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MicroRNA—-195/497 Xt &F Il {E Z 2 B4 S
AZEE FEHEH TGF-B RiAR M *
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HE. BH 3£ microRNA-195/497 (miR—195/497) 7& & 4818 F42 B (CSE)iF S A L A% Lk
mpe P oA KT -3 (TGF-B) RAERBH . FiE A 3% CSE# 5 BEAS—2B %@ IO il 1% 1 1.
B R IR (COPD) 8 L mpLt), Bt 38 b2 2 R &84k B (QRT-PCR )M miR —195 .miR —497 .SMAD7
% TGF—B 3 F &k ik, M5k FBIR % 5% B 3 4E miR—195. miR—497 55 SMAD7 #9 ¥e.& % £ , ¥ miR—195
mimic #7 miR —497 mimic ¥ % £ 3% CSE 4 # 69 48 i, P , QR T-PCR #2 SMAD7 % % 3% . # miR—195 mimic.
miR—497 mimic #7 si—-SMAD7 4% % £ 3% CSE £ 22 89 2} F , QRT-PCR 4 M miR—195. miR—497 . SMAD7,
TGF—B %4 % B &% , Western blotting #- ] SMAD7 . TGF-B #4 & @ & ik, %8 3% CSE 4 miR—195.miR—
497 mRNA A83¢ & 3% Z4& F B 0 i 28 (P <0.05) ,SMAD7 . TGF—B mRNA A *f £ 38 & T EF M4 (P <
0.05), miR—195 mimic 2L Wt—SMAD7 mRNA #8 %+ & i Z & F mimic NC4L(P <0.05) , miR—195 mimic 285
mimic NC 21 Wt—SMAD7 mRNA A8 & & & F 4, £ 5+ L4+ 5 & L (P >0.05) , miR—497 mimic 21 Wt—
SMAD7 mRNA #8 % & i& & & T mimic NC 28 (P <0.05) ., miR—497 mimic 28 5 mimic NC 28 Mut—SMAD7
mRNA 83 £k B s, 2 F B4 3 (P >0.05), miR—195 mimic 2L SMAD7 mRNA 48 %+ % ik $4& F
mimic NC 42 (P <0.05), miR—497 mimic £ SMAD7 mRNA A8} % 2 2% T mimic NC 41(P <0.05), 3% CSE
28 49 B miR —195 A= miR —497 A8 %4} & X F 4 Control 2L F % (P <0.05) ,SMAD7 % TGF—B & G M3t R L 4 3
(P <0.05) ;miR—195 mimic + 3% CSE 2848 it miR —195 A% & ik F 4 3% CSE 414t 3 (P <0.05) ,SMAD7 . TGF—
B T (P <0.05), ™ miR—497 A5} % ik & LA B £ 5+ (P >0.05) ;miR —497 mimic + 3% CSE 4241 i, miR —497 48
*t 3k B % 3% CSE 49T & (P <0.05) ,SMAD7 . TGF—B T K (P <0.05) , fa miR—195 A8 %+ % ik & LA & £ 5
(P>0.05);5i-SMAD7 + 3% CSE 21 SMAD7 . TGF— % & A8 xF £k £ 48 3% CSE4L T (P <0.05) , W miR—195,
miR—497 &8 2 £ % (P >0.05), 3% CSE 21 SMAD7.TGF- % & #8 %] & X & % Control ZLF & (P <0.05) ,
miR—195 mimic + 3% CSE 1 ,miR—497 mimic + 3% CSE 1 .si—-SMAD7 + 3% CSE 284k 3% CSE £1 F (P <
0.05), Z518 miR—195/497 i@ it 4% SMAD7 ¢ % 3% %" CSE #-F8IA LA F L i TGF—p &iA .,

KGR : FREMAEMMIE 5 microRNA—195 5 microRNA—497 5 SMAD7 5 #:4¢ 4 % B F—B

HFESES . R563.9 XHEFRIRED . A
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Abstract: Objective To explore the mechanism underlying the effects of miR-195/497 on the expression of
TGF-p in human bronchial epithelial cells exposed to cigarette smoke extract (CSE). Methods BEAS-2B cells were
exposed to 3% CSE to simulate the pathogenesis of chronic obstructive pulmonary disease (COPD), and the
expression levels of miR-195, miR-497, SMAD7 and TGF- § genes were detected by quantitative real-time
polymerase chain reaction (QRT-PCR). The targeting relationship of miR-195 and miR-497 with SMAD7 was
validated via the dual luciferase reporter assay. After transfection of miR-195 mimic and miR-497 mimic into cells
treated with 3% CSE, the expression of SMAD7 was detected by qRT-PCR. Following transfection of miR-195
mimic, miR-497 mimic and si-SMAD?7 into cells treated with 3% CSE, the gene expressions of miR-195, miR-497,
SMAD?7 and TGF-f§ were detected by qRT-PCR, and the protein expressions of SMAD7 and TGF-3 were measured
via Western blotting. Results Compared with the normal cells, the relative expression levels of miR-195 and miR-
497 were lower (P < 0.01), and the relative expression levels of SMAD7 and TGF-f were higher in cells treated with
3% CSE (P < 0.05). The relative expression of Wt-SMAD7 in the miR-195 mimic group was lower than that in the
mimic NC group (P < 0.05). There was no difference in the relative expression of Mut-SMAD7 between the miR-
195 mimic group and the mimic NC group (P > 0.05). The relative expression of Wt-SMAD7 in the miR-497 mimic
group was lower than that in the mimic NC group (P < 0.05). There was no difference in the relative expression of
Mut-SMAD7 between the miR-497 mimic group and the mimic NC group (P > 0.05). The relative mRNA
expression of SMAD7 in the miR-195 mimic group was lower than that in the mimic NC group (P < 0.05). The
mRNA relative expression of SMAD7 in the miR-497 mimic group was lower than that in the mimic NC group (P <
0.05). The expressions of miR-195 and miR-497 were lower (P < 0.05), and the expressions of SMAD7 and TGF-f3
were higher in cells treated with 3% CSE than those in cells of the control group (P < 0.05). Compared with the 3%
CSE group, the expression of miR-195 was higher (P < 0.05), the expressions of SMAD7 and TGF-f were lower
(P < 0.05), and the expression of miR-497 was not significantly altered (P > 0.05) in the miR-195 mimic + 3% CSE
group. Compared with the 3% CSE group, the expression of miR-497 was higher (P < 0.05), the expressions of
SMAD?7 and TGF-f were lower (P < 0.05), and the expression of miR-195 was not significantly altered (P > 0.05) in
the miR-497 mimic + 3% CSE group. The expressions of SMAD7 and TGF-f in the si-SMAD7 + 3% CSE group
were lower than those in the 3% CSE group (P < 0.05), while there was no difference in the expressions of miR-195
and miR-497 between the two groups (P > 0.05). The relative protein expressions of SMAD7 and TGF-§ in the 3%
CSE group were higher than those in the control group (P < 0.05), whereas those in the miR-195 mimic + 3% CSE
group, miR-497 mimic + 3% CSE group, and si-SMAD7 + 3% CSE group were lower compared to those in the 3%
CSE group (P < 0.05). Conclusions The miR-195/497 could affect the expression of TGF- in human bronchial
epithelial cells exposed to CSE by regulating the expression of SMAD7.

Keywords: chronic obstructive pulmonary disease; miR-195; miR-497; SMAD7; TGF-$

& Pk BH ZE PE Bl 2 (chronic obstructive
pulmonary disease, COPD ) J& tH 5t 1 f5 & UL (1) 1 P I
WIH PR 2 — o COPD & — Rl A7 PR A7 P Il 9
T, 2 BRI R AT R U 52 R MR 5 114 I I 3 A
R 5 G834 it AR f 300 1 AT
COPD™'. [t 77 IR 8] £ 370 0, R85 i A P R S
Pt £y B 2 A, S BUR R BRI S B IR
M, ARG R E R [ G T COPD FIGYT, I R L
EERUYNGIT , G R SO W B2 32 1A
U 2l 790 F0C A 80 RE 24 1 | B o 2 [ 1 A Y B R
W o BRI, 3X L6 25 1) AN R Bl 35 fiti 2 BE A4 i A= A7

PR COPD Wb K 8 A U 28 K i AL 2
TR P AR B e RN ARE AR R T, A R ATE A
it P4 085 52 R S A5 T, {ELECAA U0 & s AL A v AN T
W, BT COPD XA B & F A H Riia YT B X, A
WU COPD & Ll , LA SR I7 KK .
MicroRNA (miRNA ) & 25 23 ™A% 11 12 20 B Y
HEEAE g% RNA, Al 2 5 Z R 40l AR ) 78, dn g
FEAPA TP a1, miRNA ] LAY =0 2 — 11
NZEBL, IR 52 e H D) RE it AL 7 421, microRNA-
195 (miR-195) I microRNA-497 (miR-497 ) 2 5 ¥ 45
M EE EE. EWE R &, miR-195 5 i
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BRI S AR AN Wy S AH OCT ., R AR A e T
COPD & % FlIE % 32 i & W A8 B A h
miRNA ) 2353 , & BLPE 4] miR-195-5p %A W&
2SS WFST I, miR—497 B R4 1) T 0
IS Z PR 35 40 EE /DS 40 0 98 A 8 1 R
KO F A, b &I, e i e OB B T, miR-
497 T DAAE A 5 v R 40 i 55 4 4 G 35 R 194 i ot =
PR AR, — e 5E & B miR-195-5p 7
COPD K FRUFN A8 27 v iy B8R, BT AEYIE R
253 Bt COPD Ifil % 1 ¥ 7 ) miRNA-mRNA 45 %]
%, % Bl miR—497 ££ COPD IfiL 3¢ FP IRk (H A
BT miR-195 Fl miR—497 ¥ ¥ COPD #) EARALH

SMADs & H & b 4= KN F - B (transforming
growth factor-B, TGF-B) MIFKEM LG , 2 5iF 24
FH Il MY, B R 1L 19 SMAD2 . SMAD3 & £v %) 41 fits
%, I 76 8 1 DR e S M R, SMAD7 il
it BH 1k SMAD2 . SMAD3 [ 8 2 ft. , 7 TGF-B {5 5 1%
SR AR R AR Y. SMADT 759k g
B F Fly 1P 2 A5 02 R 4 X7 300 ) L ml i
5T Y 40 M 7R AR TGR-BM, SCHR IR I , TGF-B 7
P il 0 5 s b R ELAE L COPD B8 3 19 I
TGF-B /K V5 COPD ™ & & & i 1E ", #F 5% %
B, 7E COPD H& 2 B il 5 46 I 1] SMAD7 7K - T 191
SR, 75 75 M A 55 42 B4 (cigarette smoke extract,
CSE) 15 3 NS48 2 4 b, miR-195 Fll miR-
497 1538 33 A F SMAD7 S0 TGF-B i %35, H Al
v A DL BN AH DG

1 RS

1.1 SEIedt

N AR LR 4 Bk BEAS-2B (1% %5 : CL-
0496 ) | i 4~ 1L 75 (525 : 164210) \ MEM K5 7% 3 (1%
5 PMI50411B) iy [ X 0 % i 28 A= B H A R
N . ARG B 40 HEK-293T (4% 5 : YS002C )
W [ b HE A B B A A Lipofectamine
3000 ™ F% 4yt Rl & (525 11668030) 1 [ 3E [
Thermo Fisher Scientific 2y 7] , TRIzol ™ i 7 (18 5 .
T1020931) W H 22 3£ A= YRk (i) e fn A PR ]
Prime Seript ™ RT i 7] & ( 5% %5 : RR047A) . SYBR®
Premix Ex Tap™ Il 17 & (525 : DRR820A) ¥4Ity § H
A TakaRa Bio A ) , 519 ¢ 3 AE B BHECA PR W)

A L. RIPA 2R (475 : POO13B) \BCA & [ J¥
MR & (525 . P0010S) S A FiEZ = KAEY)
HARARA . SMAD7 (5845 : GTX106211) . TGF-B
75 . GTX03464) . GAPDH (£% 5 : GTX100118) 1

I H 2 [H GeneTex A H] o INFEHL R P (5.
ab205718) . WL %< 't 2R i 41 5 Ak PR A 0 a5 & (A
5 :ab287865 ) ¥ [ Ui [5 Abcam /A H]
1.2 SEIg{VES

TR B R R AR W DRI T B IR TR AR A R R
A A PCRAUIE A 26 8 Bio—rad 24 & , & #¥2 Uk
B0 LI 4 Eppendorf 2 & , 48 4023566 B AU
[ 78 [ implen 2% 7] 5 ABI7500 £ 1} ¢ Y6 5E 2 PCR AL
H 2 [E Thermo Fisher Scientific 2 &) ; #&# TA/E G W
A i E IR AR A B AR UK AW B 92 [ Bio-rad
NCIIN =87 RE NI 6 s =PI AR E N 22 LS
B AN (A6 ) ey 28 w8 v R U A2 RO g
40 A 2 E Bio—rad A A .
1.3 CSE#I%&

CSE 1 il £ 3£ T 2 2% SCRR91 4 A 19 7 vk, BDR
T —F Hatamen R FML 40, HP 5 H 11 mg £
0.8 mg JE ity T, i FH 34 559 4 5K 3l B9 AN 2% A 58 T ok
JEWE T, Il i 20 mL JC L7 RPMI 1640 55 5% 5L 5%
WSS o W B A5 2 VR WO 15 & pH (L ky 7.4, IR
0.22 pmol/L fL & UE 5 £ ¥ o 1% % W 9 A R 100%
CSE ¥ W, I il £ )5 30 min P ff .
1.4 ‘AAEEEFE R ALIE

VR JG B 40 i HEK-293T , A\ 325048 1 Bz 20 i
BEAS-2B # T % 4 10% FBS il 1% & H £ -fi & &
VR MEM 85 352 30 76 37 °C 5% — A ALk 51k
TIRIE % . ¥ BEAS-2B 4 Jifd 43 9 Control £ il 3%
CSE 4 , Control 2H 41 Jifl 1F # 45 11 35 5% , 3% CSE 41 ]
3% CSE i 5 48 h#48l COPD 4 &R HLHIP, 1 i+
A= )N W R EE miR—195 mimic, miR-497 mimic L4 &
SMAD7 I THEEHA . miR-195 minic AT miR—-497 minic
20 ¥ miR—195 mimic B miR-497 mimic 43 %1 5 Wi—
SMAD7 5%, Mut-SMAD7 £ {438 1 Lipofectamine ™ 3000
et Yo 25 A G E 40 HEK-293T 7. minic NC 41
S22 minic NC 5 Wi-SMAD7 &% Mut-SMAD7 #% 14 2
e HE e 2= IR NG B 40 Ml HEK-293T . miR-195
mimic + 3% CSE 21 .miR-497 mimic + 3% CSE ZH Fll si—
SMAD7 + 3% CSE 41 /& ¥ miR-195 mimic . miR-497
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i34 %

mimic Fl SMAD7 4 siRNA 43 %] F] F Lipofectamine™
3000 e e 2= N 3CTE SCUE B AN Pk BEAS-2B,
45T 3% CSE 11148 ho RE4b P %) 200 At e i B 2 1
B AL, L8 000 t/min 50> 10 min , YACHE 20 i 78 £33 000
1.5 SRR EERE B KGN mR-195,
miR-497 .Smad7 & TGF- mRNA &ix

fifi FH TR1zol 12551 DA 21 Jfd rf S22 HCSL RNA . I T 48
AN RT3 5656 BE ST 5 RNA A v B 7 40 B (0D, /
0D, ) o R B2 A0 B A 5 25K 1) RNA FE &, Tl B
B 538 F e B, F FH Prime Seript ™ RT 327 & 30 5% %
9 eDNA . % ] ABI7500 52 I 3¢ )6 5 ft PCRAY, i JH]
SYBR® Premix Ex TapTM I i& % & , i& JH Applied
Biosystems 7500HT & 4t #£ 47 PCR. S W A2 JR 40 °F
95 C AL 10 min 95 CAEPE 10 5 .60 CiB k20 s,
72 CCHEMH 31 s, 340 4MEFR . LA GAPDHAE AN Z AR
P 2722 31 miR-195 . miR-497 . SMAD7 } TGF-
mRNA AHX Rik &g, PP FIE L.

=1 5I¥F5
HH 51975 Wk
bp
miR—  IEM: 5'-CGCAGTAGCAGCACAGA-3' 17
195 J2I) s 5'-TCCAGTTTTTTTTTTTTTTTGCCA-3' 24
miR-  IE[: 5'~-GCAGCAGCACACTGT-3' 15

497 J2Ji: 5'=<CCAGTTTTTTTTTTTTTTTACAAACCA=-3' 27

1E[: 5'-ACACGCAAATTCGTGAAGCGTTC-3' 23
U6
J2i): 5'~-GGTCCAGTTTTTTTTTTTTTTTATGGAA-3' 28

IEf] : 5'-CCCAATGACCACGAGTTTATGC-3' 2
SMAD7

S Ii): 5'-GCTGATGAACTGGCGGGTGTAG-3' 2

iEf] : 5'—CAGCAACAATTCCTGGCGATAC=3' 2
TGF-B

JZI]: 5'-CGCTAAGGCGAAAGCCCTCAAT-3' 2
CAPDI 1F#): 5'-CGGAGTCAACGGATTTGGTCGTAT-3" 24

Jil: 5'-AGCCTTCTCCATGGTGGTGAAGAC=3' 24

1.6 Western blotting # il & B & %

fiff FH RIPA %4 fiff 22 vh Wi A2 UK T B AR 1 5T, D)
12 000 r/min #§.0> 10 min, fff ] BCA & 11 ik B2 I 5 12k
I Gk o R AN 2R 0 SR TR B
T=20 CIORAF . MG BCA K7 & 52 8 ik i,
SR 1T B RER 109% SDS—S8 TR Ik e e e |-
i 1 H Pk 4 B IR 55 F2 B PVDE B I . ] PVDF 6
B —PLSMAD7(1:2000) . TGF-B(1:1000),4 Cif
&, X H PVDF 5 % i 0 3 1L =F Bt s R i ik

B BE A9 — BT (1:2 000)2 h, P, I & 6 2 1
PVDF i Ji5 i T 4 5 R b 2% RO R &R ge b
i IO X AB TR R 5 U
1.7 WA EEBR SR

G A W) 15 B, 2 8 Starbase 70 45 53, 1% 11
miR-195 . miR-497 5 SMAD7 45 & o 25 1) B 1 JF 51)
FGEAR 750 o e B A 7 51 R 58 48 13 91 e B v [ O
5 pmirGLO #AK 45 & |, fir 44 8 Wi-SMAD7 Fl Mut—
SMAD7., ¥ Wt-SMAD7 5 Mut-SMAD7 F1 mimic NC .
miR-195 mimic 8¢ miR-497 mimic — i % §t & HEK-
203T i o 5 Y 48 h J5 i FH XU ¢ it 25t 41 15 3
PRI ) G R A7 2 O 2R il A X 2 38 Ao
1.8 Sit=FiE

B o3 A1 R JH SPSS 23.0 Gt 4k 4k . R
LR + AR 25 (x £ 5) Fon , W ¢ K0 B 7 22
O3, HE— 2 W LA LSD—1 K5 3 . P <0.05 2%
SHEGIFE L,

2 R

2.1 3% CSE #25 Control A miR-195.miR-497.
SMAD7.TGF-B mRNA#H3t Rk = L5

3% CSE 4 5 Control 21 miR-195, miR-497 .
SMAD7 . TGF-B mRNA A X} ik & i, 2 R H 5
P12 5 L (P <0.05) . 3% CSE #1 miR-195 , miR-497
FHXT I8 AL T Control 41 (P <0.05) , SMAD7 .\ TGF-8
FHXTFR ik HE B T Control 41 (P <0.05), W31,

* 1 3% CSEZH5 Control ZH miR-195.miR-497.

SMAD7.TGF-B mRNA#EN RIZELLE (x+s)

205 miR-195  miR-497 SMAD7 TGF-B
ControlZl  1.00+£0.09 1.00+0.11 1.00+0.06 1.00+0.15
3% CSE4]  0.12+£0.03 031005 1.79+0.17 2.85+0.21
1{H 16.070 9.891 7.590 12.420
Pl 0.002 0.003 0.009 0.000

2.2 W N EEBHREEWWIE mR-195. miR-
497 5 SMAD7 EE IR X &

miR-195 mimic 2 5 mimic NC 20 Wi-SMAD7
mRNA A X RB# LK, ZRAFRITFEE L (P<
0.05) , miR—195 mimic 41 ik T mimic NC 41, miR-195
mimic 415 mimic NC 2] Mut—-SMAD7 mRNA A % & ik
WK, ZR LG L (P>0.05) . miR-497
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mimic £ 5 mimic NC 241 Wi-SMAD7 mRNA # %} 3 ik
W, 250 %00 % & L (P <0.05), miR-497
mimic 2 fiX T mimic NC 24 . miR-497 mimic 4| 5
mimic NC 20 Mut-SMAD7 mRNA A%} Feik & i, %
FLGFE L (P>0.05), WK1, 2M#E2.3.

Wi-sMAD7  §-UUCAA--ACUACUUUGCUGCUA-3'

] ] NERRER
miR-195 3'-CGGUUAUAAAGACACGACGAU-5

Mut-SMAD7  5'-UUGUU--ACUACUUACGACGAA-3'
1 &5 BEZFTi miR-195F1 SMAD7 Hy £ [g)

TR

Wi-SMAD7  §'-UCAAACUAC-----UUUGCUGCUA-3'

miR-497 3-UGUUUGGUGUCACACGACGAC-5'

Mut-SMAD7 - 5-UCUUUGUAC----UUACGACGAA-3'

B2 4415 2% miR-497 1 SMAD7 HI%E 5]
HEE VA=

F 2 miR-195 mimic 225 mimic NC £ Wt-SMAD7.

Mut-SMAD7 mRNAMET RiZELLE (x+s)
285 Wi-SMAD7 Mut-SMAD7
mimic NC 2} 1.00+0.11 1.00 + 0.06
miR-195 mimic 2 0.32+0.03 0.95 +0.08
tH 10.330 13.080
P1H 0.006 0.435

2.3 miR-195.miR-497 3f SMAD7 mRNA &%)
=A1

miR-195 mimic Z1 . mimic NC £ SMAD7 mRNA #f|
X F k518 (035 £0.04) . (1.00+0.06) , £ ths:
¥, 2 34 G2 8 L (1 =15.610, P =0.000) , miR-

3  miR-497 mimic 85 mimic NC £ Wt-SMAD7,

Mut-SMAD7 mRNAEST RiZELLE (x+s)
215 Wi-SMAD7 Mut-SMAD7
mimic NC 2 1.00 £ 0.06 1.00 + 0.07
miR-497 mimic 21 0.41 £0.05 1.03 +0.09
tfi 0.866 0.456
PAi 0.000 0.672

195 mimic 21 fiX T* mimic NC 21 . miR-497 mimic 41 .
mimic NC 41 SMAD7 mRNA A8 Xf % ik & 20 % K
(0.46+0.05) . (1.00+0.09) , & t K 5, 22 A G il 2#
o X (+ =9.085, P =0.002) , miR-497 mimic 21 ik T
mimic NC 41 .
2.4 & 44K mR-195, miR-497, SMAD7 &
TGF-B mRNA i3t RiX = L

£ 4 miR-195 . miR-497 . SMAD7 . TGF- mRNA
FARS 23k i L8, 22 S A g it 22 B L (P <0.05) .
3% CSE 2 2 ffd miR-195 H1 miR-497 % Control 4 T [
(P <0.05) , SMAD7 K TGF-B % Control 41 JI &5 (P <
0.05) ; miR-195 mimic+3% CSE 2H 4 Jfl miR-19 %% 3%
CSE 2 F} &5 (P <0.05) , SMAD7 . TGF-B %% 3% CSE 41
TR (P <0.05) , 1 miR-497 JC& B & 2% 5% (P >0.05) ;
miR-497 mimic+3% CSE 20 4l il miR-497 %¢ 3% CSE
ZH T+ (P <0.05) , SMAD7 . TGF-B %% 3% CSE £ T [%
(P <0.05) , 1Mi miR-195 J& B & 2% 5 (P >0.05) ; si-
SMAD7+3% CSE 41 SMAD7 . TGF-B %% 3% CSE 41 T [%
(P <0.05) , T miR-195, miR-497 JC W g 2% 7 (P >
0.05) . Z5HFM, i %K miR-195 ¢ miR-497 REH
il SMAD7 . TGF-B 2 iA 7K °F- , & ik SMAD7 g #10 1l
TGF-B i 7K F , fH %} miR-195 Fl miR-497 i) %5 35 &
o, W4,

*4 &HAMPEHmMIR-195.miR-497 .SMAD7 & TGF-B mRNAME N RIEELLE (xxs)
2151 miR-195 miR-497 SMAD7 TGF-B
Control 2 1.00+0.11 1.00 £ 0.07 1.00 £ 0.08 1.00+0.11
3% CSE 21 0.15+0.02 0.35+0.04 3.22+0.26 2.05+0.18
miR-195 mimic + 3% CSE 21 0.67 £ 0.06 0.33 £0.04 2.05+0.15 1.48 +0.13
miR-497 mimic + 3% CSE 2 0.18 £ 0.02 0.73 £0.07 2.12+0.18 1.51+0.11
si—-SMAD7 + 3% CSE 41 0.17 £0.02 0.36 £ 0.03 1.93+0.14 1.41+0.12
F1E 131.100 96.940 62.870 23.920
P1E 0.000 0.000 0.000 0.000
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i34 %

25 &HASMAD7.TGF-BEHMBEMRIEELLE

2% 21 SMAD7 . TGF- B £ [ AH X 3R 35 i L3, 25
S A Gt L (P <0.05) . 3% CSE £H %5 Control
ZH T (P <0.05) , miR—195 mimic + 3% CSE 41 .miR-
497 mimic + 3% CSE ZH . si-SMAD7 + 3% CSE #H %%
3% CSE 2] FF&(P<0.05), W5 HIK 3,

*R5 HASMAD7.TGF-REAMEMRIZELE (x+s)

2 51 SMAD7 TGF-B
Control £ 0.23 +0.03 0.15+0.03
3% CSE 4] 0.65 + 0.06 0.51 +0.06
miR-195 mimic + 3% CSE £ 0.45 + 0.04 0.32 + 0.04
miR-497 mimic + 3% CSE £ 0.43 +0.03 0.33 +0.03
si-SMAD7 + 3% CSE £ 0.35 +0.03 0.25 +0.03
FE 45.040 62.210
P 0.000 0.000
1 2 3 4 5

SMADT [ A e A 46D

TGF-B A . . 24 KD

GAPDH DD SIS 4D e 3 <D

1:Control 4 ; 2:3% CSE 4 ; 3:miR—195 mimic + 3% CSE 4 ;
4:miR-497 mimic + 3% CSE4; 5:si-SMAD7 + 3% CSE 4 .

B3 &AM SMAD7 F1TGF-p EE KA
3 iTig

COPD s 4 4t B 340 2 Nt ik . #Erh i,
> 40 % NHERY COPD &6 %0 13.7%, > 70 5 A B i
I KA 35.5% . W & COPD fi B E (U FE I K 2%
R FEMR AL S I B COPD AR Tk il
PO WS A e XU, 2 TSR A = R BB, T 3
PRSP COPD # UL IR 7 5 B8 AL 5 71
M SCSUE YT RFNIA T R B A A R A i R
TP A AR SO 5 R L2 il T e Y e BRI
COPD 2 M Jon = (1% 451 25 1 ™ o R B M — T ik 2 42
fift SR, AT R COPD B A A 75 i . H ATAY
ik FEAEPAENEIRYT B FEARIR A R,
2 ¥ 11 3% CSE i 5 BEAS-2B 41l Jit 48 h #5242, COPD
K, K& P miR-195 Fil miR-497 3 ik /K - B A%,
SMAD7 } TGF-B % ik B & F+ & . miR-195 Hl miR-
497 FJHE ) 1 PR 4% SMAD7 23k . 2 &35 miR-195 1§,

miR-497 #Jl il SMAD7 2 TGF-B Y mRNA 14 1 %
ik, B SMAD7 1 ] TGF—B i mRNA 175 11435 .
ML JF, ARBF 25 R BB, 76 CSE S A LA
R A0 R, miR-195 Fl miR-497 7 3@ 3 # #i
SMAD7 1fi 5% W TGF-B [ 23 .

R 22 () TE 4 6 B, miRNA KR W 22
NPT B HEAE , miRNA 76 59 1 T2 i AN ke vp 2L
B mT AR PR R LA BT mRNA (Y 3'3E §
PRI, LA 4 A #0261 1 mRNA B e MR B3
DI =) A T R I 7S [ v 75 I
miRNA H A 5% 0 5 K 20 K38 4 3Rk 1 Re 7, R H 25
XF AR AR 0 R A T AR AT s Y O R B,
miRNA 7£ 1 2 Jili B 52 95 19 & A= v ke 45 AS mf sk i)
YRR, 61 4n il 98 . COPD | W2 Wity 14y S 8 il 2T 4 1621
FE TR B 205 3 10 Il 4T 4 AL B0 b | 3 AT & B 22 57
FEIK ) miR-195 AT LA 7 40 fa 3 72 A1 TGF-B [ 514
TP, miR-497-5p {1 I8 W] 75 S il ) 78 BT 1 4 i
a4k h WUBG 2T 4% 200 Jf 51412 08 il 2F 4 ALY A, 0
R E V] BB & miRNA TR _E A il & T ERY, AR
fifF 5% 45 - 3% B miR-195 Fll miR—497 1] §& COPD ¥ J%
& RATVER .

LG miR—-195 Fl miR—-497 () F Wi ¥ b5 , 2%
i 3 StarBase 4= ¥ 15 & 2% M 3k 43 B & B miR-195 |
miR-497 5 SMAD7 ¥ FE 45 G 00 s . A W5 R,
A 2511 38 5 94 1 SMAD7T 10 i i 3 _E 5z 40 i TGR-B
(22 IKVRTT IR LT 4EAL . SMADT 18 32345 1 e 40 il
I 28 A K - 5 i A7 3 R R I JEL R R AT
J I B R O, R ) I i ) & Y, AR B T 4
Jidrp, e ME F ik SMADT /] 3 i $E 0 TGF-B {5 5%
S, BB AE RAERY, TGF-B BEHS 75 5 48 F 20 i 35
T il | I R I R T 2T A A0 R A 7 AR IR
Ji VAT 2 3 B A1, 400 o) D A AR 0 2 Ak R
AW 5 TGF- B 1 il £F 4k 4k b 59 4F FH 25, 78
COPD &, TGF-B fiE 7k &1 4 fb /< 38 & 98 , M ok
— L FEN DR T FEC 38 2 L R L B IE S
miR-195 . miR-497 £ 1] LL&E [] 45 & SMAD7, i % ik
miR-195 5 miR-497 J5 SMAD7 (1) ¢ 5 /K F- 15 B & [
5%, 3iF B miR-195 . miR—497 ¥ A] L4 7 [f] i 45 SMAD7
M2k o WA, ARG IE K B, 3 3R 3K miR-195 1§
miR-497 7] DL i TGF-B i mRNA Fl#E H &35 | il
I SMAD7 #ll il TGF—B #) mRNA FIHE (£ 1k .



% 141

ML - IR, % MicroRNA-195/497 X KA S5 S B i\ S0 B R 4l TGF-B FRIA 521w

Hr,

g8 LT, 7E CSE 5 S A9 A S A L i
miR-195 F1 miR-497 4 & i # 1] SMAD7 T 5% Wil

TGF-B %3k, B miR-195 Al miR-497 5 COPD
(3 , Sy COPD BIRY TSR HE TR T 7ERE £

5

=

(1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

% X B

SINGH D, AGUSTI A, ANZUETO A, et al. Global strategy for
the diagnosis, management, and prevention of chronic obstructive
lung disease: the gold science committee report 2019[J]. Eur
Respir J, 2019, 53(5): 1900164.

LIEB W, ENSERRO D M, LARSON M G, et al. Residual
cardiovascular risk in individuals on lipid-lowering treatment:
quantifying absolute and relative risk in the community[J]. Open
Heart, 2018, 5(1): €000722.

CHONG J, LEUNG B, POOLE P. Phosphodiesterase 4 inhibitors
for chronic obstructive pulmonary disease[J]. Cochrane Database
Syst Rev, 2017, 9(9): CD002309.

HUANG X W, ZHU Z X, GUO X R, et al. The roles of
microRNAs in the pathogenesis of chronic obstructive pulmonary
disease[J]. Int Immunopharmacol, 2019, 67: 335-347.

THOMSON D W, DINGER M E. Endogenous microRNA
sponges: evidence and controversy[J]. Nat Rev Genet, 2016, 17(5):
272-283.

LI Q G, LIANG X, WANG Y W, et al. miR-139-5p inhibits the
epithelial-mesenchymal transition and enhances the
chemotherapeutic sensitivity of colorectal
downregulating BCL2[J]. Sci Rep, 2016, 6: 27157.

YAN Z F, LIU L L, JIAO L L, et al. Bioinformatics analysis and

cancer cells by

identification of underlying biomarkers potentially linking allergic
rhinitis and asthma[J]. Med Sci Monit, 2020, 26: €¢924934.
TSAI M J, CHANG W A, JIAN S F, et al. Possible mechanisms
mediating apoptosis of bronchial epithelial cells in chronic
obstructive pulmonary disease - a next-generation sequencing
approach[J]. Pathol Res Pract, 2018, 214(9): 1489-1496.
XIAYY, HU C X, LIAN L, et al. miR-497 suppresses malignant
phenotype in non-small cell lung cancer via targeting KDR[J].
Oncol Rep, 2019, 42(1): 443-452.
RUTLEDGE H, BARAN-GALE J, de VILLENA F P M, et al.
Identification of microRNAs associated with allergic airway
disease using a genetically diverse mouse population[J]. BMC
Genomics, 2015, 16(1): 633.
LI S, JIANG L, YANG Y, et al. MiR-195-5p inhibits the
development of chronic obstructive pulmonary disease via
targeting siglec1[J]. Hum Exp Toxicol, 2020, 39(10): 1333-1344.
ZHU M C, YE M S, WANG J, et al. Construction of potential
miRNA-mRNA regulatory network in COPD plasma by
bioinformatics analysis[J]. Int J Chron Obstruct Pulmon Dis,
2020, 15:2135-2145.
BIERIE B, MOSES H L. Transforming growth factor beta (TGEF-

beta) and inflammation in cancer[J]. Cytokine Growth Factor

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

Rev, 2010, 21(1): 49-59.

DERYNCK R, ZHANG Y E. Smad-dependent and Smad-
independent pathways in TGF-beta family signalling[J]. Nature,
2003, 425(6958): 577-584.

KAVSAK P, RASMUSSEN R K, CAUSING C G, et al. Smad7
binds to Smurf2 to form an E3 ubiquitin ligase that targets the
TGF beta receptor for degradation[J]. Mol Cell, 2000, 6(6):
1365-1375.

MASSAGUE J. How cells read TGF-beta signals[J]. Nat Rev
Mol Cell Biol, 2000, 1(3): 169-178.

FEI J, FU L, CAO W, et al. Low vitamin D status is associated
with epithelial-mesenchymal transition in patients with chronic
obstructive pulmonary disease[J]. J Immunol, 2019, 203(6):
1428-1435.

HE SY, SUN S H, LU J J, et al. The effects of the miR-21/
SMAD7/TGF- B pathway on Thl7 cell differentiation in
COPDIJ]. Sci Rep, 2021, 11(1): 6338.

AOSHIBA K, NAGAI A, KONNO K. Nicotine prevents a
reduction in neutrophil filterability induced by cigarette smoke
exposure[J]. Am J Respir Crit Care Med, 1994, 150(4): 1101-
1107.

SUN J, GU X M, WU N, et al. Human antigen R enhances the
epithelial-mesenchymal transition via regulation of ZEB-1 in the
human airway epithelium[J]. Respir Res, 2018, 19(1): 109.
WANG C, XU JY, YANG L, et al. Prevalence and risk factors of
chronic obstructive pulmonary disease in China (the China
pulmonary health [CPH] study): a national cross-sectional study[J].
Lancet, 2018, 391(10131): 1706-1717.

TIAN X, XUE Y S, XIE G G, et al. (-)-Epicatechin ameliorates
cigarette smoke-induced lung inflammation via inhibiting ROS/
NLRP3 inflammasome pathway in rats with COPD[J]. Toxicol
Appl Pharmacol, 2021, 429: 115674.

CHOI J Y, RHEE C K. Diagnosis and treatment of early chronic
obstructive lung disease (COPD) [J]. J Clin Med, 2020, 9(11):
3426.

EASTER M, BOLLENBECKER S, BARNES J W, et al.
Targeting aging pathways in chronic obstructive pulmonary
disease[J]. Int J Mol Sci, 2020, 21(18): 6924.

LI L C, HAN Y Y, ZHANG Z H, et al. Chronic obstructive
pulmonary disease treatment and Pharmacist-Led medication
management[J]. Drug Des Devel Ther, 2021, 15: 111-124.
GOMEZ-CABELLO D, ADRADOS I, GAMARRA D, et al.
DGCR8-mediated disruption of miRNA biogenesis induces
cellular senescence in primary fibroblasts[J]. Aging Cell, 2013,
12(5): 923-931.

LU T X, ROTHENBERG M E. MicroRNA[J]. J Allergy Clin
Immunol, 2018, 141(4): 1202-1207.

ANGULO M, LECUONA E, SZNAJDER J I. Role of
MicroRNAs in lung disease[J]. Arch Bronconeumol, 2012, 48(9):
325-330.



FpIE AR ek

i34 %

[29]

[30]

[31]

[32]

[33]

[34]

ALIPOOR S D, ADCOCK I M, GARSSEN ], et al. The roles of
miRNAs as potential biomarkers in lung diseases[J]. Eur J
Pharmacol, 2016, 791: 395-404.

XIE T, LIANG J R, GUO R S, et al. Comprehensive microRNA
analysis in bleomycin-induced pulmonary fibrosis identifies
multiple sites of molecular regulation[J].
2011, 43(9): 479-487.

CHEN X, SHI C W, WANG C, et al. The role of miR-497-5p in

Physiol Genomics,

myofibroblast differentiation of LR-MSCs and pulmonary
fibrogenesis[J]. Sci Rep, 2017, 7: 40958.

JIY, DOU Y N, ZHAO Q W, et al. Paconiflorin suppresses TGF-
B mediated epithelial-mesenchymal transition in pulmonary
fibrosis through a Smad-dependent pathway[J]. Acta Pharmacol
Sin, 2016, 37(6): 794-804.

NAKAO A, SAGARA H, SETOGUCHI Y, et al. Expression of
Smad7 in bronchial epithelial cells is inversely correlated to
basement membrane thickness and airway hyperresponsiveness
in patients with asthma[J]. J Allergy Clin Immunol, 2002, 110(6):
873-878.

NAKAO A, MIIKE S, HATANO M, et al. Blockade of

transforming growth factor beta/Smad signaling in T cells by
overexpression of Smad7 enhances antigen-induced airway
inflammation and airway reactivity[J]. J Exp Med, 2000, 192(2):
151-158.

[35] B30, ZE0e . A e il 5 0 R TR 1 B JE P i SR
BODE #5 4. Az ¥ Jit &t S XF M i TGF-B. MMP-9/TIMP-1
FIRMEEm ], B HPIBES5 243k, 2018, 27(25): 2822-2826.

[36] ASCHNER Y, DOWNEY G P. Transforming growth factor-f:
master regulator of the respiratory system in health and
disease[J]. Am J Respir Cell Mol Biol, 2016, 54(5): 647-655.

(4R 4l

05| AR, B - nhRE, HH ) R OR - B b ARG
B 5, 55 . MicroRNA-195/497 % F MR 25 $2 B v S 9 A 3
b B4 P TGF-B RIS B I [I]. B BR 24 2% 3K, 2024,
34(14): 1-8.

Cite this article as: DILALA T, ZULIPIKAER A, ZHONG X M,
et al. Effects of microRNA-195/497 on the expression of TGF-f3 in
human bronchial epithelial cells exposed to CSE[J]. China Journal
of Modern Medicine, 2024, 34(14): 1-8.



