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Mechanism of miR-29a-3p for alleviating airway inflammation in children
patients with asthma by targeting HMGB1/TLR4/NF-kB signal axis”
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Abstract: Objective To investigate the mechanism of miR-29a-3p in alleviating airway inflammation in
children patients with asthma by targeting high mobility group protein 1 (HMGBI1)/toll like receptor 4
(TLR4) /nuclear factor kappa-B (NF-kB) signal axis. Methods The peripheral blood samples of 52 asthmatic
children and 50 healthy children were collected. The expression level of plasma miR-29a-3p was detected by
qPCR and the levels of plasma inflammatory factors were detected by ELISA. The asthmatic rat model was
constructed by ovalbumin,and then miR-29a-3p agomir was intraperitoneally injected to overexpress miR-29a-
3p. The bronchoalveolar lavage fluid (BALF) at one side was collected. The total number of leukocytes and e-
osinophils (EOS) were counted and the levels of inflammatory factors were detected. The lung tissue at the
other side was taken and stained with HE to observe the pathological situation. The double luciferase reporter
gene system experiment verified the targeting relationship between miR-29a-3p and HMGBI1,and the expres-
sion levels of main proteins in the HMGB1/TLR4/NF-«B signal axis were detected. Human bronchial epitheli-
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al cell line 16 HBE was intervened with platelet activating factor (PAF) to simulate the asthma in vitro model.
After overexpression of miR-29a-3p and HMGBI1 by transfection, the expression levels of main proteins and
inflammatory factors in HMGB1/TLR4/NF-«B signal axis were detected. Results

children, the expression level of plasma miR-29a-3p in asthmatic children was significantly decreased (P <<

Compared with the healthy

0. 05) ,while the levels of inflammatory factors tumor necrosis factor-a (TNF-a) ,interleukin 6 (I.-6) and in-
terleukin 1B (IL-1B) were increased (P<C0.05),and the expression level of miR-29a-3p was negatively corre-
lated with the levels of TNF-a,IL-18 and 1L.-6 (P <C0. 05). Overexpressing miR-29a-3p could improve the nar-
rowing of bronchial lumen, thickening of bronchial wall,infiltration of inflammatory cells in bronchus and sur-
rounding blood vessels,significantly reduced the inflammatory score of lung tissue,reduced the total leukocyte
count and EOS count in BALF,and reduced the level of inflammatory factors in asthmatic rats (P <C0. 05).
The double luciferase reporter gene system confirmed that miR-29a-3p could targeted inhibiting HMGBI1 in
asthma model rats, moreover,the expression levels of main proteins in HMGBI1/TILR4/NF-«B signal axis in
the asthma model were increased significantly (P<C0. 05). Overexpression of miR-29a-3p could reduce the ex-
pression of HMGBI1/TLR4/NF-kB signal axis and its regulated inflammatory factors after PAF stimulating
the cells,but this effect could be counteracted by overexpression of HMGB1 (P <C0. 05). Conclusion The ex-
pression level of miR-29a-3p is significantly decreased in asthmatic children patients,which is closely related to

the increase of airway inflammation level. Overexpressing miR-29a-3p can alleviate inflammation by targeted

inhibiting the expression of main proteins in HMGB1/TLR4/NF-kB signal axis.
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FI 3% [ Sigma A &, ¥ 8h 7 5 B xR (NO 1 95
75 FEE A A A% R IR AR (pe DNAY I H 1 4=
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& BAEEOB(ECL IR A S HE Q@i [ LA
s RAEMA A, —Hi. Z 9B A % E Introvigen
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1.4 Hik

1.4.1 qPCR Kl i i A3 2 30 L 32 25 16 A1 o]
JOK I 5 43 85 1 3% . SR B qPCR W I 3% / J5 22 40 ffd v miR-
NA 5 mRNA #4785 & 8 W & . qPCR:ffi H Tr-
izol IR & HE I 2% /4 40/ 40 o i A RNA L 38 i J
SR L% 5%l cDNAL ffi [l SYBR Green 1205 i# 17
R, SR T 225 B AT Rk B . miR-29a-3p &
MR U6 fE A NS, U6 mila 519 /5 4.5 -GCT-
TCGGCAGCACATATACTAAAAT-3"; 5 W 5| ¥ ¥
5. 5'-CGCTTCACGAATTTGCGTGTCAT -3', miR-
29a-3p ®i If 5 ¥ F 3. 5'-CGCTAGCACCATCT-
GAAAT -3'; & 1 51 9 ¥ 4. 5'-AGTGCAGGGTC-
CGAGGTATT -3'., mRNA #; | 5% A} p-actin ¥ A N
%, Bractin A [ 51 ¥ F 4. 5'-ATACGCTGGGAT-
GAGCACTGG-3"; ] [ 5] ¥ J¥ %1 . 5'-TCTTTGCG-
GATGTCCACGTC-3', HMGBI Hila 5| ¥ 5% . 5'-
ACATCCAAAATCTTGATCAGTTA-3"; & [n] 8| ¥
F %. 5-AGGACAGACTTTCAAAATGTTT-3',
Jifr g 3K 38 A F (TNF)-a 1 [ 5] 4 FF 51 . 5'-TCCT-
TCAGACACCCTCAACC-3" s & 5 ¥ 7591 . 5'-AG-
GCCCCAGTTTGAATTCTT-3', M4l £ (IL)-
1B AT S ¥F 5. 5'-GCTGTGCAGGAGATCACA-
GA-3"; ]2 i 51 ¥ ¥ %1 . 5'-GGGCTCCATAAAGT-
CACCAA-3", 1L-6 i 7 5| ¥ J¥ 3. 5'-ATGCTTC-
CAATCTGGGTTCAATC-3"; & 1 8l ¥ J¥ %1. 5'-
ACTCGTTCTGGAGGTAGTCCAGGTA-3',

1.4.2 ELISA JLE Mm% kM A2 ELISA il #l &
K 48 9 7 TNF-a 1L-6  1L-18 7K, fif F§ ELISA
TR B I R R S A I E R R (BALLE) v 5% E A
TR R AR A AT %2 2 4347

1.4.3 IWndTm RAWNEEASESET LA
I g A R OB Wistar KRR 20 o X BB 41 B 80 41 |
miR-29a-3p &L #iK4 3 4. B4l 6 H, BRI KR
F1REHE S RAEEEN&H 100 mg WWEEAS
100 mg 2 A A 09 7 VB S0, X B2 ) 5 A B Y
AR, W 15 RIFGR . KRB RS A 1550
T AR T K 6 B A R K AR L 1 4k 2
Jil, miR-29a-3p ;i F R4 KR AR H G HE A M A
H 4 h 3l S B8 P 5 miR-29a-3p BENH , W S AR )
PERYZH 5y W2 7 9 45 19 NC 38l 1.

1.4.4 BALF WX fEf)s 1 REAS 24 h WAb3E
B R R — M S S5 L 55— MG 1 mL A
FRER K W YE 3 U, [l 80 Y Y W VR L AR R B mh vk IR
RIEE S L 2 000 r/min B .0 10 min, W& F3& R IHB
HAHAT —80 CHVKF & . e RAE HFKF. 4%

21 B T TR R ) 8 Tk % o Y A R . 440 B AT A
RGBS A A0 5 o TR R 40 R (CEOS) T8I

1.4.5 HE et AbFE K FUS BUHS A 2 i il 41 21
W R UM 2 20 1 22 S5 A 5 e A YD L SRS 43 )
FKHTGAK Sl o, B g,
HR AR 2 A0 40 A i3 1 A BE IR AT RORE P43 2 0 4 S TG RE
Y MR 5 1 430 S 0 A /D R s 2 43 Sk AT TR T
0B AR A B 5 3 A Sy A R TR B XL R A 4
Ji 54 4Ry AT T L A B 4 2 S8R 0 i

1.4.6 MWHOCEBFRERR RSB i LA
Yife B % A Starbase 43 #T miR-29a-3p B H 45 &
KoK w-HMGB1 # [ 45 & 7 &4 K B 8 mut-
HMGB1 #1045 & 07 25 R BLi%E 2 3 psiCHECK-2 it
Wl Yl ) 5 NC 8 miR-29a-3p 34 3h 7] 3L A %
Y AP YL 48 h JE I E X6 K I
1.4.7 Western blot i{% R Western blot ¥l
HMGBI1.,TLR4,NF-«B & [ iy &5 &, f#i /] RIPA
LMo v N ZH 2/ A b PR B S R 1 ] BCA EH
AT X AR A AT A b T I A R N R T 0
Tk iz 58 112 HL 9k (SDS-PAGE) 3 85 % 11 5 56 % & PVDF
B 5 Yo AG 2F WA 1 ho B IS —$ifE 4 CHE T
WSS M —HiAE 37 CHEE 1 h, ECL fb2# & 6k
F G 5 S 25 A L A AT B AR X R ik i, DL Brace

tin fE NS,
1.4.8 #IET W ¥ 16HBE 404K 4 41. % &

41 .PAF 4. miR-29a-3p it £ HE 4 5 miR-29a-3p +
HMGBI i £ A 41, X} 4] . PAF 41 41 e %« NC #%
23], miR-29a-3p i 3% 3k 4 41 ffd 55 Y& miR-29a-3p ¥
], miR-29a-3p+ HMGBI 3 %35 21 [7] i %% ¢ miR-
29a-3p ¥ 75 pcDNA-HMGBL, 4% 24 h J5 &%
MEZA AN o 3 HIAERE SR AP R N 10 ng/mL PAF
B 24 h,

1.5 Siitephb B R SPSS22. 0 48 it #1443 #r %k
Pio ERSMAIT R x £ o, 4l R
e B8 B ER NI R M(P,,, P&
7~ » 21 [A] Eb 358K B AN 55 5 2R i Pearson A € 0 BT 4K
PRI AR e, DL P<<0.05 HZESASITFE X,

2 % R

2.1 f#RREJLE kg LMK miR-29a-3p. TNF-a,
IL-6 IL-18 KL 55 fa e L bh e, 1 g 26 L I
B miR-29a-3p Fik 7KV B3 T I (P<<0. 05), 1M &
it A F TNF-a 1L-6 \IL-1B /K -2 T+ 5 (P <<0. 05) , WL
1, B e e L2 o miR-29a-3p ik K
59 R 7K 19 A0 SC PR 247 43 B & B, miR-29a-3p
FiRKFE TNF-a IL-1B8.1L-6 /K FH 2 A MK G-=
—0.403,—0.290,—0.282,P<C0.05),

2.2 2RIk miR-29a-3p Wl 5% WE i A A R BRACE R
AE il ER I A S Wistar KRR EE 2048 17
RE Y B g R BRZE B B R 5 » 1 B B PICEE RN 4T g
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R A =N = AN G ) | B | RN e (T
JEJG BOR BR— M i il 20 20, 38 5 HE 3 £6 00 520 B %
P, A HE T X B 4 R B R R RS AR S I AR
EREN L, SR TR TR ML A R A SR ORE AN R IR
RAETEATTH 5 (P<C0. 05) , 1 S5 AY 4] FE 45 » miR-29a-
3p i R IR ALK B LA BEAR AL AT BT & L R AE T4 B

FFEAIR(P<C0.05) ., [A] B Y 48 K B o5 — 1l BALF,
A TR 20 K BRI B EOS T80k xR 2 35 4
(P <<0. 05) , RAE P F /K 5. 3 T (P <<0. 05) 5 1M
miR-29a-3p L Rk A GHEMH LE, B MBS
EOS 4 i W /> (P<<0. 05) , 485 T 7K F 1 5 1%
flR(P<C0.05), WK 1.3 2,

*1 fER)LE M EJLMHE miR-29a-3p, TNF-o IL-18,1L-6 7K F tb 2

i H n miR-29a-3p H X} FZ ik & TNF-a(ng/L) IL-1B(ng/L) 1L-6(ng/L)
R JL# 50 1.3620.49 175.21467.52 8.38+3.55 416.50+160. 51
% ity 7L 52 0.3340.13" 432.524135.24 " 13.15+5.49" 765.08+312.69 "

TE: @B L g, " P<<0. 05,

2.3 miR-29a-3p A 1 HMGB1 %35  Starbase
WA 4 B B 7R . miR-29a-3p 5 HMGB1 mRNA 3/
UTR X877 76 #1125 4 (B 2A) TR R A WO &R
fif i 25 FE I R g i A7 0 E L 45 R B, w-HMGB1 5
miR-29a-3p Hei YL AIL T 28 56 F & 1% (P <<0. 05)
M mut-HMGBI1 5 miR-29a-3p 5% YL R 23 5 i 5¢ )
KEHETE(P>0. 05,8 2B), BfiJE X 7@ ILES
W L 3 HMGB1 mRNA ik K, & 9
i L 2% HMGB1 mRNA £ 35 /K F (13. 134+

5. 49) B fd B )L (8. 3842, 55) B & T (P <<0. 05)
M HMGB1 mRNA 5 miR-29a-3p 23k /K F 12 1 A
K(r=-—0.426,P<0.05), [FEF,%F b 3 41K M2
Z1th HMGB1/TLR4/NF-«B {55 iy 3 2 & (1 £ ik
L R PR R 2 K B HMGB1/TLR4/NF-«B il iy
F2 AR 2 TR et B K BRI S B, T miR-29a-
3p 1t F2 ik 4 HMGB1/TLR4/NF-«B (554t F 5 &
1 3k i JOR AR A4 B 35 /> (P <<0. 05) . ULl 2C,
%3,

B 1 SHARMARAN HELBLER (R =200 pm)

x2 SEARMARKIETFES,BALF P 2 AMMEB . EOSHBERERFKRKFMLLBEIM(P,y,Prs ) x£5]

a5 . P S A e A EOS fréf&t TNF-a 1L-18 1L-6
(X10%) (X10") (ng/L) (ng/L) (ng/L)

it BE 21 6 0€0.0,0.5) 0.9940.16 0.10-0.03 0.9940.06 1.0940. 18 6.12+1.39

1T 41 6 3.5(30.0,40.0)" 7.474+1.10°  3.6040.41° 30.05+2.75°  8.70+2.33"  69.78+3.52"

miR-29a-3p i Fik A 6 1.5(10.0,20.0)7 3.7040.49%  1.2540.17%F  9.234+2.07%  3.8140.647 21.55+3.87°

o GXF AL #, " P<C0. 05; SHEEIZ i, T P<<0. 05,
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1.5+ B NCEEhHI
=3 miR-29a-3pEN5
W EER S EE RS *
ZRIRERE ) — R_90a—
KRS HMGB1 F & = 1.0 N miR Z?a 3p
I PREE I e l & RBE A SRS
= HMGB1 — -
ﬁ 05 TLR4 R -
wt-HMGBI: 5'- GACAUUCCACAGUAUGGUGCUC-3’ 2 NF- k B —
| [EETTTT & ot | —
miR-29a-3p: 3'- AUUGGCUAAAGUCUACCACGAU-5’ Practin wee W ——
0.0-
A mut- HMGBI:5-GACAUUCCACAGUCGAAGUAGC-3 B w-HMGB1 mut-HMGBI c

: A 2l Starbase /443 HT miR-29a-3p 5 HMGBL [ #0 [1] 25 & 6 &0 B S W% 0 FE i 4 36 B R 48 36 9F miR-29a-3p 5 HMGBL [ #0 [7] ¢
., P<<0.05;C N 3 4K EMiZH40h HMGBI1/TLR4/NF-«B 15 5%l 73 T 1) Western blot i ¥ 45 ) .

& 2
*3 SHARMAL HMGBL/TLR4/NF-«BlE ST E
EARIZERR(x+s)

2531 n HMGB1 TLR4 NF-«B

Xf B0 6  1.03+0.06 0.96+0.15 1.05+0. 27

e 6 2.89+0.38" 3.43+0.40" 3.9840.54"
miR-29a-3p i . . .
. 6 1.2640.23% 1.8440.437 1.4040.297

T E MR A, T P<<0.05; SRR g, T P<<0. 05,

2.4 miR-29a-3p il i M #il HMGBI1/TLR4/NF-«kB
F5 Mk a0 RAER TRk SXTIA M.
PAF 40/l miR-29a-3p # ik K FFEAK (P <C0. 05),
M HMGB1.TLR4 . NF-«B & [1 M %8 4 H T £ ik K F
TH#E (P <C0.05) ;5 PAF 4 H % . miR-29a-3p i £ ik
HYMME P miR-29a-3p F ik KT/ (P <C0. 05) . 1M

miR-29a-3p 5 HMGB1 B [ 75 % RGBT

HMGBI1 ., TLR4 . NF-«B & [} 2 5E % 38 K F F
K (P <<0.05); 5 miR-29a-3p i % ik 4 It &, miR-
29a-3p+ HMGBI i £ ik 4 miR-29a-3p £ ik K F 2
SIS E X (P>0.05),/H HMGB1,TLR4,NF-
kB T H R AE P F 238 KF FH i (P <<0. 05), LA
3.3 4,

X
s P
% /‘\9‘? ﬁy /’\9.,‘.)8/%’
O NS SN
I < ANNY &
) X i N
HHGE T e e oo @ CRD

TLR: o o —

NF K| e S — —
B-actin W NN SN —

4 BTG HMGB1/TLR4/NF-«B 15 S5
4> FH) Western blot ¥ 45 8

& 3

x4 4 A miR-29a-3p . HMGB1/TLR4/NF-«BESHER SR EREF mRNA X RIZEM LK

TNF-« 11-18 11-6
2190 miR-29a-3p HMGBI TLR4 NF-«kB

mRNA mRNA mRNA
X HEZH 0. 9840.07 0.992+0. 01 1.0140.15 1.0340. 08 1.0240. 08 0. 9440. 08 1.0340. 09
PAF 44 0.280.04"  2.7640.44"  3.1140.14" 3.5840. 36" 2.1440.18" 1.7340.22" 2.6640.08"
miR-29a-3p 1 F k4L 1. 282£0.067 1.2240.10°  1.8340.067 1.5940. 077 1.214+0.107 1,090,197 1.132£0.157
miR-29a-3p+HMGBI i #3541 1.324-0.03 3.17+0.11%  2.6440.19%  2.87+0.13° 2.18-+0, 26 2.05+0,11° 2.80-+0, 22°

T X R B, P<C0.05; 5 PAF 4148, 7 P<<0.05; 5 miR-29a-3p 3 %3k 41 4, & P<0. 05,

3 it ®
W 2 L 3 A7 ) I W T 9 , L A I IR
R AIF 2 b M A AR L A R N R N 5
SRR R SR T Ak B L B e g R L I
b miR-29a-3p 5 R AE B F /K, 45 5 R 5 R
JLEE e, B Wiy BB L 2K P miR-29a-3p ik 7K P
FHFEAR (P <<0. 05), 1fif & %E I F TNF-a, IL-6 ,1L-18
K2 TF (P <<0. 05), miR-29a-3p # ik K F 5
TNF-a IL-18.1L-6 ¥ 5 1 A 3¢ (P <C0. 05), %%
P27/ miR-29a-3p W RES 5 T WG B IL BT R T 7L,
N T UESE miR-29a-3p 7 1 it i) 4 T, A< BF 52
SR FH O 3 R 1R o el 2 R RO Y ORI AR A

S W O )2 T g A R () A A B YE R
LA 5 AR B G 28 T i 1) A A, T 32 45 fE P R B2
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