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Effect of miR-34a on Proliferation of Pulmonary Artery Smooth Muscle Cells in
Rats Induced by Hypoxia
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Abstract: [Objective] To observe the effect of miR—34a on the proliferation of pulmonary artery smooth muscle cells
in rats induced by hypoxia and explore its possible mechanism. [ Methods] Rat pulmonary artery smooth muscle cells were
primarily isolated from pulmonary arteriole and cultured. After 3% O, treatment, the expression of miR-34a and Notchl
mRNA in rat PASMC were detected by real time PCR. The cell proliferation was detected by EDU after over—expression
and inhibition of miR-34a and silencing Notchl by cell transfection under hypoxia,and the expression of PCNA was detected
by real time PCR and western blot method. [Results] We successfully isolated and cultured rat PASMC. And after 3% O,
treatment , the expression of miR—34a in rat PASMC was significantly decreased after 48 h compared with 24 h (P < 0.05).
However, the expression of Notchl mRNA increased significantly after 48 h compared with 24 h (P < 0.05). In addition,
over—expression of miR—34a and silencing Notchl significantly inhibited hypoxia—induced cell proliferation, while inhibi-
tion of miR—34a significantly promoted the PASMC proliferation (P < 0.05). [ Conclusion JmiR—34a participates in the pro-
liferation of PASMC induced by hypoxia, and it may be through up-regulation of NotchI to induce cell proliferation.
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A . B: tissue patch culture of PASMC; A: cultured for 3~5 days; B: cultured for 7~10 days (100x); C,D: primary cultured PASMC were de-
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tected with alpha—SMA by immunohistochemistry. C: at low magnification (100X ), spindle cells were densely packed, and almost all of cells were

positive for PASMC; D: red stained myofilaments were clearly observed in the cytoplasm at high magnification (200x).

1 PASMCHFMEELER
Fig.1 Cell culture and identification of PASMC
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The expression of miR-34a was decreased in PASMC when ex-
posed to 3% oxygen for 24 h and 48 h. Student’s i—test was used for
different test of miR-34a expression between normoxia and hypoxia.
1) t = 9.450, P = 0.001 compared with normoxia 48 h. Data are
shown as mean+SD, n = 3.

B2 {REALIEE KR PASMC F miR-34a &R %
Fig.2 Expression of miR-34a in rat PASMC after
hypoxia
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The expression of Notchl mRNA was increased in PASMC when
exposed to 3% oxygen for 24 h and 48 h. Student’s ¢—test was used for
different test of Notchl mRNA expression between normoxia and
hypoxia. 1) ¢ = -4.006, P = 0.016 compared with normoxia 24 h.
2) t =-4.624, P =0.01 compared with normoxia 48 h. Data are shown
as mean+SD, n = 3.

B3 (RIS PASMC H Notchl ] mRNA FiAKF
Fig.3 Expression of Notchl mRNA in rat PASMC after
hypoxia
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Hoechst33342 Overlay

Control

Hypoxia(H)

H+miR-34a H+miR-34a
inhibitor mimic H+Si-NC

H+Si—Notchl

Percentage of EDU positive cells

Primary PASMC were transfected with miR— 34a mimics (20
nmol/L) , inhibitor (20 nmol/L) , si—-Notch (40 nmol/L) and all star
negative control (Si—NC, 20 nmol/L) respectively, and cultured in hy-
poxia for 48 h, proliferating PASMC were determined by EDU assays.
H represents hypoxia. Representative pictures are shown from three in-
dependent experiments. One—=Way ANOVA was used for different test
of EDU positive cells percentage between six groups (F = 26.097,
P = 0.000). Tukey—test was used for multiple comparison. 1) P =
0.002 compared with control. 2) P < 0.05 compared with H+Si—NC.
Data are shown as mean+SD, n = 10.
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Fig.4 Effects of over expression and inhibition of miR-

34a on proliferation of PASMC under hypoxia
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Primary PASMC were transfected with miR—34a mimics
(20 nmol/L.) , inhibitor (20 nmol/L.) , si—Notchl (40 nmol/L.)
and all star negative control (Si—NC, 20 nmol/L.) respectively,
and cultured in hypoxia for 48 h, mRNA levels of PCNA were
assessed by qRT=PCR. One—=Way ANOVA was used for differ-
ent test of PCNA mRNA expression between six groups (F =
38.312, P = 0.000). Tukey—test was used for multiple com-
parison. 1) P = 0.008 compared with control. 2) P < 0.05 com-
pared with H+Si—-NC. Data are shown as mean£SD, n = 3.
E5 {RETEREFMINE miR-34a /5 PASMC H PCNA
mRNA KR IEER
Fig. 5 Effect of over expression and inhibition of miR—
34a on PCNA mRNA expression in PASMC under
Hypoxia
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Primary PASMC were transfected with miR—34a mimics
(20 nmol/L) , inhibitor (20 nmol/L.) and all star negative con-
trol (Si—=NC, 20 nmol/L) respectively, and cultured in hypoxia
for 48 h. Protein levels of PCNA were detected by Western
blots and quantification of Western blots are shown. One—=Way
ANOVA was used to test difference of PCNA protein expres-
sion between five groups (F =55.480, P = 0.000). Tukey—test
was used for multiple comparison. 1) P = 0.000 compare with
control. 2) P < 0.05 compared with H+Si—-NC. Data are shown
as mean=SD, n = 3.

6 R|LEFTRIAFAMH miR-34a /5 PASMC H
PCNA EHHIRIA

Fig.6 Effect of overexpression and inhibition of miR-34a

on PCNA proteinexpression in PASMC under Hypoxia
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