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MicroRNA-4279 Inhibits Cell Apoptosis through Upregulating Notch-1 Expression by
Targeting the Core Promoter Region
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Abstract: [Objective] To investigate the regulation of Notch-1 expression by miRNAs through targeting the core promoter region
and get insight into the role of miRNA mediated transcriptional regulation in the carcinogenesis of the lymphocytes. [ Method] First,
miRNA binding sites in the core promoter region of Notch-1 gene were predicted. Then the dual-luciferase assay was conducted to
determine whether the miRNA (s) could induce Notch-1 promoter activation. Furthermore, mutations were introduced to the putative
binding site of the miRNA in Notch-1 promoter to confirm the target site of miRNA. Next, RT-qPCR and Western Blot assay were used
to determine whether the miRNA could modulate the endogenous mRNA and protein expression of Notch-1 gene. Then we transfected
miRNA into H9 cell and determined its effect on cell apoptosis under the condition of H,0, treatment. By knocking down Notch-1, we
further determined whether the miRNA induced anti-apoptosis is dependent of the Notch-1 pathway.  [Results] We found that miR-
4279 had a putative binding site on the core promoter region of Notch-1 gene; and miR-4279 could increase the promoter activity of
Notch-1. Furthermore, mutation assay suggests that this site is the actual target of miR-4279 for promoter activation. Overexpressing

miR-4279 significantly increased Notch-1 mRNA and protein expressions in H9 cells.  Moreover, miR-4279 could readily inhibit H9

75 B H#5:2015-01-10

E2WH . HEH RIS HFEREI S (81301431) , 5 3 4 (2013T60824 )

EEBE N8, %1 W97 /N T RNA 845 E—mail : 527821592@qq.com; * SHAEVE# K& %5 1 YFIm, BF9E 05 1) . /N> 7
RNA J##% , E~mail ; zhyijun@mail..sysu.edu.cn



642 IR A (A B4R

36 4

cells’ apoptosis induced by H,0,. The knock-down assay of Notch-1 showed that the miR-4279 induced anti-apoptosis effect is

dependent on the Notch-1 signaling pathway. [ Conclusion] MiR-4279 upregulates Notch-1 gene expression through targeting the core

promoter region, which confers the anti-apoptosis ability to lymphocytes.
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Name Sequence
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miR-4279 miRNA Upstream GCCTCTCTCTCTCCTCCC
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A: The schematic diagram of the binding between miR-4279 and the core promoter region of Notch—1 gene; B: The dual-luciferase assay of

Notch—1 promoter activity after co—transfected with Notch—1 promoter clone gene and miR-4279 or control mimics into the 293T cells for 30 h; C:

The schematic diagram of the mutations in the miR—4279 binding site; D: The dual-luciferase activity assay after co—transfected the mimic NC ,miR—

346 or miR-4279 with the Notch—1 promoter vector or the Notch—1 binding site mutated vector in 293T cells. The final concentration of the transfected

miRNA mimic is 20 nmol/L, the vector is 10 ng, Renila luciferase was used as transfection control. 1)P = 0.0095; 2)P = 0.008 compared with NC

group ; v1=v2=3.
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Fig.1 Prediction and validation of the binding of miRNA to the core promoter region of Notch—1 gene
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A and B: The Notch—1 mRNA and the miR-4279 expression in the 293T, H9, Jurkat, Hela, Sup-T1 cells. C, D, E: The miR-4279, the

Notch—1 mRNA or protein expression in the H9 cell after transfected miRNA mimic NC, miR-346 or miR—4279 respectively. A and B use normal H9
cell, C, D, and E use H9 Cell which culture 48h after transfected 100 nmol/L miR—4279 or control mimic. 1)P = 1.93E-®; 2)P = 0.0042 compared

with NC group; v, =v,=3.
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Fig.2 Overexpression of miR-4279 increases Notch—1 gene expression
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A; The apoptosis assay of H9 cells transfected with the indicated miRNA mimic followed by the treatment of low concentration of H,0,(0.025 mL/L)

for 24 h. B, C: The statistical result of the early and middle—advanced stage apoptosis level of H9 cells as indicated in A. D The apoptosis level of H9

cells transfected with the indicated miRNA mimic followed by the treatment with high concentration of H,0,(0.25 mL/L) for 3 h. E, F, and G. The

statistical result of the early and middle—advanced stage apoptosis level and live cell level of H9 cells as indicated in D. 1)P = 0.0012; 2)P = 0.0004;
3)P=0.0014; 4)P =0.0019 compared with NC group; v, = v, = 3.
3 miR-4279 7 HY FHIBE

Fig.3 The function of miR-4279 in H9 cell
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A and B: The Notch—1 mRNA and protein expression level in the H9 cells transfected with si—-NC or si-Notch—1. C: The apoptosis level of H9
cell after transfected si—-NC or si—Notch—1 with one of miRNA mimics NC, miR-4279 or miR-346 respectively. D : The statistical result of the middle—
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Fig.4 miR-4279 induces apoptosis resistance to H,O, treatment is dependent on the Notch—1 pathway
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