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MALAT1 upregulates SMYD3 by competition with miR-124 and promotes pro-

liferation and migration of breast cancer cells
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College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China

Abstract To investigate whether IncRNA MALATI affects the migration and proliferation of breast cancer cells
through the regulation with histone methyltransferase SMYD3, the endogenous MALAT1 in the MCF-7 and MDA-
MB-231 breast cancer cells were knocked down by siRNA, and then the migration and proliferation of cells were
detected by wound healing migration and MTT assay. The effects of si-MALAT1 on the mRNA and protein levels
of miRNA-124, SMYD3 and its downstream genes were detected by Real time PCR and Western blot. The results
showed that siRNA-targeted knockdown of MALATI1 reduced the migration and proliferation of breast cancer
cells, and inhibited the transcriptional expression of SMYD3 and its downstream genes, including N-cadherin,
MYL9, MMP9 and CYR61, and up-regulated miR-124. Overexpression of miR-124 reduced the expression of
SMYD3 in breast cancer cells, and knockdown of MALAT1 attenuated the promotion of SMYD3 protein expression
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by miR-124 inhibitors. In addition, SMYD3 overexpression activated MALATI transcription, whereas siRNA inter-
ference with SMYD3 downregulated MALAT1. These results indicate that LncRNA MALAT1 acted as a competing
endogenous RNA (ceRNA) of miR-124 to regulate expression of SMYD3 in breast cancer cells, and SMYD3 can

activate the transcription of MALAT1, which will affect the proliferation and migration of breast cancer cells.

Key words breast cancer cells; IncRNA MALATI1; SMYD3; miR-124
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Figure 1 Knockdown of MALATI by siRNAs inhibits proliferation and migration of breast cancer cells(x £s,n=3)
After transfection with MALATI -specific siRNAs (si-MALATI) ,the migration ability of cells was detected by a wound healing assay (A) ,and prolifer-

ation capacity was analyzed by MTT (B)
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Figure 2 Knockdown of MALATI inhibits the expression of SMYD3 and its downstream related genes (x +s,n=3)

A :Interference efficiency of MALAT1 was detected by Real-time PCR;B,C:Protein and mRNA expression of SMYD3 were detected by Western blot
and Real-time PCR;D:mRNA level of SMYD3 in breast cancer cell lines compared with gastric cancer cell MGC-803 were analyzed by Real-time
PCR;E:Effect of MALAT1 interference on the luciferase activity of SMYD3-promoter reporter was detected by luciferase assay in MCF-7 cells; F: mRNA
levels of MYL9 ,MMP9,CYR61 and N-cadherin were determined by Real-time PCR

*P<0.05," " P<0.01 vs control group
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Figure 3 MALATI acted as a competing endogenous RNA (ceRNA) of miR-124 to regulates target gene SMYD3 expression in MCF-7 cells (x £

n=3)

A :Binding sites of miR-124/MALAT1 and SMYD3 3'UTR; B After transfection with MALATI -specific siRNAs, the miR-124 mRNA expression of
MCF-7 ells was detected by Real-time PCR;C,D: After transfection with miR-124 mimics/inhibitor, SMYD3 expression of MCF-7 ells was detected by
Western blot; E : After co-transfection of miR-124 inhibitor and MALATI siRNA ,the protein expression level of SMYD3 was detected by Western blot

*P<0.05," " P<0.01 vs control group
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Figure 4 SMYD3 can feedback activate the transcription of MALAT] (x +s,n=3)
A, B:Interference efficiency of SMYD3 was detected by Real-time PCR ;C, D Effect SMYD3 overexpression and knockdown on MALAT1 mRNA level ;
E:Effect of SMYD3 overexpression on the luciferase activity of MALATI1-promoter reporter was detected by luciferase assay in MCF-7 cells

*P<0.05,"* P<0.01 vs control group
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