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A AL HE K R IR YT W W R IR AR . AT 9 P03 o
K S <4 i g E P Mk (bronchoalveolar lavage
fluid, BALF) # miR-130a-3p, H W Ml 2 & H 7
(autophagy-related protein 7, ATG7) . &4 B T
SBEBHE TFAFEIK. BIUE miR-130a-3p 5 ATG7
(R0 1) 399 OC &R IRt — 20T miR-130a- 3 p 3 i 41
B35 ATG7 X ¢4 PR 5 F1 0 528 AH OC R /Y
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1B ol AR N i A (A9 0 5O it 420 H AN EE ] BB LAy
R B W 2H (= 45) | o W Wi 2H (= 58) 1 F B
KIGEEWE WG (n=42), BEWER. 1 HE/LD 2 d
HBEH EE R T Sh R iz B, PEF %0 >80 ;
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60 %0 <<PEF %6<80 %0 ; & i J& fis o J& W Wity - B K FF 4k



5 4 1

BERRHE :miR-130a-3p W 1L Bl 57 WA G A 7 M JLE X KRB BN 1Y Thl/ The -1 i< 8 & 253

B H B ECR B B E Az L PEF 20 <<60 %0, 32
S L BE N AR (1) 2 B A5 4 S A 2 it
BiiiG 48R (2016 4E RSO "0 5 () ¥ B k2, A 3%
ZIRIT s (D FRY =6 Do HEBR AR k. (1) .0 U M
Wit 5 (2 G I Jili 5] 5 B 9 i 45 4% 5 (3) 15 d il FH 4t
AR (DOERIE U AT RNR . 53 L8 AR
1ok B 2 22 8 BLRE A 1 fa R L 3E 40 1) (JE SR IR
Wit T 50 J g R Al vy it 8 9% s o 3 B S 8 1 e 2R
FONXIRA , AR AEEEERRET R St
(fE 5 .2018014 ) , R H R IE ¥ AIE Rl 22 .

1.1.2 ¥ BALF o miR-130a-3p ATG7 i | %

I 8 H mRNA K 2k B RT-qPCR % 4 il
mRNA K. #% 8 RNA # B0t 7 & 3 0, 42 B
BALF 1) & RNA, #% — % RT-PCR & 7 & )i
WK B RNA S 5l cDNAL RO 45 F: 42 °C g
H 40 min,85 CMFE 5 min, 1 4514k 94 °C
2 min, 94 °C 30 s,55 “C 30 5,72 °C 30 s,72 C
2 min, ®EH 30 MEH . ATGT T 8 B8R 14 LA
GAPDH mRNA JKFEAERWNZ B, miR-130a-3p Lk
BHRIEHN U6 mRNA KP4/ RN 2 B, BIE
27 ALCE miR-130a-3p ATGT7 F1 1 B JR & (1
mRNA A X FIR K. FIFHLE 1,

&1 5IYFY
Tab.1 Primer sequences

H M G—>3) JZ ) (57—>3"
miR-130a-3p CAUAAGCCGUA CACCUUGAC AGUAGUAUUGGCCGACCGUCA
ATG7 GCGGAGGCAUACCAGACAGAGAGCGGAU UGCCAU GACAGCGCAUCCAUGAACUCCA
1 R R 2 1 CUGAU GUCCGUC AAGCCGUCGCGACCUU AUCACUGACAGCUGACCGCUAC AGGAACA
GAPDH AUAGCCGCACUGAAGGCCUG UGUAGCGCAAGCAUGACAC
U6 AUCGUCCUGGCAG UACUUCC AUAUG AGCUACGCCUGACCAUCAAG

miR-130a-3p : i/ RNA-130a-3p; ATGT . HEAH L H 7.

1.1.3 A BALF /i HE A EH FKFE R
FH ELISA Pk i #% BALF w538 5 8 AH G I
K. AR ELISA 3057 & 1 W46 0 BALF (1 48
M/~ 4 (interleukin 4, IL-4) ., 3 &-y (interfer-
on-y, IFN-y) . %3k & 4 E (immunoglobulin E,
IgE) IL-5.1L-13, 4 fZ & 1(endothelin 1, ET-1),
4 B E A8 2 (matrix metalloproteinase 2,
MMP-2) #l MMP-9 7K -, DL IFN-y {03 5 Bt
T 4001 1(T helper 1, Thl) % 40 ffd, 1L-4 % 3¢ %6 Bl
P T 4008 2CT helper 2, Th2) B4,

1.2 41

1.2.1 B3F miR-130a-3p 5 ATGT {458 1] 9 15 56
7 RS R 16HBE( RgFE AR A
MR F]D  PCR 9734 1050 & [ F8 R R /R B (D
HIRAR T, ATGT B AR fiki (ATG7T WT) (ATG7
AR ® i ki (ATG7 MUT) . miR-130a-3p HE L4
(miR-130a-3p mimic) (W E FEMEEYHRAFD .
KA A 16 HBE F1 W3¢ 5% 2 i i 45 5
PRS2 30 HEAT B0k . AR 48 2 8 AL 5 2 i ATG W
ARG AE R A DL B Al 16 HBE 19
cDNA M, i i PCR § 4 , 3% B A= 7Y Ao AR
RIFE ), & 3 B BF A 0 ATGT7 3UTR Fl 5 58 78 A
ATG7 3UTR, ¥ 16HBE 4 4% #h T 12 Lk,
BaMLSY N ATGT WT 41 . ATG7T WT+miR-130a-3p

mimic 21, ATG7 MUT 4 ,ATG7 MUT + miR-130a
3p mimic 4, PEATH KT IR, LA EE S = 80%
B4 1ip2000 32870 5 J0R B RTR & o AR 40 43 2 0
REWIMA RS FE M b, gk S 35 6 b, 0 6 fef
Wi H SR 24 h J5 USRS HAM M, R ER
TR 3 A ARG D 4 7 e P G T % 20 5 ' B
1.2.2 @®fik 16HBE 2801 ATG7 fy3Rik R
Qe mi ik 16HBE 41l ATGT fyRiE. WX 5
1 16HBE 20, LAAEFL 40 J7 A9 % B 200 & 6 FLAR
WL BEHL A N B ATGT (si-ATGT) 28 1 8t A% X g
21 (si-NC 41 . fR48 1ip2000 5286 4 B 4> B M si-NC
AN sFATGT 8 si-NC b fl si-ATG7 Jiibn
(HHEFEAYARA RS 5 6 h J5HE K
B E R SR W AR LB 3R 24 h, 20 pg/ L I £ 0 kb R 5L
YUIS A 20 L 8 h, 2R I ELISA B4 M si-NC 4
si-kATGT 2H 48 M b 3% W& T TL-4  IFN-y, IgE. 11L.-5,
IL-13 ET-1. %% fk 4= K {71 (transforming growth
factor-pl, TGF-1) \MMP-2 FI MMP-9 {7k -,

1.3 Siit2ehb3 SRA SPSS 21. 0 #4748 1t
bR GHHEEORIL XS FoR. L4 R
K28 J7 22 40 0T » 2L 18] 9 6 EL R ) LSD- A5 55, 2 40
AR BT, P<<0.05 R 2 54 % 3%
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IgE IL-5 A1 IL-13 7K F-34 fin (P<C0. 05) . & & X f&

2 & R
o5 I Wiy 26 1 7niR—130a—3P\IFN—Y 7J<¥1E§?§%J§
E.?ﬂ(—?tlﬁ? 'ﬁﬁmﬂﬂttﬁf ?r‘%“ﬁﬁéﬂ g

ATG7 mRNA 11-4 IgE  11.-5 F11 11.-13 7J<%7—TE]?§}§
W g 28 1 H B X% fE TR OBE W W 4 A9 miR-130a-3p . " -

SHRITE Y KT R4 9 ATG7 mRNA L4,  BEX(P<0.05.%2),

%* 2 AR BALF ' miR-130a-3p ATG7 Fl46 it B F K Ho %%
Tab.2 levels of miR-130a-3p, ATG7 and inflammatory factors in BALF between different groups

! miR-130a3p ATGT b/ fress / O/ fus/ P/
mRNA (pg e+ mL™1) (pg+mlL™1) (pg*smL™1) (pg+*mL™1) (pg e+ mL™1)

Xt Al 3.10.4 0.920.1 15.643. 2 402.3%15. 6 0.220.0 42.546.8 56. 37,4
A% I W 2 2.140. 2% 2.1+1.0%  25.8+2.2%  252.6+12.8% 1.5+0, 3% 147, 3+14. 8% 215. 6+10. 8*
o BE I I 21 1.640. 1% 2.540.8%  28.643.1% 248,310, 8* 1. 60, 3% 151. 2416, 2% 219. 6412, 3%
W REE NG 0.350. 1%%4 4,340, 1%F4 43,645, 6544 185, 2012, 4% %4 2,440, 1%=4 1853421, 1%#L 241, 6415, 7%54
F 5.201 8. 210 9.032 15. 201 3.201 5.632 12. 302
P <£0. 001 <0. 001 <<0. 001 <<0. 001 0.041 <<0. 001 <£0. 001

miR-130a-3p: fift /N RNA-130a-3p; ATG7: HMEM EE 11 75 IL: (I AR IFN-y: T FE-v: QE: B R E 1 E. 55 B4l b,
¥ P<<0.05; 5B L4, 2 . P<<0.05; 5 p BG4 H A, A« P<<0. 05,

2.2 A4 BALF 558 \MEMEN FAILL MMP-2 . MMP-9, TGF-g1 7K -3 fii, H 5 & & f&

BOSXIRA R R ] P N AN R 2 DL DK R T R O s 2 D P W 2
K A 0 g 2L Y 1 TR LR D mRNA RN ET-1, Z18]) LB 22 B M Geit o4 X (P<<0.05,3% 3) .,

F 3 ANREANA BALF 5508 59 A R FKF 5

Tab.3 Comparison of factors related to airway remodeling in BALF between different groups

A Cpepa / Orvap-z / Crmp-s / RSy s e p‘l‘GF—pl /
(ng+ L7YH) (pg+ L7H (pg+ L7 mRNA (pg+ L7H

xit R 20 3.240.5 5.340.8 4.240.5 1.5+0.3 53.245.9
A% B W iy 2 8. 642, 3% 14,443, 2% 12,343, 4% 3.240.5% 82. 5411, 4%
v I i 2 9.842. 1% 16.9+3. 5% 14. 944, 0% 3.540. 8% 89. 6414, 0%
RE I f 7 B R AL 14. 741, 2%#4 28, 7+5, 354 21,043, 5%#A 5.2+1.5%#4 153.3+16.5%#A
F 14. 201 4.302 4.625 3.851 9.362
P <0. 001 0. 008 0. 002 0.012 <0. 001

ET-1: N ZE 1; MMP . 3 i 4 J8 & A B s TGF-BL: Je b AR KR F-p1. 5% BAL HLH, 3% : P<70. 05 5 53 B W i 4 LU, # : P<<0. 055 5 tp
B w4 A, A P<<0. 05,

2.3 miR-130a-3p 5 ATG7 i n 45 & < R E
miR-130a-3p 5 ATGT7 fEAE M ) 45 & 1 5. ATG7

ATG7 3’ UTR WT GGCCUAUUCCAGAU AGGUC A
WT 4H . ATG7 WT+miR-130a-3p mimic 4 . ATG7 | | l I |
MUT @ ATG7 MUT+miR-130a-3 p mimic 2 %€ miR-130a-3p CCGACAGUUAAGUA UCCAG UC
e WG S>3 (1. 540.3) (0. 340, 1) (1. 4=+
0.2)F(1.5%0.2) R KI5 250 .4 4 L ATG7 3’ UTRMUT  GGCCUAUUCCAGAU UCCAG A
2 0B Gi it 2F L (P<<0. 05) 5 45 W) R M L 38 B 7 miR-130a-3p: 80/ RNA-130a-3p3s ATGT : [ WA % 7B 11 7.
ATG7 WT+miR-130a-3p mimic 2H 5 O 2 15 M B 1 miR-130a-3p MM 254 ATGT (RR & K
LT ATG7 WT 41 .ATG7 MUT 41 fil ATG7 MUT+ Fig. 1 Schematic diagram of miR-130a-3p targeting ATG7

miR-130a-3p mimic 4, 225 A G it 2% 8 X (P <
0.05,& 1),
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2.4 Wk ATGT Jo RAE N 5 F10 Il = A G A 1
K- Wk ATGT By K3k K- J5 . IEN-y K
SEHIL ATGT, T B U 71 69 mRNA A 114,

IgE, IL-5, IL-13, ET-1, MMP-2, MMP-9, TGF-g1
B 238 K BRI 22 9 39 48 1T 2 B L (P<<0. 05,
E 4,

R4 WUR ATGT J5 S5 1 AE 328 AR OC I 1~ 1 KT L $5¢

Tab.4 Comparison of inflammatory factors and airway remodeling-related factors after knocking down ATG7

il ATG7 mRNA O/ Creney / Crar / Cris/ Oy /
(pg s mL™1) (pg * mL™1) (pg * mL™1) (pg * mL™1) (pg * mL™1)
si-NC 1.2+0.2 12.84+3.6 325.1+14.7 0.5+0.1 47.2+5.8 62.5+4.1
si-FATGT 0.4+0.1 5.7+2.1 182.6+25.7 0.2+0.0 25.7+3.2 45.94+6.3
t 3.215 6.821 15. 142 3.065 8.215 7.021
P 0.032 <20.001 <20.001 0.036 <20.001 <20.001
| Cpr / Crmp-z / Cump-s / T AR o TGF-pL
(ng+ L7 (pg+ L7H (pg+ L7H mRNA (ng+ L7
si-NC 4.2+1.4 6.541.7 5.441.3 2.14+0.4 58.6+11.0
si-ATGT 2.14+0.6 2.840.5 3.14+0.8 0.84+0.1 35.945.1
t 3.434 4. 251 2.965 3.008 7.051
P 0.025 0.008 0.041 0. 039 <20. 001

siENC AR ATGT: AWgAHCE [ 75 1L (I A T IEN-y: T E-v; IgE: REBRE 1 E;ET-1:. N E 1: MMP. 5 i 4 8 & 11 55

TGF-31 3 4Lk K I 781

3 3 i

S B e — L I AL 0 A8 e e I
P » FL 3 B A Il T e AS AT 335 468 405 7™ 2 5 e AR LY
AREFMGOM@E, Wit Har et A 312
L LT A G Bk 6~7 % T G RO R 5 1k
102657, H i, XoF 122 Wty (1 0 4 A S S B 5K IR T
PEREA R, BTS2 6 AU . WF & 07 25 W) 58 00 5
— A, BT AT M T 0 W A R R AL . A Dy —
55 G 5 R T 9 U AE O Y AT AR T N L R OR B
B4 26 I I A7 Z2 Fl miIRNA A £ °,

miR-146a T Yl Uk W ] 91 ] 123 4 AE 20 M . 5 919
il 93 2R S S 0 G N B PR S TgE KO
IgE 1977 Az 55 /Iy BRI Wi A 7R o () 3o BOPE SOl RE A
5 o T 5 T P £ S RIS R 4 L 0 B N T L £
5 TL-4 1L-5 F1 IL-13" 0 ARWF5E s SR nl WL, 5% &
o TR M4 1gE 1L-4  11-5 f1 11-13 7K 55 F %
WEAH B R I Wy 4 RN b R B g 4, T IFN-y 7K SF AR
TR BRZH B R 0 Ny 2H R0 b RE B 2H . TFN-y ] AR
# Thl ZUANML, 11-4 AT Th2 240, Ui B &
N fG E B g 26 1L Th2 BU40 i £ . 883K T Thl/
Th2 Vi, 1 si-ATG7 4 IFN-y /K -84, 1L-4 7k
EREAR S BEHT ATGT K REAS AT 5 Thl/Th2 #y
e, miR-192-5p a[ ¥ A 45 A ATGT 4660 4%
R, miR-192-5p AT DLk 5 12 W ) R E S 1 . 4
MO 5 4 ) PR TR A O A 1) B3 0 o LA R A A

BT R B IR e 251 R SR Al i . A
Wt 2 52 e B 2 HR 400 B 1) B D 4R 52 T T R otk A
IEL Y W T ) 38 L s 0 Wity T 1Y) AR AL . AR F AR
o, TR NG TR ATGT K7 W] & T % 1
2 A R s 2 R e R I s 2 10 B A R S R
W% Wity 2L v A E T Y 40

B T A E A A R I I 1Y) g B AR AE
Z—. MR BREMREEYRE A E S R
L, & BBOFZ A 2E A A A A R
B T 1 HE Ak 7 U WUAN G 22 266 0 RR % RN <3 RE
JELRE BTN . ACTE O LG A R S R e
HE [ SRR EREMEN L T4, ET-1
T A e ) A iz — R L
AL At ), B 5T P, E O S R I
41 ET-1 /K80 3 n . 4 <COE b Rz 40 i 2F 4E 1k
W5 0], 5 i B X BRCGE B, 9 g AR A SE T
T WLE RN 3. 4 A% 55 R R LA, EHOAE I i AR
N K B AN A% B DB P ST e UL AN A B T
54%. TGE-RL Jj&—Ffr iy fili P v 1 14 b 200 Jf0 | B &7 4
206 I T LA B AR A R A R R R
18 A AR A S R . MMP S 4l i Ak K
P SRR » A S 5 9 5 7 v 5 40 i A 3 T B fi
A, LIN ZW 58 Bk . OVA /Nl BALF
i MMP-2 Fil MMP-9 F} 5 , 2 5 W i <3 598 19
R L W R - = BT A a4 A sy S A
20 i A1 35 T AR A 0 B A3 . T R AR P R AR R AT
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A FE R RRAE Y . LOU 2525 i BIF9T /R o miR-192-
5p ] S H0 ) R ATGT 7K P 52 00 B Wik B 3 1
T E A AN . 2 U R R 4 2 B S
% smiR-130a-3p T8I [A ET ATGT . i ATGT 1y
FIRIKF G AT I, 1gE 1L-4 11-5 F1 11-13 7K - FEAI%
IEN-y K7 3400 5% K5 7K S B IR, Thl/Th2 %k
il R . B4, ET-1.MMP-2 . MMP-9, T %I i
JFUEE 1 mRNA Fl TGF-B1 K FEARK 8] ATGT 7k
PRI IEEM, KL, miR-130a-3p A &
B R SR W B 36 T SR N ELRT A RO S S R
W Wity £ LAY 2R 7K T 30 i SOE 8L R R TE R
JL B R 0 S W

g5 B PR e LB SR BN T miR-130a-3p
A3 1 W0 A ATGT 9055 4038 40 I L I
Th1/Th2 S5 197 %) <3 5 %8 . miR-130a-3 p 7] R
B AT )L W i (1) A8 O s, (R A RIS IR A A —
SR R Z A NN A BB S G R AT £l
HIWESE . 4 7E G B2 1 B 5T e R O R RE M 2 ol
F 5+ LAAE 1 — A5 B B AS 0 5 £ 1 R 72 L
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miR-130a-3p Affects T Helper 1/T Helper 2 Balance and Tracheal Remodeling
in Children with Asthma Through Targeted Regulation of ATG7

XUE Qinghui

The Third Department of Pediatrics, Nanyang First People’s Hospital .

ABSTRACT: Objective

Nanyang 473200, China

To detect the targeting regulation relationship between miR-130a-3p and

autophagy-related protein 7 (ATG7) in children’s bronchial asthma bronchoalveolar lavage fluid (BALF),

and to further explore the effect of miR-130a-3p on inflammatory factors and airway remodeling by targe-

ting ATG7 to regulate influence of related factors.

Methods

A collection of 145 children with bronchial
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asthma from January 2018 to August 2021, and the children were divided into mild asthma group (n=45),
moderate asthma group (n=158) and severe and critically severe asthma group (n=42), and collected
40 healthy children in the same period as the control group. The levels of miR-130a-3p. ATG7, inflamma-
tory factors and airway remodeling-related factors between the groups were compared. The dual luciferase
reporter gene experiment predicted the targeting relationship between miR-130a-3p and ATG7. The trans-
fection technique knocked down the levels of ATG7 in bronchial epithelial cells 16HBE, and detected the
effects of inflammatory factors and airway remodeling related factors. Results The levels of
miR-130a-3p and interferon-y (IFN-y) in the severe and critically severe asthma group were lower than
those in the control group, mild asthma group and moderate asthma group; while the levels of ATG7
mRNA, interleukin-4 (IL-4), immunoglobulin E (IgE), interleukin-5 (IL.-5), and interleukin-13 (IL.-13) in
the severe and critically severe asthma group were higher than those in the control group. the mild asthma
group and the moderate asthma group, the comparison between the groups was statistically significant
(P<C0.05). The levels of type I collagen mRNA, endothelin-1 (ET-1), matrix metalloproteinase 2
(MMP-2), MMP-9 and transforming growth factor-g1 (TGF-81) in the severe asthma group were higher
than those in the control group, mild asthma group and moderate asthma group, and there were statistical
differences between the groups (P<C0. 05 ). There was a targeted binding site between miR-130a-3p and
ATG7. After knocking down the expression level of ATG7, the level of IFN-7 increased, and the levels
of ATG7 mRNA, type I collagen mRNA,IL-4, IgE, IL-5, IL-13, ET-1, MMP-2, MMP-9, and TGF-gl
were decreased, and there were statistical differences between the groups (P<C0. 05). Conclusion In
children with bronchial asthma, miR-130a-3p may target the level of ATG7 to regulate T helper 1/T
helper 2 cell balance, reduce airway inflammation, and inhibit airway remodeling, providing a direction for
bronchial targeted therapy in children.
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control group, the expression of the related genes and proteins in the miR-181c-5p inhibitor group showed
the opposite effect to that of the miR-181¢c-5p mimic group. Compared with the si H19 + Inhibitor con-
trol group, the H19 expression was significantly increased, the expression of miR-181c¢-5p was significant-
ly reduced, the mRNA and protein expression of Crebl and HSD were significantly increased in the si
H19 + miR-181c¢-5p inhibitor group (P<C0.01). Conclusion Low expression of H19 can reduce the tes-
tosterone secretion ability of LCs by inhibiting cell proliferation and increased expression of miR-181¢5p,
decreased expression of Crebl protein, and decreased 33-HSD protein expression.  The STAT1/H19/
miR-181¢5p/Crebl/38-HSD pathway may play an important role in the regulation of LCs function.
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