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ABSTRACT Objective: To explore the molecular mechanism for thyroid cancer metastasis via
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analyzing the role of microRNA (miR)-21-5p and its target gene recombinant sclerostin
domain containing protein 1 (SOSTDC1) in thyroid cancer.

Methods: The target miR-21-5p was screened through bioinformatics analysis and cell
verification, and the thyroid cancer cell lines was transfected with miR-21-5p inhibitor. 3-
(4,5-dimethyl-2-thiazolyl)-2, 5-diphenyl-2-H-tetrazolium bromide (MTT) test, flow cytometry,
and cell scratch test were used to detect the proliferation, apoptosis and migration of
thyroid cancer cells in the miR-21-5p inhibitor group and the inhibitor control group,
respectively. The luciferase report experiment was used to verify the relationship between
miR-21-5p and SOSTDCI, Western blotting was used to detect the expression levels and
phosphorylation levels of SOSTDC1, phosphatidylinositol 3 kinase (PI3K), protein kinase
B (Akt) and mitogen-activated protein kinases (MAPK), extracellular regulated protein
kinases (ERK) in thyroid cancer cells.

Results: MiR-21-5p was significantly increased in thyroid cancer cells, which was
negatively correlated with SOSTDC1 (r=-0.24, P<0.01). The proliferation and migration
of thyroid cancer cells in the miR-21-5p inhibitor group was significantly lower than that in
the inhibitor control group (both P<0.01), and the apoptosis rate in the miR-21-5p inhibitor
group was significantly higher than that in the inhibitor control group (P<0.01). The
luciferase report experiment showed that miR-21-5p could target and regulate the
expression level of SOSTDCI, and the expression of PI3K in the miR-21-5p inhibitor
group was significantly lower than that in the inhibitor control group (P<0.01). There were
no significant changes in Akt and ERK1/2 levels, but the phosphorylation levels of Akt and
ERK1/2 in the miR-21-5p inhibitor group were significantly lower than those in the
inhibitor control group (both P<0.01).

Conclusion: MiR-21-5p in thyroid cancer cells can target the expression of SOSTDCI1 and
affect the activities of PI3K/Akt and MAPK/ERK, thereby inhibiting the apoptosis of

thyroid cancer cells and promoting cell proliferation and migration.
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CELLQuest Z -3 i (50X 21 A5G RIS E
1.2.5 AR JR %55

T8 1 40 I RIYR SEIR 7T miR-21-5p Fe AR Ak Xt 4l
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92b-3p, hsa-miR-513a-5p)(hsa H ) Fh, 10 A%,

miR-21-5p 7E AR R b M R B L H 5
SOSTDC!1 ik AH K Ko 254 A S W E 17k . MiR-
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Figure 1 Expression of miR-21-5p in thyroid cancer and its correlation with SOSTDC1

A: Comparison of miR-21-5p expression in thyroid tumor tissues. Starbase database analysis of miR-21-5p expression levels is
shown in thyroid cancer samples and normal samples. B: Expression correlation diagram between miR-21-5p and SOSTDCI.
Analysis of the correlation is shown between miR-21-5p and SOSTDCI1 expression in thyroid cancer tissues in the Starbase
database. C: Schematic diagram of the binding site of miR-21-5p and SOSTDC1. MirDIP predicts the binding site of miR-21-5p and
SOSTDC1 mRNA. D: Comparison of miRNA expression in tumor cells. The relative expressions of miR-21-5p, miR-34a-5p, miR-
92b-3p and miR-513a-5p in TPC-1 and NTHY-ORI3.1 cells were detected by real-time RT-PCR. *P<0.05, **P<0.01 vs the normal
thyroid cell line.
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Figure 2 Targeting regulation relationship between miR-21-5p and SOSTDC1

A: Comparison of miR-21-5p expression. The relative expression of miR-21-5p in the inhibitor control group and the miR-21-5p
inhibitor group was detected by real-time RT-PCR. B: Comparison of SOSTDC1 mRNA expression. The relative expression of
SOSTDC1 mRNA in TPC-1 cells was detected by real-time RT-PCR. C: Comparison of SOSTDC1 protein level. The SOSTDC1
protein expression in TPC-1 cells was detected by Western blotting. D: Comparison of miR-21-5p expression. The relative
expression of miR-21-5p was detected by real-time RT-PCR in 293T cells in the mimics control group, the miR-21-5p mimics group,
the inhibitor control group, and the miR-21-5p inhibitor group. E: Comparison of relative luciferase activity. The fluorescence
microplate reader showed the relative luciferase activity in the 293T cells in the miR-21-5p mimcis/inhibitor groups and/or the wt/
mut-SOSTDC1-3-'UTR. **P<0.01 vs the inhibitor control group; T1P<0.01 vs the mimics control group.
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Figure 3 Effects of miR-21-5p on the proliferation, apoptosis, and migration of thyroid cancer cells

A: Comparison of tumor cell proliferation. MTT assay showed the proliferation activity of TPC-1 cells in the inhibitor control group

and the miR-21-5p inhibitor group. B: Comparison of tumor cell apoptosis. Flow cytometry showed the apoptosis of TPC-1 cells in

the 2 groups; C: Histogram of cell apoptosis. D: Comparison of tumor cell migration. The cell scratch test showed the migration
distance of TCP-1 cells. E: Wound healing at 24 h. F: Wound healing at 48 h. **P<0.01 vs the inhibitor control group.
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Figure 4 Effect of miR-21-5p knockdown expression on the activities of PI3K, Akt, and ERK
A: Comparison of PI3K, Akt, and ERK1/2 mRNA expression. The relative expressions of PI3K, Akt, and ERK1/2 mRNA were
detected by real-time RT-PCR in the inhibitor control group and the miR-21-5p inhibitor group. B: Comparison of the activities of
PI3K, Akt, and ERK1/2. The expressions of PI3K, Akt, ERK1/2, p-Akt, and p-ERK1/2 were detected by Western blotting in the
inhibitor control group and the miR-21-5p inhibitor group. **P<0.01 vs the inhibitor control group.
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