimic (miR-m),

(miR-1), and the corresponding negative controls (NCs). miR: MicroRNA.
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Fig 4 Effect of microRNA-30e-5p on H460 cell proliferation in vitro and tumor growth in nude mice in vivo

A, B: Effect of microRNA-30e-5p mimic (miR-m, A) or microRNA-30e-5p inhibitor (miR-i, B) on cell proliferation of H460 cells in vitro by

MTT assay (n=3); C, D: Tumor volume (C) and mass (D) in nude mice by xenograft assay (n=6). NC: Negative control. * P<C0. 05,

** P<0. 01 vs NC group. x=+s
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Fig 5 [Effect of miR-30e-5p on H460 cells cycle and apoptosis by flow cytometry

A Effect of miR-30e-5p mimic (miR-m) and miR-30e-5p inhibitor (miR-i) on cell cycle arrest in H460 cells; B: Effect of miR-m and miR-i on

cell apoptosis. miR: MicroRNA; NC: Negative control. * P<C0. 05 vs NC group. n=3, 75
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