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Effect of IncRNA TUGI targeting miR-326 on airway smooth muscle cell
apoptosis and inflammatory factors in children with asthma

LI Qinghua, SONG Jingrong, DONG Yan, LYU Baiyu, LYU Wei
(Department of Pediatrics, The Ninth People’s Hospital Af filiated to Shanghai Jiaotong University, Shanghai 201900, China)

[Abstract] Objective To explore the effect of IncRNA TUGI on airway smooth muscle cell apoptosis and inflam-
matory factors in children with asthma and its molecular mechanism. Methods The airway smooth muscle tissues of chil-
dren with bronchial asthma and non-asthma patients who were admitted to our hospital from January 2017 to June 2020
were collected; airway smooth muscle cells ( ASMCs) were isolated and cultured; and divided into si-NC group,
si- TUGI group, miR-mimics-NC group, miR-326-mimics group, si-NC + miR-inhibitor-NC group, si-TUGI + miR-
inhibitor-NC group, si-TUG1+miR-326 inhibitor group. Real-time fluorescence quantitative PCR (RT-qPCR) to detect
the expression levels of TUGI and miR-326; flow cytometry to detect cell apoptosis. Western blot to detect protein
expression. The enzyme-linked immunosorbent assay (ELISA) to detect 11.-4, IL-5, 1L.-13 levels. The dual luciferase
report experiments verify the targeting relationship between TUGI1 and miR-326. Results The expression of TUGI in
airway smooth muscle tissue of asthmatic patients was increased, and the expression of miR-326 was decreased (P<C
0.05). After silencing IncRNA TUGI or overexpressing miR-326, the apoptosis rate in ASMCs was increased, the
expression of Bel-2 was decreased, the expression of Bax was increased, and the levels of 1L.-4, IL-5 and IL.-13 were
decreased (P<C0.05). TUGI targets and negatively regulates miR-326; interference with miR-326 can reverse the effect
of silencing TUG1 on airway smooth muscle cell apoptosis and inflammatory factors. Conclusion  Silencing IncRNA
TUGI can promote the apoptosis of airway smooth muscle cells in children with asthma and inhibit the release of inflam-
matory factors by targeted regulation of miR-326.
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Table 1 The expression levels of TUG1 and miR-326 in airway smooth

muscle tissue
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2% i 58 L2 9 2.43 + 0,020 0.44 4+ 0.020
2 QE% t 43.190 23.390
2.1 TUGI Ml miR-326 75408 -7 JLZH 21 10 % 3k K <0.001 <0.001

- SRR L H AR B R AR L A S 7 i L4 2
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JULAR B B R T e R RE R TS . 5 si-NC4

P
TE - 5w i 8 LA e 8, D P<<0. 05
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IL-13 KRR (5 P<<0.05), L3 2,8 1.

F2 RETUGI MSEFFNABABATRRERFHEMmEeLs)

Table 2 The effect of silencing TUG1 on the apoptosis and inflammatory factors of airway smooth muscle cells

2 51 n TUGI PTIHR X107 Bel-2 Bax IL-4(pg/mL)  IL-5(pg/mL)  IL-13(pg/mL)
si-NC 41 9 1.1040. 02 11.1240. 26 1.0140. 02 0.9870.02 51.4442.00  32.00%1.97  37.56+2.15
s-TUGT 4 9 0.4540.020  20.0340.320  0.5740.030  1.7640.030  26.78+1.840 17.89+1.180  20.2241.550

t 22.110 21.750 13. 560 21.400 9.059 6.135 6. 540

P <20.001 <20.001 <20. 001 <20.001 <20.001 <20.001 <20.001

W5 si-NC 4l #, O P<C0. 05
si-NC si-TUGI si-NC si-TUG1
10" 107
Bel-2 WD — A ] g
10°] 1035
_ 10°7]
Bax  M— = :
10'7
. 100 TTTTT T T TT T TrryTT
B-actin N A 10* 10° 10' 10 10° 10°

®

Annexin V-FITC

1 B TUGI 34 S iE F 8 AL 4 A A B = R & AE B F A %1
Figure 1 The effect of silencing TUG1 on the apoptosis and inflammatory factors of airway smooth muscle cells
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Table 3 Dual luciferase experiment of TUG1 and miR-326

20 5 n WT-TUG1 MUT-TUGI
miR-NC 4] 9 1.0240.02 1.0740.02
miR-326 41 9 0.4240. 020 1.0340.02

t 19. 060 1.396
P <20. 001 0.182

5 miR-NC 4. O P<0. 05
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Table 4 TUGI targeting negatively correlated miR-326

5 n TUGI miR-326
si-NC 41 9 1.0540.01 0.98+0.02
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5 si-NC 4l g, O P<C0. 05

2.4 1EERIK miR-326 XA IE - LA A A R T K5k
JERF RN 5 miR-mimics-NC 41 L%, miR-326-
mimics ZH miR-326 F Kk KFEF &, QM K F 5,
Bel-2 3K K F BEAK, Bax ik K P 7t &, IL-4 115,
11L-13 /KA (P<<0. 05), W3 5, 3,

® 5 ERIE miR-326 3 FE T B AL A0 E T R K E B F R (xEs)

Table 5 The effect of overexpression of miR-326 on the apoptosis and inflammatory factors of airway smooth musclecells

2157 n miR-326 P T-H(X1072) Bax IL-4(pg/mL) IL-5(pg/mL) IL-13(pg/mL)
miR-mimics-NC 4] 9 1.1240.02 9.6140.35 0.94+0.02 1.0640.02  54.11+2.11  30.78+1.30  34.7841.99
miR-326-mimics 4 9 2.4940.030 21,38+0.310  0.4340.029 1,8740.030 33.00+1.80% 18.224+1.210 19.56+1,64P
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Figure 3 The effect of overexpression of miR-326 on airway epithelial smooth muscle cell apoptosis and inflammatory factors
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Table 6 Interference with miR-326 can reverse the effect of silencing TUG1 on the apoptosis and inflammatory factors of airway smooth muscle cells

21 5 n miR-326  PFTIHR(X107%) Bel-2 Bax 1L-4(pg/mlL) IL-5(pg/ml) IL-13(pg/mlL)
si-NC+ miR-inhibitor-NC #{ 9 1.09-+0. 02 10. 144+0. 26 1.06=+0. 02 1.1240.03 43.89+2.69 27.00+1.48 28.22+2.29

si-TUG1 -+ miR-inhibitor- NC 20 9
si-TUG1+miR-326 inhibitor 1 9  1.0140. 029
F 771. 400
P <C0. 001

207.700
<20. 001

2.4440. 049 17.4240.380 0.5140.01P
9.4740.23% 0.9840.02%
156. 400
<0. 001

2.082+0.037  22.22+1.650 13.2241.090 14.44+£1. 267

1.0540.02%  47.6£2.18%  31.8941.73% 26.4442.159
454. 200 36. 540 20. 190 17.180
<<0. 001 <<0. 001 <<0. 001 <<0. 001

¥+ 5 si-NC+miR-inhibitor-NC 4 .4 , Q P<<0. 05; 5 si-TUG1~+ miR-inhibitor-NC 41 H 4 , @ P<<0. 05
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Figure 4 Interference with miR-326 can reverse the effect of silencing TUG1 on the apoptosis and inflammatory factors of airway smooth muscle cells
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