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MiRNA-92a promote metastasis in ovarian cancer cells
through PI3K/Akt signaling pathway by targeting PTEN
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Objective: To investigate the effects and the possible mechanisms of miRNA-92a on the abilities of cell invasion
and migration in ovarian cancer cells. Methods: The expressions of miRNA-92a in the ovarian cancer tissues
and ovarian cancer cells were detected by RT-qPCR. After transfection with miRNA-92a inhibitor or mimic, the
abilities of SKOV3 and A2780 cell invasion and migration were determined by Transwell assay. The protein levels
of p-PI3K, p-Akt and PTEN were measured by Western blotting. Further, miRNA-92a target gene was predicted

and then be verified by dual-luciferase reporter system assay. Results: The expressions of miRNA-92a were
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significantly higher in the ovarian cancer tissue and ovarian cancer cells (P<0.05). After transfected with miRNA-

92a inhibitor into SKOV3 and A2780 cells, the abilities of invasion and migration were dramatically reduced, the

protein levels of p-PI3K and p-Akt were markedly decreased and PTEN was markedly increased (all P<0.05).

However, after transfection with miRNA-92a mimic, the above indicators were contrary. Furthermore, PTEN was

the direct target gene of miRNA-92a, and over-expression PTEN reversed the migration and invasion induced by
over-expression miRNA-92a in SKOV3 and A2780 cells, and the high expression of p-PI3k and p-Akt (all P<0.05).
Conclusion: MiRNA-92a promotes the abilities of invasion and migration in the SKOV3 and A2780 ovarian

cancer cells though activating of PI3K/Akt pathway by direct targeting PTEN.
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Figure 1 Expression of miRNA-92a in different ovarian tissues
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(A) Different ovarian tissues; (B) Different degrees of metastatic ovarian cancer tissues. *P<0.05 vs normal ovarian tissue; "P<0.05 vs

primary ovarian cancer tissue.
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(A) miRNA-92a levels in several ovarian cancer cell lines (SKOV3, A2780 and OVCA433) and human normal ovarian epithelium cell line
(IOSE80); (B,C) After SKOV3 (B) and A2780 (C) cells transfected with miRNA-92a mimics or inhibitor for 48 h, the levels of miRNA-92a
were determined by RT-qPCR. n=6. *P<0.05 vs IOSE80 cells; "P<0.05 vs control group.
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Figure 3 Effect of miRNA-92a on cell migration and invasion in SKOV3 and A2780 cells ( x 200)
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(A) After SKOV3 cells transfected with miRNA-92a mimics or inhibitor for 48 h, cell migration and cell invasion were determined by

Transwell assay; (B) After A2780 cells transfected with miRNA-92a mimics or inhibitor for 48 h, cell migration and cell invasion were

determined by Transwell assay. n=3. *P<0.05 vs control group.
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Figure 4 Protein levels of p-PI3k, p-Akt, and PTEN in SKOV3 cells (A) and A2780 cells (B) after transfected with miRNA-92a
mimics or inhibitor
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Figure S PTEN is the direct target gene of miRNA-92a
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(A) 3-UTR of PTEN had a putative binding site of miRNA-92a; (B) mRNA expression of PTEN in different ovarian tissues; (C) mRNA
expression of PTEN in different cells; (D) PTEN was the direct target gene of miRNA-92a by dual-luciferase reporter system assay. n=3.
*P<0.0S vs control group.
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Figure 6 Effect of PTEN knockdown on the protein expressions of p-PI3K and p-Akt, cell migration and cell invasion in SKOV3 and
A2780 cells
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(A, B) The protein levels of p-PI3k, p-Akt and PTEN in SKOV3 cells after transfected with PTEN-siRNA; (C-E) Effect of PTEN
knockdown on cell migration and invasion in SKOV3 cells (200 x ); (F, G) Protein levels of p-PI3K, p-Akt and PTEN in A2780 cells after
transfected with PTEN-siRNA; (H-J) Effect of PTEN knockdown on cell migration and invasion in A2780 cells ( X 200). n=3. *P<0.0S vs
control group; "P<0.05 vs NC-siRNA group.
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Figure 7 Over-expression PTEN reverse over-expression miRNA-92a induced higher protein levels of p-PI3K, p-Akt, cell migration
and invasion in SKOV3 and A2780 cells

JHmiRNA-92a mimics FllpLV-PTEN-RFP#% JtSKOV3 5 A27804 Mfi48 h/, il ARk . MIEBFRZEN . (A) pLV-
PTEN-RFPESKOV3ZA M P 5 Y%, (B, C) SKOV3AHIH )p-PISkF p-AktfY & 1K A /KF; (D~F) SKOV3ZH M iFFe
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XTHRZH ; “P<0.05 vs miRNA-92a mimics#% YL 2H .

After SKOV3 or A2780 cells were transfected with miRNA-92a mimics and pLV-PTEN-RFP for 48 h, the protein expressions, cell migration
and invasion were examined. (A) Transfection efficiency of pLV-PTEN-RFP in SKOV3 cells; (B, C) Protein levels of p-PI3k and p-Akt in
SKOV3 cells; (D-F) Cell migration images ( X 200), cell invasion images ( x 200) and statistical data in SKOV3 cells; (G) Transfection
efficiency of pLV-PTEN-RFP in A2780 cells; (H, I) Protein levels of p-PI3k and p-Akt in A2780 cells; (J-L) Cell migration images ( x 200),
cell invasion images ( x 200) and statistical data in A2780 cells. n=3. *P<0.05 vs control group; "P<0.05 vs miRNA-92a mimics group.
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