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miR-218-5p inhibits proliferation, migration and invasion by lung
adenocarcinoma cells by targeting EGLN3
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[ Abstract] Objective  MicroRNAs are involved in the occurrence and development of many cancers, and
microRNA-218-5p (miR-218-5p) has been proven to play an important role in cancer development. However, the specific
mechanism of miR-218-5p’ s effect on the development of lung adenocarcinoma (LUAD) has not been clarified. Methods
The expression of miR-218-5p in LUAD tissues was analyzed in TCGA data, and the mRNA expression of miR-218-5p and
EGLN3 in human lung normal and human LUAD cell lines was detected by qRT-PCR. Western blot was used to detect the
protein expression levels of key AKT/mTOR signaling pathway proteins and EGLN3 in tumor cells. The microRNA-target
relationship between miR-218-5p and EGLN3 was predicted by bioinformatics method and confirmed by luciferase reporter

gene detection. The roles of miR-218-5p and EGLN3 in LUAD were measured by CCK-8, colony formation, scratch
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healing, and Transwell assays. Results

miR-218-5p was underexpressed in LUAD. Overexpression of miR-218-5p

inhibited the proliferation, migration and invasion of LUAD cells and the activation of the AKT/mTOR signaling pathway.

EGLN3 was the downstream target gene of miR-218-5p, which was highly expressed in LUAD. Overexpression of EGLN3

weakened the inhibitory effect of miR-218-5p on proliferation, migration and invasion by LUAD cells. Conclusions miR-

218-5p inhibited proliferation, migration, and invasion in LUAD cells by negatively affecting EGLN3 expression.
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Table 1 Primer sequences of qRT-PCR

FE[H Genes BIYF5 (5 — 3’ ) Primer sequence (5°—3")
. F.CGCAGTTGTGCTTGATCT
miR-218-5p
R:TCCAGTTTTTTTTTTTTTTTACATGGT
U6 F:CTCGCTTCGGCAGCACA
R:AACGCTTCACGAATTTGCGT
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F.C TTCATTGACCTCAACTACAT
CAPDH :CCCCTTC GACCTCAACTAC

R:CGCTCCTGGAAGATGGTGA
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B 1 il T miR-218-5p KA A

Note. A, Expression of miR-218-5p in adjacent and cancerous tissues in TCGA database, blue represented adjacent tissues, and red represented

cancerous tissues. B, Expression of miR-218-5p in adjacent and cancerous tissues in GEO database, blue represented adjacent tissues, and red

represented cancerous tissues. C, Expression levels of miR-218-5p in human lung epithelial cell line BEAS-2B and lung adenocarcinoma cells A-427 ,

A549, Calu-3 and PC-9 were detected by qRT-PCR. Compared with BEAS-2B group, * P<0.05. Compared with the normal group, “* P<0. 001.

Figure 1 miR-218-5p was significantly low expression in lung adenocarcinoma
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12 A qRT-PCR il Y4 J5 45 20 i B 988 40 i 7 miR-218-5p (938364 s B C: CCK-8 Y§4H 52 50 il e TP LS g A il PC-9 4 4% 4% mimic
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Note. A, qRT-PCR was used to detect the expression of miR-218-5p in each group of lung adenocarcinoma cells after transfection. B/C, CCK-

8 proliferation assay and colony formation assay were used to detect the proliferation of PC-9 cells after transfection with mimic NC/miR-218-5p

mimic. D, Changes of migration ability of PC-9 cells after transfection with mimic NC/miR-218-5p mimic was detected by scratch assay. E,

Changes of invasion ability of PC-9 cells after transfection with mimic NC/miR-218-5p mimic was detected by Transwell assay. Compared with

" P<0.05.

mimic NC group,

Figure 2 Overexpression miR-218-5p inhibited the proliferation, migration and invasion of lung adenocarcinoma cells
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Note. A, Western blot analysis of the effects of miR-218-5p on the expression of AKT/mTOR signaling pathway related proteins ( AKT, p-AKT, mTOR

and p-mTOR). B, Histogram showed the relative expression levels of proteins, including p-AKT/AKT and p-mTOR/mTOR. Compared between mimic NC

group and miR-218-5p mimic group, * P<0.05. Compared between inhibitor NC group and miR-218-5p inhibitor group, *P<0. 05.

Figure 3 miR-218-5p suppressed the expression of AKT/mTOR signaling pathway related proteins
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Note. A, Volcano map of differential genes of TCGA-LUAD mRNA. B, Using TargetScan, miRDB, miDIP and starBase databases to predict the intersection
of miR-218-5p target genes and different upregulated mRNAs. C, Pearson correlation diagram between miR-218-5p and five predicted genes. D, Pearson
correlation diagram between miR-218-5p and EGLN3 gene. E, EGLN3 expression in normal and cancer tissues, blue represents adjacent tissues and red
represents cancerous tissues. F, Survival curve of EGLN3 gene, the abscissa represents time (years), the ordinate represents survival rate, the red curve
represents patients with high expression and the blue curve represents patients with low expression. G, qRT-PCR was used to detect mRNA expression of
EGLN3 in human lung epithelial cell line BEAS-2B and lung adenocarcinoma cell line PC-9. H, Western blot analysis of EGLN3 protein expression in human
lung epithelial cell line BEAS-2B and lung adenocarcinoma cell line PC-9. Compared with BEAS-2B group, * P<0.05.

Figure 4 EGLN3 was highly-expressed in lung adenocarcinoma cells
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Note. A, starBase database predicted the targeted binding sites of miR-218-5p and EGLN3. B, Double luciferase assay was used to detect the
luciferase activity of PC-9 cells in different transfection groups. C, qRT-PCR was used to detect the mRNA expression level of EGLN3 in PC-9
transfected groups. D, Western blot was used to detect the protein expression of EGLN3 in PC-9 transfected groups. Compared with mimic NC,
" P<0.05.
Figure 5 miR-218-5p targeted binding to EGLN3 in lung adenocarcinoma
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Note. A, qRT-PCR assay was used to detect EGLN3 mRNA expression levels in PC-9 cells of different transfection groups. B, Western blot assay
was performed to detect the expression of EGLN3 protein in PC-9 cells of different transfection groups. C, CCK-8 assay was used to detect the
proliferation ability of PC-9 cells in different transfection groups. D, Cell colony assay was used to detect the clonogenesis of PC-9 cells in different
transfection groups. E, The migration ability of PC-9 cells in different transfection groups was detected by scratch healing assay. F, Transwell assay
detected the invasion ability of PC-9 cells in different transfection groups. 1, mimic-NC+oe-NC. 2, miR-218-5p mimic+oe-NC. 3, mimic NC+oe-
EGLN3. 4, miR-218-5p mimic+0e-EGLN3. Compared with miR-218-5p mimic+o0e-NC group, “P<0.05. Compared with mimic NC+oe-NC
group, *P<0.05. Compared with mimic-NC+oe-EGLN3 group, ¥ P<0.05 .
Figure 6 miR-218-5p inhibited proliferation, migration and invasion of lung adenocarcinoma cells by targeting EGLN3
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