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Essential role of microRNA-146a in proliferation and apoptosis of vascular smooth muscle cells

Xiong Wei', Dong Shao-hong’, Yuan Jian-hui?, Liu Jian-jun?, Xu Xin-yun?, Li Jiang-hua'

Abstract

BACKGROUND: MicroRNA-146a (miRNA-146a) can mediate the proliferation of immune cells and tumor cells through negative
regulation of nuclear factor kB signaling pathway, but whether miRNA-146a participates in the proliferation or apoptosis of
vascular smooth muscle cells (VSMCs) has not been reported.

OBJECTIVE: To investigate the role of miRNA-146a in VSMCs proliferation and apoptosis and to exploit its mechanisms.
METHODS: Atrtificial synthesized miRNA-146a antisense oligonucleotide (ASO, 50 nmol/L), scramble (control, 50nmol/l) and
phosphate buffered saline (normal) were transfected into VSMCs by Lipofectamine 2000 individually.

RESULTS AND CONCLUSION: By the end of 48 hours of transfection, there were significantly lower levels of miRNA-146a
mRNA in ASO treated VSMCs compared with that in normal and control VSMCs (P < 0.01). Meanwhile, ASO treated VSMCs
manifested a lower proliferative (P < 0.01) and higher apoptotic ability (P < 0.05). The protein level of nuclear factor-kBp65 and

proliferation cell nuclear antigen in ASO treated VSMCs were remarkably lower than that in normal and control VSMCs (P < 0.05).

miRNA-146a is capable of promoting proliferation and suppressing apoptosis of VMSCs, which is probably related with the
increase in nuclear factor-kBp65 expression.

Xiong W, Dong SH, Yuan JH, Liu JJ, Xu XY, Li JH. Essential role of microRNA-146a in proliferation and apoptosis of vascular
smooth muscle cells. Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(20): 3715-3719.
[http://www.crter.cn  http://en.zglckf.com]
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a: The third passage of cultured VSMCs demonstrated valley-peak
characteristics under inverted microscope (x100)

b: The a-actin protein in the cytoplasm of VSMCs was determined by
immunofluorescence staining (x200)

Figure 1 The third passage of cultured vascular smooth
muscle cells (VSMCs) and immunofluorescence
verification
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a: The miRNA-146a ASO labeled by green fluorescence was
investigated in fluorescence microscope after transfection 5 h (x200)
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Relative miR-146a levels (%)

P < 0.01, vs. control and normal groups

b: The relative levels of miRNA-146a were assayed by real-time PCR,
U6 mRNA served as an internal control

Figure 2 The transfection efficiency of microRNA (miRNA)-146a
antisense oligonucleotide (ASO) and relative
miRNA-146a mRNA levels in cultured vascular smooth
muscle cells determined by real-time PCR
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Table 1 The number of vascular smooth muscle cells at
different time points (xts, n=6, x10°)

Transfection time (h)

Group 0 12 24 48
Normal 18.1%1.2 25.4+1.9 30.2+0.8 33.4+0.9
Control 17.4£2.0 24.2+1.6 28.8+1.9 31.6+1.1
ASO 18.2+1.1 21.3¢1.2° 23.7+0.6° 25.2+1.0°

ASO: antisense oligonucleotide; °P < 0.05, °P < 0.01, vs. normal and
control groups

2.2 miRNA-146a%: 3 s £ & & & # JmiRNA-
146afx X HZ T R4~6 h)g H 7%t BB g, 7
VSMC g A AT LK S JIORLAR 98 5, 30843 9¢ 't S 0 40
e iR, R WImMIRNA-146a % A% TR O AVSMC
We A TIIEZESTHT), LR H%OtE =PCR
Kyl 7 3244 41 i miRNA-146a mRNAFI K-, 51EH 4
Ry B M, RO R 41 1) miRNA-146a
MRNAZK 5% F (P < 0.01), XPIRNATHLEIT),
L2,
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Table 2 The absorbance values of vascular smooth muscle

cells at different time points (xs, N=6, A)
Transfection time (h)
Group 0 12 24 48
Normal  0.41x0.01 0.56+0.03 0.91£0.06 1.32+0.07
Control 0.41£0.03 0.54+0.03 0.88+0.09 1.27+0.03
ASO 0.42+0.04 0.48+0.03° 0.63+0.06" 0.86+0.03"

ASO: antisense oligonucleotide; °P < 0.05, 5p < 0.01, vs. normal and
control groups
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b: Control group

Annexin V-PE

c: Antisense oligonucleotide group

Figure 3 The apoptosis in cultured vascular smooth muscle
cells were measured by flow cytometry combined with
Annexin V-PE and 7-AAD
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2.5 miRNA-146a2 #VSMC#% B FkBp654PCNA#
A& 450 nmol/L miRNA-146a J X 5 1 1 15 4
VSMCJ548 hitH i1, Western blotf il 4h H 5o,

5 IR AR AL, R IRAIVSMCI % A
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miRNA-146a 1] Ll ¢ #f VSMC % i& #% [A -1 kBp65 #il
PCNA, MI{E{EVSMCHEsH, .14,

M:

PCNA 36 000

NFkBp65 65000

GAPDH 37000

Normal Control ASO

a: Western blot

14 O NF-kBp65
o PCNA

Relative protein levels

Normal Control ASO

P < 0.05, vs. normal and control groups
b: Semi-quantitative measurement

ASO: antisense oligonucleotide; PCNA: proliferation cell nuclear
antigen; NF-kBp65: nuclear factor kBp65; GAPDH:
glyceraldehyde-3-phosphate dehydrogenase

Figure 4 The protein levels of PCNA and NF-kBp65 in cultured
vascular smooth muscle cells )
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