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miR-106a-5p Affects the Proliferation, Migration and Invasion of Colon
Cancer Cells by Targeting PTPN3*
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ABSTRACT Objective: To explore the role and molecular mechanism of miR-106a-5p in colorectal cancer (CRC). Methods: The
expression difference and survival prognosis of miR-106a-5p in CRC was analyzed by TCGA-project module of CancerMIRNome
database. Cancer tissues and paired paracancer tissues of 55 CRC patients who received surgical resection in Shaanxi Provincial People's
Hospital from January 2022 to June 2023 were collected and selected. The targeting relationship between miR-106a-5p and PTPN3 was
analyzed by Dual luciferase reporter gene assay. HCT-116 cells were divided into Control group, inhibitor-NC group (transfection with
inhibitor-NC), miR-106a-5p inhibitor group (transfection with miR-106a-5p inhibitor), miR-106a-5p inhibitor+si-NC group (co-transfec-
tion with miR-106a-5p inhibitor and si-NC) and miR-106a-5p inhibitor+si-PTPN3 group (co-transfection with miR-106a-5p inhibitor and
si-PTPN3). Cell proliferation activity was detected by MTT assay, the number of cell clone formation was detected by plate clone forma-
tion assay, cell cycle distribution was detected by flow cytometry, cell invasion level was detected by Transwell assay, and cell migration
level was detected by scratch healing assay. The mRNA expression levels of miR-106a-5p and PTPN3 were analyzed by qRT-PCR. The
expression levels of PTPN3, CyclinD1, Cyclin A and CDKN4 were analyzed by Western blot. And the expression levels of PTPN3 in
CRC tissues were detected by immunohistochemical staining. Results: miR-106a-5p was highly expressed in CRC tissues and HCT-116
cells(P<0.05), while PTPN3 was low expressed in CRC tissues and HCT-116 cells(P<0.05), and there was a targeted binding site between
miR-106a-5p and PTPN3. Compared with Control group and inhibitor-NC group, miR-106a-5p levels and the protein expression levels
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of Cyclin D1 and Cyclin A in miR-106a-5p inhibitor group were decreased (P<0.05). Cell clonal formation number, cell proliferation
activity, cell relative mobility and number of cell invasion were decreased (P<0.05). PTPN3 mRNA level and the protein expression levels
of PTPN3 and CDKN4 were increased (P<0.05), and the proportion of cell GO/G1 phase distribution was increased (P<0.05). Compared
with miR-106a-5p inhibitor+si-NC group, the protein expression levels of Cyclin D1 and Cyclin A in miR-106a-5p inhibitor group were
increased (P<0.05). Cell clonal formation number, cell proliferation activity, cell relative mobility and number of cell invasion were in-
creased (P<0.05). PTPN3 mRNA level and the protein expression levels of PTPN3 and CDKN4 were decreased (P<0.05), and the pro-
portion of cell GO/G1 phase distribution was decreased (P<0.05). Conclusion: miR-106a-5p is highly expressed in CRC, while PTPN3 is
low expressed in CRC. Inhibiting the expression of miR-106a-5p can up-regulate the level of PTPN3, thus inhibiting the proliferation,

migration and invasion of colon cancer cells.
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Fig.l Bioinformatics analysis of miR-106a-5p and CRC based on CancerMIRNome database
Note: A: Comparison of the expression levels of miR-106a-5p in normal tissues and CRC tissues; B: ROC curve analysis;

C: Analysis of the expression level of miR-106a-5p and survival rate of CRC patients; Compared with normal tissues, ***P<0.001.
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Fig.2 Expression levels of miR-106a-5p and PTPN3 in CRC
Note: A: Expression level of miR-106a-5p; B and C: mRNA and protein expression levels of PTPN3;

D: The expression level of PTPN3 protein was detected by immunohistochemical staining; Compared with Paracancer tissue, *P<0.05, **P<0.01.
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Fig.3 Expression levels of miR-106a-5p and PTPN3 in CRC

Note: A: Expression level of miR-106a-5p; B and C: mRNA and protein expression levels of PTPN3; Compared with FHC cell, *P<0.05, **P<0.01.
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Fig.4 Expression levels of miR-106a-5p and PTPN3 in CRC
Note: A: TargetScanHuman database and double luciferase reporter gene assay were used to analyze the targeting relationship between miR-106a-5p and
PTPN3. C: Expression level of miR-106a-5p; D and E: mRNA and protein expression levels of PTPN3; Compared with Control group, *P<0.05;
Compared with inhibitor-NC group, “P<0.01; Compared with miR-106a-5p inhibitor+si-NC group, “P<0.01.
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Fig.5 Effect of silencing miR-106a-5p on the proliferation of HCT-116 cells
Note: A and B: The number of cell clones was detected by plate clone formation assay. C: Cell proliferation activity was detected by MTT assay.

Compared with Control group, *P<0.05; Compared with inhibitor-NC group, ’P<0.01; Compared with miR-106a-5p inhibitor+si-NC group, *P<0.01.
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Fig.6 Effect of silencing miR-106a-5p on GO/G1 phase distribution in HCT-116 cells
Note: Compared with Control group, *P<0.05; Compared with inhibitor-NC group, “P<0.01;
Compared with miR-106a-5p inhibitor+si-NC group, “P<0.01.
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Fig.7 The effect of silencing miR-106a-5p on the expression of cyclin proteins

Note: Compared with Control group, *P<0.05; Compared with inhibitor-NC group, “P<0.01;
Compared with miR-106a-5p inhibitor+si-NC group, P<0.01.
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Fig.8 Effect of silencing miR-106a-5p on HCT-116 cell migration
Note: Compared with Control group, *P<0.05; Compared with inhibitor-NC group, “P<0.01;
Compared with miR-106a-5p inhibitor+si-NC group, “P<0.01.
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