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w2

B®:: A5 (Paraquat, PQ) s2ImK Ei i rh B2 —, kR 20w
firh, RSOSSN BREFIA 2 PQ 1E I EUE R KT 90%, FEATA] B FE IR
2T PQ R A AR T E S, R SIAN AT I B AN B AT 4E A i
BRI R A . b 7 —[R] Fi ¥4k (Epithelial -mesenchymal transition,
ENT) 25 1 Bl b2 I S8Ua i () s 4 4efb i A . 7Eseid fe b, g b e br &
N E-55%5M 82 (Epithelia cadherin, E—cadherin) HIZRIE N, 1A Hin
WP o FENNEIER (o -smooth muscle actin, a-SMA), JIEEH
(Vimentin) &R 1E EJF, 4 M 3% 52 bk 95 BRI 25, 40 il b3k 57 (Extracelluar
matrix, ECM) EHEUIR, 3R VIR ZEREISE . H AT T B A 2 A 38U
JIi 18] J5 £ Ak 1 oA RGBT T B BRI, 3-8 Bva 7 8 AU R R R .

ITFEF, dEZmtS RNA (Non—protein—coding RNA, ncRNA) ¥ 4 s B A= ¥E T
RE AR TR 42 FH 75 BUROR L 2 1 9GTE o {Eg ith RNA 265 miRNA, LncRNA, siRNA, piRNA
o AT LS 2R E Sl A AR, XS SlERIR 2 S S RIE.
EMT Z51) &4, 54 E N JE RNA (Competing endogenous RNA, ceRNA) 144 2%
e B AME miRNA MZJofF (miRNA response element, MRE) HJ RNA
AT LASEFPESE & R — miRNA 25507 RORBEAR miRNA ok HAth 42 25 R g i 4
BET S A2 AT N . A FEUE B : 4B B F ¥ (Matrix metal loproteinase,
MMP D ZRHILGT MMP2 fEH BASEUMLF4Efb I 2 5 UM R M. BER
a (Integrin alpha) W HATHE 42 a 11 (Integrin alpha 11, ITGALL) Af&5
il F 4EAC B IR, miR-17-5p fE 45 & P fili 47 4E 4k (Tdiopathic pulmonary
fibrosis, IPF) HIMTZHZIRIBET 4N M H 7R IE . ENCORT I35 T TTGATL AT
LAYEA ceRNA I MMP2 354+ 45 & miR-17-5p, T ceRNA RIZ M4 &GS
555 FOAG BT B EMT,  H B 8 I SRR S .

BRY: 7 PQ thEE BT BRI Ml EMT o (¥ AE ceRNA T IIES, Oy PQ HH AT EL
EMT e B 7EiR T30 A

RT3, | M3 PQ Rl L B ) B AR O PR P ST, 8 A C57/BLL6
/INER, 30mg/kg MEREVEST IR 252, F HE Zeff. Masson G (i M ZH 29 EH 7K -0
NR AR B RAEMML 4N, KA g RT-PCR 7775 IR KA I S 5620 E-
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cadherin & o —SMA FIFHXSRAEEL, iFFH EMT #5450, 2. KM q RT-PCR (177
2 R KSR B P AL TTGALL Je MMP2 I TE L. 3. WD #E% A549 41
i PQ M PE BRI B QLR R R IR, MR PQ R EUM b B RS Ak 1) 2 A
R, PEHUZHAR RNA M2 B AR, KA qRT-PCR 1 Western—blot 75553 B M IE A
IR E K FRAIES296 4 E-cadherin. o —SMA 2 MMP2 FIARRT ik 150 %
RIJRSEIR AN Transwell SEEGI0E F HEAL QL3 2 A AT #2 A2 /1 5038 s SR FH ek
M K FE#E— A E-cadherin. o —SMA 7EARERY i ik B I 2038 . 4. 7E
ABLAYH, KA oRT-PCR [ 7575 MR KSR TTGALL. miR-17-5p (AR 4K.
5. KFFRERME siRNA Tt ITGALL MFRIA, RFH qRT-PCR [ /554G I siRNA F-4h
FEBI R TTGALL fZRE, FEAG I R ITGALL 7 MMP2 [k 153 ; SR western—
blot ¥yl PQ e )5 T ITGALL %t MMP2 K b Rz bR E# E-cadherin HIS4M; LA
T DI T VA BE— P IAIE PQ B435 5 N ITGALL X MMP2 FRIE KIS . 6. FE 4k
miR-17-5p HIZEMAYI (mimic) BEMAI7] (inhibitor) A EIHEL T miR-17-5p
Kk, KH qRT-PCR MIEERDZK-PA % FIHEC R miR-17-5p X} ITGA1L AT MMP2 3£
EHIEEIE ;SR S 2OtE— B 50IE PQ 445 miR-17-5p %f ITGALL A1 MMP2 %
EHRIEIER . 7. BTG MR A BE A 500, MR ITGALL BY AR (WT) R
AR A (MUT) f) pSI-CHECK2 XU EME#AK, 5 miR-17-5p M mimic A mimic NC
LA QLR IR ITCALL 72 759 miR-17-5p HIFEEEA .

£ER: 1. PQ Y/ LN HE et g IR PQ Y 5/ R ZH 2145
F B AR, RS, iR AIRE kL, Masson Jef g5 IR . EXfRAAH
bb, PQ Yeg o il 4 B RV AT B %2, RIpELSE LR PQ AR FE 5 /N R
LR AR T B R I AF4E4L s oRT-PCR 255 7R : PQ Y it ZH 41 E-cadherin
FIE T (P<0.05), a -SMA ik L (P<0. 05), HZUKA T EMT. 2. qRT-PCR 4%
BN PQ YefF4HZHZrh ITGATL A1 MMP2 (314 i (P<0. 05) .« 3. 60 nmol/L
(1) PQ G HANMUAF 1 26 W 1], oRT-PCR 25 R EIR: PQ RempHAMMIH E-cadherin
(223K R (P<0. 05) , 17 a —SMA I MMP2 )%k i (P<0. 05) ; Western—blot &%
REIR: PQ ReEAHAM M E-cadherin HIERIA T (P<0. 05), 1 a —SMA I MMP2
(115 R (P<0. 05) s g i E-cadherin Ml o -SMA MIRIETEHILS
Western—blot 4559 —8; KJRSZIGAN Transwell S256 3 B PQ Yy35 4H 4 i i 7%
RE 73855 (P<0. 05) o 4. PQ Y741 A549 4HfiH 1TGA11 AZRIE I (P<0. 05) « 1M
miR-17-5p K21k N (P<0. 05) . 5. qRT-PCR 455 Bor: #54% siITGALL AJ A&

\%
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N ITGALL f)31A (P<0.05), H. KN ITGALL J5 MMP2 [ ikt~ i (P<0. 05) ;
Western—blot 4557~ : PQ Y8 5, N ITGAL1 J&5 MMP2 )33 N i (P<0. 05) ,
H. b3R5 EY) E-cadherin 32k i (P<0. 05) ; S fEudtai R EI R 176 PQ
AEFE IR AT PQ Yedg 4, T ITGALL 5 ITGALL A1 MMP2 [ 5% 5 FE #1055 »
H PQ BL#E2H ) TTGALL 1 MMP2 117 0t 5 B oi 100 PQ ALBE X 4. 6. RT-
PCR 45 R E7R: 4% miR-17-5p KU FTHIE i miR-17-5p IERIA (P<0. 05),
H ITGAL1 K MMP2 [ 23k [E]i R (P<0. 05) , T AN miR-17-5p #1755 7 T i
miR-17-5p FIFKIE (P<0. 05), H ITGA11 FK& MMP2 ()R I [FIRS i (P<0. 05) 5 %y%
POLEE R R, 170 PQ YA PQ YeigdH, L miR-17-5p RIS ITGALL K
MMP2 ()52 65R )%, T miR-17-5p FIg R ITGAIL J MMP2 ()5 658, H PQ %
BEJG ITGAT1 Jx MMP2 F% BRIt aR . 7. XUt R EE 15 2k R s o6 8 LR«
pSI-Check2 - ITGA1L - WT+mimic 4 i % O 2 B 7% 1 ZE ik T pSI-Check? -
ITGALL - WT+mimic NC #ZH (P<0.05), Ifi pSI-Check2 - ITGALL - MUT+mimic ZHf¥)
PN ERMHENE S pSI-Check? - ITGALL - MUT+mimic NC %5 (P>0.05), HJ
ITGAL1 /& miR-17-5p HIHEHEE .

#5310 ITGALL £ PQ B EMT A2 H1E N ceRNA 454 miR-17-5p, MM+
MMP2 FIFRIA .

KR HEAG WAF4Ei; BRRZEFEL: miR-17-5p; MMP2; ITGALl

BAFH: BRAARMAFEE (No.81772056)



P E EA KA (b T

Abstract

Background: Paraquat (PQ) is one of the most common poisons in clinical practice.
In clinical emergency cases, the fatality rate caused by accidental or intentional
ingestion of PQ is extremely high. PQ intoxication in any exposure pathway is mainly
concentrated in the lung. The irreversible and extensive pulmonary fibrosis is the
leading cause of death. Epithelial-mesenchymal transition (EMT) is involved in
pulmonary interstitial fibrosis induced by PQ poisoning. During this process, the
expression of epithelial markers such as epithelia cadherin (E-cadherin) are down-
regulated, while the expression of mesenchymal markers such as a-smooth muscle actin
(a-SMA) and Vimentin are increased, cells connections are weakened or disappeared,
extracelluar matrix (ECM) is accumulated and the abilities to migrate and invade are
acquired. At present, there is no effective treatment for pulmonary interstitial fibrosis
caused by PQ poisoning, so it is of great significance to find new therapeutic targets.

In recent years, more and more attention has been paid to the functions of non-
protein-coding RNA (ncRNA) in cellular pathophysiological regulation. Non-coding
RNA can be divided into housekeeping RNA and regulatory RNA, and regulatory non-
coding RNA includes miRNA, LncRNA, siRNA, piRNA and so on. Non-coding RNA
can regulate cellular processes through a variety of signaling pathways, many of which
are involved in inflammation, EMT, etc. The competing endogenous RNA (ceRNA)
network refers to that some RNAs with the same miRNA response element (MRE)
can competitively bind to the same miRNA locus to reduce the inhibiton of miRNA on
other target, thus influencing biological behavior. Studies have proven that MMP2, a
member of the Matrix metalloproteinase (MMP) family, is involved in abnormal tissue
remodeling during PQ induced pulmonary fibrosis. The Integrin alpha 11 (ITGAI1I)
may be involved in the process of pulmonary fibrosis and the miR-17-5p is decreased
in idiopathic pulmonary fibrosis (IPF) lung tissues and fibroblasts. The ENCORI
website has predicted that ITGA1l could competitively combine miR-17-5p as an
ceRNA of MMP2. However, whether this predicted ceRNA network is involved in
pulmonary EMT caused by PQ poisoning has not been reported so far.

Vi
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Objective: To reveal the potential ceRNA regulatory network in pulmonary EMT
induced by PQ poisoning and provide potential therapeutic targets for EMT induced
by PQ poisoning.

Methods: 1. We used C57/BL6 mice to constructed in vivo model of PQ induced EMT
by intraperitoneally injecting with 30mg/kg PQ. HE staining and Masson staining were
used to observe whether the mice developed pulmonary fibrosis at the histopathological
level. qRT-PCR was used to check the relative expressions of E-cadherin and a-SMA
to verify whether mice underwent EMT in this model. 2. qRT-PCR was used to verify
the relative expressions of ITGA11 and MMP?2 in the lung tissues after PQ exposure at
the mRNA level. 3. Explored the appropriate dose of chronic PQ poisoning in A549
cells and constructed the cell model of pulmonary EMT induced by PQ poisoning. qRT-
PCR was used to verify the relative expressions of E-cadherin, a-SMA and MMP2 in
the experimental group at the mRNA level, and western-blot was used to verify the
relative expressions of E-cadherin, a-SMA and MMP?2 in the experimental group at
the protein level. The changes of cell migration ability in PQ group was verified by
wound healing assay and transwell assay. Immunofluorescence was used to further
detect the changes of E-cadherin and a-SMA expression in the cell model. 4. The
expression changes of ITGA11 and miR-17-5p in the cell model were verified by qRT-
PCR from the gene level. 5. Used specific siRNA to down-regulate the expression of
ITGA11, gRT-PCR was used to detect of effect of siRNA sequence and to detect the
expression of MMP2 after down-regulation of ITGA11, western-blot was used to
explore the influence of down-regulated ITGA11 on MMP2 and E-cadherin after PQ
exposure. The effect of down-regulated ITGA11 on MMP2 expression after PQ
exposure was further verified by immunofluorescence. 6. The expression of miR-17-5p
was artificially up-regulated or down-regulated by mimic or inhibitor of miR-17-5p

to test the effect of miR-17-5p on ITGA11 and MMP2. qRT-PCR was used to verify the
effect at the gene level. Immunofluorescence was used for further verification after
PQ exposure. 7. Luciferase reporter assay was used to detect whether ITGA11 was the
target of miR-17-5p. We constructed the wide type (WT) or mutated (MUT) pSI-
Check?2 dual-luciferase reporter vector and co-transfected with the mimic or mimic NC

of miR-17-5p. Then compared the relative luciferase activities between different groups.

VI



P E EA KA (b T

Results: 1. The HE staining results revealed that the PQ treated group showed obvious
destruction of pulmonary structure, alveolar ruptured and fused and thickened inter-
alveolar septum. The Masson staining results showed significant increase in deposition
of collagen fibres in PQ group than normal control group. qRT-PCR results showed that
the expression of E-cadherin was down-regulated (P<0.05) and expression of a-SMA
was up-regulated in mice model of PQ poisoning (P<0.05). 2. qRT-PCR results showed
that the expression of ITGA11 and MMP2 was up-regulated in mice model of PQ
poisoning (P<0.05). 3. The survival rate of A549 cells was still better when the PQ
concentration reached 60umol/L. qRT-PCR results showed that the expression of E-
cadherin was down-regulated (P<0.05) and expression of a-SMA and MMP2 was up-
regulated (P<0.05) in PQ treated cells. Western-blot results showed that the expression
of E-cadherin was down-regulated (P<0.05) and expression of a-SMA and MMP2 was
up-regulated (P<0.05) in PQ treated cells. The immunofluorescence results were
consistent with western blot results. The wound healing assay and transwell assay
showed that the migration ability of PQ treated cells was enhanced (P<0.05). 4. The
expression of ITGA11 was up-regulated (P<0.05) and the expression of miR-17-5p was
down-regulated (P<0.05) in PQ treated cells. 5. qRT-PCR results showed that the
siRNA sequence of ITGA11 could down-regulate the expression of ITGA11 (P<0.05)
and MMP2 was down-regulated after the down-regulation of ITGA11 (P<0.05). The
western-blot results showed that the expression of MMP2 was decreased and the
expression of E-cadherin was increased in PQ treated group after the down-regulation
of ITGA11 (P<0.05). Immunofluorescence results showed that the expression of
MMP2 was also down-regulated after ITGA11 down-regulated by siRNA in both non-
PQ treated and PQ treated group, and the fluorescence intensity of ITGA11 and MMP2
was increased after PQ exposure. 6. qRT-PCR results showed that the mimic could
significantly increase the expression of miR-17-5p (P<0.05) and the expression of
ITGA11 and MMP2 was down-regulated simultaneously with the up-regulation of
miR-17-5p by transfection of its mimic (P<0.05), while the inhibitor could decrease
the expression of miR-17-5p (P<0.05) and expression of ITGA11 and MMP2 was
up-regulated simultaneously with the down-regulation of miR-17-5p by transfection of

its inhibitor (P<0.05). The immunofluorescence results in both non-PQ treated group

VIl
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and PQ group were consistent with qRT-PCR results and the fluorescence intensity of
ITGA11 and MMP2 was increased after PQ exposure. 7. The luciferase activity of pSI-
Check2-ITGA11-WT+mimic was lower than that of pSI-Check2-ITGA11-WT+mimic
NC (P<0.05). And the luciferase activity of pSI-Check2-ITGA11-MUT-+mimic had no
difference with that of pSI-Check2-ITGA11-MUT-+mimic NC (P > 0.05). In other word,
the ITGA11 was the target of miR-17-5p.

Conclusion: ITGAT1I functions as ceRNA to regulate MMP2 in PQ induced pulmonary
EMT.

Key words: Paraquat; pulmonary fibrosis; Epithelial-mesenchymal transition; miR-17-

5p; MMP2; ITGAII
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R AEWEVE

RXHRE HLER B &R
PQ Paraquat [EEX
EMT Epithelial-mesenchymal transition _F & [] Jif #1k,
E-cadherin  Epithelia cadherin E-45 4k Fff 25 5
a-SMA o-smooth muscle actin o FEIEIEE
MMP Matrix metalloproteinase &R EOE
ECM Extracelluar matrix A AP FE 5T
FBS Fetal bovine serum JiG 2 g
PBS Phosphate buffer saline TR £ 22 PP
PMSF Phenylmethanesulfonyl fluoride 2 H BT e s A )
gqRT-PCR  Quantitative Realtime SN RO E B 22 TR BEHRE SN
Polymerase Chain Reaction
SDS Sodium dodecyl sulphate T R AR RN
PAGE Polyacrylamide gel electrophoresis 5 PR s Bt Fréz i Jisz HEL ik
TBST Tris-buffered saline with ErIkiR 20 B =55 F LS
Tween 20 bt 2% (i
TEMED  N,N,N’,N’-tetramethylethylenediamine VU F 4& 72, —Ji%
WB Western-blot R H A BNk
DMSO Dimethyl sulfoxide I AR
DEPC Diethyl pyrocarbonate FERKIR — L1
APS Ammonium persulfate o i R
ncRNA non-protein-coding RNA AE4mtS RNA
miRNA microRNA /N RNA
LncRNA Long non-coding RNA KHEEm S RNA
ceRNA Competing endogenous RNA e IR RNA
MRE miRNA response element miRNA % yoff
3’UTR 3-untranslated region 3 AR X
ITGAI1 Integrin alpha 11 BEER all
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6.7 ¥4 miR-17-5p A mimic BY inhibitor.........................
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F—85r: BEMPEB ENT B9

1 A ——

1)

]]II

I H A (Paraquat, PQ) ML 4 FR ) 1 - 1 - 14 - 4 —RALIERH 2 74
& AT BB A B A A SR A it 791 S R B0, et R Al ) P 3 )
WMo AR RFPEE F ML PN VFZ 1T, PQ SR BAEIE b 1) B 2 R A
21, PQIERIBEMIBT, M PR LB R R 2GR BRI 3 M, BAM B = SN
BB D), PR b 3 8 IR AR TR > 90%, JuHRfE [, o2 20 4
B, PQHERAIRFR SN BT, Do PQ hEM EERE, MABULEN 20%
PQ /K 5~15 mL (20~40 mg/kg). 3 5 PRAM A B 2 AL AT 4 5 ML
FA T B SRR E TR R E, JCHIEN . ONE B EFIFES]. PQ B VRS K/ 5 i
AN FC At 40 M e i o BB, AT 30 S B TR RDL P 2 24 b o AR X
Blel, PQ AIEZ Ry B N AT, (HEABERMEE, EARMTREERE A EE
RS T Bt b Rz Am g, PQ ZET A HA) SRR SIS TRl G o, AER A 21, A i 2H.
St EEEE, HSEUA TR Z KE A 402 PQ rh g i) AR 51,

-l %4k Cepithelial-mesenchymal transition, EMT) 2J87F—E M
TR BTN R AR R R AR A, FeA IR B AN R R i AR ARSI R
o BRI N A T BEE E-ES AL B (BEpithelia cadherin, E-cadherin) fEW
Y 2R B 20 R T P el 9 B O o R 2 T — R SRS i RO AR A 2 Ak
i (Extracelluar matrix, ECM) &EHETIA. K15 VTR ZERE 1. ERRREREY
U1 E-cadherin, B%EREH-1. AEMAEARE TS, 1MmE &SR o
FENIBEE A (a —smooth muscle actin, a -SMAD. JJEEH (Vimentin) « N-45
KBt 22 2 (N-cadherin) & 3I& EFHO- . EMT & WL R AIET 4E AL L F202. 131, EMT
] 25 filila] A 4EAb A AR04, v 1T A E i nT it EMT 3RS Al 4T 4 4n oA
KA, R R RIS R AR 4 AL 1 A AR DS- 161, G FTUESE EMT 22 5 PQ 8 BT 3L
Jii 1B 53 £F 44k )i 07 181,

MR A BT J5, Ho w4 g = El (natix metalloproteinase, MMP) [
BE 722 B 5RO, MMP (1 25 22 52 M A 573 B0 4% MMP2 T MMPO), 3 6 it B 2R g8 O 350 432 M

1



P E EA K A E S 42

MR E AR, BFREEA. EAOZH. BAEA. F4EEE R
PEEE S5 MMP 2T ECM FEARAE IR 1) E B8R FUK ARG, ECM & BN 4 Al R Al 22 5
A2 ECM FREE, =& EUNMIAR A 40 E B A R 3 . RS Mg AR, P
A RE S BRI ECM S48, DABUREIR IR 18 5 P 75 I 45 AR 20210, H i ¢ T~ MMP2
FE il £ AL (/5 B4 v T 40 (Silica) AR RS LT 4k 4k h
(22241, 47 5 MMP2 7£ PQ 53 B LT 4EA Th BT S M2 o 72 PQ 353 A0 b, MMP9
FEZ 5 PQ i FH ALT RUE I RAERT B, 10 MMP2 7] 58 32 222 5 I 1 il 2H 2345 47
1B E LA RECS), HE— IR AT ST MMP2 2 5 1) PQ T 25 B 80K fifi EMT S FE B
BRI 5 o

2 RS

2.1 EZWFFLER
2.1.1 LINR

CST/BLG /NRA(HENE, 6-8 Fi i) HIb 50 6 BEAE R A TR A 4.
2.1.2 MIF

N i e ffr it 2 oS b B2 A AS49 AR B A R B Bl AR aw R A BT ek
B

2.1.3 EERF

RPMI 1640 40135775 (Hyclone A H])
H4- 175 (FBS) (Hyclone A A])
HH AR REW  (Hyclone AH])
JREE AR  (Hyclone A#])
TRAEEHN (£ sigma AF])
MR HE #et0idiflE (bR EERFEAFD
Masson =5 (BRI R AEYFEARGR A7)
RIPA 2 () (LR REVEARAIRA )
BCA HEHERERME EaFtHa A7)
S<EHRER BRI GRINEREVEM ARG R A 7D

2
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Acrylamide Kit (12%) (3£[E BIO-RAD)
TEMED ( L4 TAMBRMERATD

APS  (GE[H sigma A F])

FHT 180 ) iEEE F Marker (AL UZSEERHLA D
PVDF(0.45 um)fi§ (B o 2 HH A =]

Tween-20 ( B4 T AV TREERAAFD
Y ECL A2 k0t (bt B e HRH R A F]D
AEW % (OXOID , UK)

RNAiso plus (TAKARA , Japan)
ARG (TAKARA , Japan)

qRT-PCR 5| ( RilgA TAYBA AR AF]D
$T BE-cadherin Hif& (3£ [EH Abcam)

Pl a-SMA $ifk (£ E Abcam)

$T MMP2 $ifk  (3£[E Abcam)

PL GAPDH itk (N = EAYHAREGRA D
0.1%45 i il (AL ZSEFERHEA FD
A%H L ME el (bR ZEEEREAFD
Triton X-100 (JLIZEKERHLAF])

BHAME AR RRERHAFD

DAPL VR (AR ERHLAFD
PURNFERE R (LY TRARA D
HoE w64 (3LE Abbkine 22 7))

2.1.4 FENE

CO, 4 ks %% (HERAcell 150i, 3£[E Thermo Fisher Scientific /&)
i TAES  (GLC A, A EIE/RIETZRERA A

THIRK S OREE B R A R A7)

AUREDHL (5804R %Y, 1 [E Eppendorf 24 )

iR (AL204 B, Rigtde-FER 2 A F)D
LANEER A% 248 (FluorchemHD 2 %, 2£[E Alpha A #F])

B AJF KA (Mini Protean 3 Cell 21, 3£[F BIO-RAD A #))

-80°CIKILIKFH  (Kelvinator 100 &, 3% [ Commercial products A 7] )
3
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BgbRi  (Fluostar omega, 32[E BMG A A])

HEDME (M, HZA Olympas AF])

BB R (OM2300B, leica AH])

Milli Q 47k (PL5124PALL #Y, #[H ELGA A7)

B (Mimi Trans-Blot B4, EE{ARAT)D

Z R HIEIX PCR AL (PTC-200 B, 3[H BIO-RAD A#])

NanoDrop-ND2000 (3£ [E Thermo A &])

SER 8t & PCR {28 (LightCycler 96 1, _|iff Roche Molecular Systems, Inc. A
]

SISO ERMET  (C1Si, HA Nikon)

2.2 SRR E

(HshW5rd: 13 H C57/BL6 /NRBENL AW : XTHERH (3 1) Fl PQ Ab¥EA
(10 H). /EAAFET SPF 252t =(12h J6IE. 12h BRAZEBIEIN, REFEHE

22.2°C), EAERMEZE, /NEAT DA R SR ROK ).
(2)PQ ¥ HIBCH] . FREL PQ My AR VA R T A B EL /K EC I 0.3% ) PQ ¥R
(3)¢h24: PQ AEHRALA/INE — U MERE I 15T 30me/ke 1) PQ ¥, X IR AL i B 4%
IR K, 21 RIGHH .

2.3 PhZE LD ELH

(DJFREE: RIS 10%6 300mg/kg /K& 58, BRI/ SR, JBRIGE S5 5 /N B3 T4
B[ E 4 HE R HUR

QLM W, T BRI, 7870 5 /0 B Al 23RN0 I,
B 0B, WUNRIA DS EET,  F T4 i AR 2R K e s g 24 b 0 I

(3)BOb s TH A B AOIIZH Y, AR AR BEER K TR I, Ze 2T 4%H 2
A E T e, TR ERY) R e, A i A AR R R i G R T-80°C K
2

2.4 HE 3:£5

(AR AU EJFHE A, D&,

QWi KA : R WAL I ZEID. RIS B 10min, TB/KZEE. 95%
4



P E EA K A E S 42

LI 80% LM 70% LN /KA -

Q)R RGO Y Geth 3min, HRAKMUE 55 /0 5s, HRAKIMFYE 20s;
IREEBORE 10s, HRAKIBE 20s.

(OGO G Gt Tmin, H RIKMHSE Sso

GBiAGEHE Fr: 80% LB 90% 417 . 95% L FE . To/K LBE& T+ B /K Smin,
THIEL, THENZ A Imin, TERRE R TS,

2.5 Masson =fafa

(OAsEEE, Bk, ZKAGE HE J46

(2)Weigert ZRIFAR R Yu 0 Weigert ZhIFAR R A W B WREELLBR G, G484 Smin,
KA -

(3) 1% h B RG24k, K.

(DTN B Get: Gett Smin, ZTRKIPBE Ss.

()R VAR AL FEZ) Smin, B4 2RI G 2 4 Smin.

(6)1%IKESER b P 1mins

(MHt7KE W3 7 [F) HE Gyt

2.6 ‘MEEIETE

(1)A549 ZHfEE FE 305 95% %R, 37°C, 5%C02. HiF%E: & 10%54 1
& (FBS) Al 1% #71(10000 U / mL F & 2, 10000ug / mL %5 &) RPMI
1640 21 i35 75 2%

()M : B 24h TEMEE —IRAAIRAS, GG AR R R R VM, Bl
BN LSRN MR AOIRTS S B R, I IR AL . R SR IR PBS W
BREMTRAIM 3 K, MNERRFRE, R .

OB g 2 80%-90% M HEATALAN. Fr kR R FRdk, A oML R 7Rtk
e 2 UG, WRISEEIRIE, N S00uL-1mL fRES, (RIEREREE 45 s NG RE g, &
T 37°CHEFRAGIH AL 3-5Smin, WG FERAMMILE, gL Ak A R v
Fkas,  SERDINN RS FRBEA AR 5 10%FBS FIRGFRFEZ b, KT 2-3 IREY
Mo MRE IR MLE7%,  USCEE 40 By A T 2500 % B 5.0 (1000rpm/min, Smin), 7 _Fid, H
ImL 7 10%FBS [WRF 7RI E a4, N CNGFRE 7R R s R S 4, 4k88%
Fo
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(HRAT: WA KR R BT BUE KM 4r s 40 5k, T A7 VE R RT, F 1mL
WRAE(E 20%FBS. 10%DMSO ] RPMI 1640 357255 B 400, Wi 2k %=
AR P I T REF R &S, T-80°CIRIRKA SR, HEBEmEART.

GV E T BIFEAEET 37°CKB A RS F R 1min, MR RLL, 2.0 Smin,
1000rpm/min, 3 7%, M ImL 7 10%FBS F3s 7L H B, A SNl &5 7%
BRI, A, R 37°CRFRFER 7R

2.7 PQ XEHMMAHIRENTIER

(D) A KRS RAF I 3 K ) AB49 ARt T 59 rp, F&sE 12h.

(2)FRHX 12.858mg Y S H HEAH R, I bmL i) PBS, 77 iE S Be il ik
10%umol/L ik BE A £, TEE & F 0.22um (T8 B B8k Id I 5 %

(AL IMIF K RPMI 1640 5577 B mik LA 45T, AR IR FR LA )
PQ &k FEM X HiFe A 15umol/L. 30umol/L. 60umol/L. 120pmol/L. 240pmol/L.

(DFEFE 6 R, BPIREIM—IR, BRI RME N WEAMIRA .

2.8 Quantitative Realtime Polymerase Chain Reaction

(1)5 RNA [H42EL

1) il L 2R AN i 58 R A S 34T 5 RNA IOFRE: M - 80°CUKAR HX Hi i 27,
FREL 30mg ZeAq 22, IR RS 2 A A B o, RIS 2
21, HIAPAW IR A, B2 B AR, 0 ImL ) RNAisoplus, =i
##E 5min, 120009, 4°C, &0 5min, 4 LG 251070 RNA BEI S0
. AB49 41135 225555 3L, N AmL PBS 35 ¥ — ¥k, A4 M ks 35 M d i AmL
RNAisoplus, 784r7E 21 RNAisoplus 43 fity%s], =iE#E 5min g K4
275 RNA BB L

2)IMA 200uL IS IRZ RS, =il F#E 5min, 120009, 4°C, &5.0» 15min;

3/ NULIREL b, AL FIESARR S AR, ZiRFFE 10min, 4°C, &

> 10min;
43+ F3F, I ImL ] DEPC /KHREH 75% 1) £ I, 75009, 4°C, B
> 5min;

5)7F EiE, T, BUTIEEM T DEPC 7K+, F NanoDrop 2000 il RNA [k
FE e Al



b B EA RS AEF i

()41 .4 RNA S
TR RIYLEVK E T
1) 2B HE R 41 DNA
HY 500ng 1) RNA #4745, Tl PR H 21 DNA VB &1 &

# 2.1 ELFRFEFZ DNA 1A R

%l i =
gDNA Eraser Buffer (5%) 2.0 uL
gDNA Eraser 1.0 uL
Total RNA 20 uL MR R RNA A 500 ng
(R VA 4 BEAR AN
Rnase-Free dH>O Upto 10 uL

PCR iz 4TFEF: 42°C, 2min; 4°C

2) 5 He 33 S L
R 2.2 REKIBEER
el fl &
nts A1V VAY 10 uL
PrimeScript® Buffer 2 (5%) 4.0 uL
PrimeScript® RT Enzyme Mix | 1.0 pL
RT Primer Mix 1.0 uL
Rnase-Free dH>O Up to 20 puL

PCR {ig17#2/F7: 37°C, 15min; 85°C, 5sec; 4°C
(4) QRT-PCR: K AL E 20uL 1) gRT-PCR S WA £, £4% 10 uL ) SYBR Premix
Ex Taq I1(2x), Forward Primer (10 pmol/uL)#! Reverse Primer (10 pmol/pL)#% 0.8 uL,
1uL 1) DNA %4, 7.4 pL ] Rnase-Free dH2O.
DY 1EFEF:  Preincubation: 95°C,30sec, 1 cycle;
3 Step Amplification: 95 °C 10 sec,
60 °C(IKHEIR KI5 1 #£) 45 sec,
72 °C 45 sec, 40 cycles;

7
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Melting: 95°C 10sec, 65°C 60sec, 97°C lIsec, 1 cycle
Cooling: 37°C 30sec
2)MHRIEL R 5 PP F1

#* 2.3 qRT-PCR 5|¥1)5%)

FER K primer (5' to 3" 52l
Mus-GAPDH Forward AAATGGTGAAGGTCGGTGTGAAC
Reverse CAACAATCTCCACTTTGCCACTG
Mus-E-cadherin  Forward CAGTTCCGAGGTCTACACCTT
Reverse TGAATCGGGAGTCTTCCGAAAA
Mus-a-SMA Forward CCCAGACATCAGGGAGTAATGG
Reverse TCTATCGGATACTTCAGCGTCA
Mus-MMP2 Forward ACCTGAACACTTTCTATGGCTG
Reverse CTTCCGCATGGTCTCGATG
has-GAPDH Forward CACCCATGGCAAATTCCATGGC
Reverse GCATTGCTGATGATCTTGAGGCT
has-E-cadherin ~ Forward CGTAGCAGTGACGAATGTGGTAC
Reverse AACTGGAGAACCATTGTCTGTAGC
hsa-a-SMA Forward GGCTGTTTTCCCATCCATTGT
Reverse TCTTTTGCTCTGTGCTTCGT
has-MMP2 Forward TTTCCATTCCGCTTCCAGGGCAC
Reverse TCGCACACCACATCTTTCCGTCACT

2.9 Western —blot

(L)4H 0 25 R b A
1) IE R TE B A NS FRA I, 3 TR AR R 250, 2000 rpm &40 5
min, F# EIE,  [RISCH: b R 4
2) 3 FR AN 1mL fK) PBS,  FH 200 1K DUl B 4 ) 4, TRl WAC 22 2 i)
B0, 2000 rpm B0 5 min;
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)M & L UTIEE N 70-80uL f¥) RIPA HHATHRMIZLMR, 780 WATIRS), 12000
rpm 20> Smin;
HWEE BTG, WU E BEITEAREE R, HiES 0 BCA HAEEIR

PN

5)¥ 8 H R SO RIS, DA 4:1 I LEBIINA Sxloading buffer 78437221, 100 °C
AZPE 5 min.

(2) SDS-PAGE: Jiciil 10%f] APS ¥, K45 Acrylamide Kit 6B 5 ) A A
APS ¥ Jx TEMED, #E% 30min. P VKM : Glycine 18.8 g+ Tris 3.02 g+
SDS1.0g, EETKERR | L. MSFHIRERE AR EFE, 870 EFEEN 30 pg,
250 V, HLJk 30 min.

(3) WM. IRAUACHILF(10x) 5. Tris29 g, Glycine 145 g, 28 F/KER
2L, BHLEEFK: FE: BERA0x) =7:2:1 MLLEIFRE K 1x EER 4°C T
%, MIKEE RS R IR R . R A 5 B KRR T, NN 1000mL Hi%%
T o T 20 56 AR AR, AN B K IR ARAN R4l T 4 b, Bl BRI 1Y) PVDF
JE, FRLEME FERUEARAIGSR, &R BT AH S, HEEBNRERE, EEE
FEIER—M. B, A E T UOKIBGY+ . 15 300 mA, 90 min.

(4) M. $ERTACH] TBS St BcH(10>): Tris-base 30g, NaCl80g i pH
7.6, XETFAKERE 1 L. FCH| 1XTBST W 1L(10%: £ -F/K=1:9,H A 1mL
Tween20) ] TBST Fciil 5%l lE Wik . F M LR I, L8 77K TBST Btk
— I, RET SR h B RE Y 1 h.

(5) WE—¥i: F TBST MikE—Hi(bbl = WUt B 43), MR T — iR
P S &5, 4°CHEIH.

(6) Pelk: — UM BELHE, H TBST MEPE G HIRVE=R, Ak 5 min.

(7) WE P R -PUORBIERR SIS P, H TBST $AH M Hb & 24
B, ZREEHER 1h.

(8) We¥k: WU B WG, M TBST PR S HRVE=1X, &K 5min. Jf
25 8 7 /K e — I

(9) Tt BB BECL 5 AR e vl B P RCH 2 9, FHRERE

2.10 RBERA

(WA 75% kR R I 2h, BT EREATAIIRIC Fr, EOR P40 e

9
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HES AT S OB K 2 70% 5 4 .

(QE e Fr2HEFREE, PBS BEHEYE =K, BArp et AR, 4%4
SN [ 7€ V] 72 30min, PBS &P =X, &K 5min.

(3)i&EfL: 0.2%Triton X-100 ¢K I &# & 5min, PBS Bk =X, &K 5min,

(43 1= Wi PBS, N 5%:kt P Iy = 1 1h, PBS Pk =¥, &K 5min.

(B)—hidih: HBHREZE S LEIRE—, W 4°CI R

(6)EiF: &I 30min, PBS fMNPLEE =k, HHX 5min.

(M) =hidhit: BRI, WEXRI P 1.5h, HBBRIF MR ATA HEAETE
BEGSRAT N IEAT

(8)1ti%k: PBS ek =X, X 5min,

(9)%4%: I DAPI i, L E 5-10min.

(10)%ek: PBS BE¥ =ik, X Smin,

(LL)E Fr: BRI 7, B g,

2. 11 ¢AREXIIR SIS

()H marker 2E1E 6 FLAR T T T4 T IR 2R (B K% 0.5cm 1 —2%), 1] 6 FLARISZ)
BerhiE A, R R MRS 6 FLARIT, H PBS WM R =K.

(2)/ 10pL te =k EHWR, SRk, RERIERIR 5 E — 20
F PBS MW =R, e 4 i A PR o

GYIMAE 2% ILiFH RPMI 1640 £ 7 R4k 21577, BHALGE I =/ E e, A
[ B 1) W 22 A R A7 B ) IR G4 BB 43 A

2.12 Transwel | SR

(V)M T ML RPMI 1640 15 72 DL 12h.

() L= H A 100uL 4R, BEASFLET 13105 N1

() FEIAE 20% ML) RPMI 1640 15773k 600uL, MRS FRAEE; 7% 48h.
(U EEFRIA, 4% 234 A& e R 5 5E 20min, F PBS BREHI K.
(5)F 0.1%%% i 48 e 5 20min, ] PBS PR Ik

(6) MR T-1% N s IR A0, 8 LS4 R

2.13 Geit o #h

10
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WERER S RERN: PIE £ fsfix%E(Mean £ SD), LELFKH]
GrahPad Prism5.0 BAFHATEHI 04T, P<0.05 FonZERA GiHEE L

3.1 PQES/NRATLE L & £ T4

INRIBHLEAT HE et Masson —taeth, MR ERZK P E2/)N ST 2H 2125
AR . HE Gyt 5 R BoR: WHRRA /N SR 2G5 1R, s [a] g )2 5 1E % (B
1.1A), T PQ Beg H Ml ZH 2G5 M RHIA , B0 A 2R w5, Mo [ B W 2 3 FH (18] 1.1B)
Masson =L thiEsE IR XA (K 110, PQ BLgd /N fUtiZH 231 )5
AV IN(E 1.1D). BWRB QL8 RITR PQ Jes /o /NRIMAH UKL T 4744k

Control | PQ 30
HE
£ ..."_:.';x’
Masson '

K 1.1 PQ 4o/ R ZH 239 FREG A4S (X 400)
A: XHHEZH HE Jethgs R, B: 30mg/kg PQ AbFEAH HE Yetagh R, C. XFHRZH Masson =4
B sER, D: 30mg/kg PQ ACFRE4H Masson =t gE R,

3.2 ENT 25 PQ iS58/ R 2R 2R T4 ¢

L qRT-PCR Al /N U 23 b fe b br 54 E-cadherin J 8] i Kb AR &
o-SMA HIRIEE N, SRER: PQ RFHEXWIAMEL, E-cadherin ik i
(P<0.05), T a-SMA FKi& LiH(P<0.05), $ERMHLAKET EMT, HAEZEAH
MMP2 [1J3iE i (P<0.05) (Kl 1.2),

11
(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



P E EA K A E S 42

A B C

% | % 1:5- ;_ % 1:5' ;-
& T 5 8

%1-0-7 %10- . % §-1°' %
N Pl |
f 0.5- / % 2 o / / £ o5 / /

1.2 30mg/kg ) PQ YLFF i /N il EMT AH % 5k R ik /K P e 2
A: PQ 43 )5 E-cadherin & N (P<0.05); B: PQ 4e#F /5 a —SMA Fik i (P<0. 05) ;

C: PQ Y& 5 MMP2 ik i (P<0.05) 5 (37K P<0. 05) .
3.3 A549 7Hiffl PQ B MG IIKREN SIER

WE—EJE Y PQ YR AR BRI EERAREE, AR E T S04 M B B B EMT )5
ANRFERERIR AL, F PR ZIR S N ARIA VT LR FF— e AR TE 3 DME T /5 820 #r . 5k
BEEREIR, QMM PQ 6 K&, 15umol/L. 30umol/L. 60umol/L ¥ 5 241 )41
IS RIAT, AWk IA S 120pumol/L A1 240pumol/L 4 M LA 4 ERAE T, 10 IC 1k
SR GG R (] 1.3).

A ‘ B C

K 1.3 PQ 44 6 K5 A549 4R KRS (X 400)
A: XTHEZH; B: 15umol/L PQ 4bFH4H; C: 30 nmol/L PQ #bFHZH; D: 60 nmol/L PQ 4b3
ZH; BE: 120 umol/L PQ Ab¥E4H; F: 240 nmol/L PQ AbFHZH.

3.4 PQ 514 A549 ZHER EMT 5372

12
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PEHL 15umol/L. 30umol/L. 60pumol/L =ANKEEXT A549 44T Yus, H59% 6
KI5, #EELRNA N mRNA /KFEGAE EMT AHOCHE R R IEAR BN, W, PQ Y7
HEXHRAHME, W5 &I, 30umol/L A1 60pumol/L [ PQ #edy2H Jt K IR AF1L 1)
ERAait s, Hf, B RFRIEREY E-cadherin & T #(P<0.05), 1 a-SMA
1 MMP2 [r)ZRix Lif(P<0.05) (B 1.4). $EHCAH A A i R H7KFAE I 60pumol/L
) PQ Y44 E-cadherin, a-SMA J MMP2 FRikAb B, B 78Kk L,
60umol/L ] PQ Yerp 2l Ak 5 X FRZH AR b 2 577 Si it 245 X (P<0.05) (K 1.5),
5 BLE 60umol/L 1Y PQ WKEEALFE T, AS549 ZRM IS EMT o428, FH s
He X Geydit— B IGAE 60pumol/L PQ YEAIRS, E-cadherin. a-SMA FJRIEEN, Hr
F DAPI Ye40fifut% (%), E-cadherin YL 7% . a-SMA S0 B15%5:  60pmol/L
(1) PQ AL ERZH ) E-cadherin ROGHRELIRTS, 1M o-SMA HZGHREHE (K 1.6).

A B C

E-Cadherin a-SMA MMP2
. ) 4
15 c 29 g *
2 0 g
-
i B 201 N
ST £ / g
2 1.01 [} x
P = 5 1.5 o
o / N o . / © 2
[+ c /. c *
L Lm0 .
g g / g
3 5 09 B
¢\ - AN &
0.0 f s ! 0.0 T T T f 0 T T f T
Ay ) (\) ) » Ul ] O AY ) ) Q
O N ) 0 O A 5 ) 0 N ) )
S & & ¢ S & & ¢ 0006 & & ¢

Bl 1.4 PQ 55 A549 i EMT (125 PR /K P48 4K,

K HI qRT-PCR A5 %% K] mRNA 7K-F- B2 1100, PQL5 7R 15 wmol/L HJ PQ AbERAH,
PQ30 7= 30 umol /L ) PQ AbEE4L, PQ60 7w 60 umol /L [ PQ 4bEE4], A: E-cadherin ik
MRS B: o ~SMA RIXIIHECEENL: C: MMP2 KB MBURENL . 45 R ER: 30 nmol/L
A 60 nmol/L K PQALFALH E-cadherin iAo -SMA Jz MMP2 ik i (P<0.05), (%
o5 P<0. 05) .

13
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A
E-cadherin| === 97kDa

'S
]

é - A E-cadherin
§ E 3 % E o-SVA
G'SMA L —— 42kDa %3 CJ MMP2
£ 82 .
MMP2 —72kDa i}
25
GAPDH |— —|36kDa a7 E
\a $ (a @ \(} S
'(0\ QQ o & & €& &
& QO
00 R

Kl 1.5 PQ 55 A549 4Hitd EMT )28 F/K-FA2 4L
A: Western-blot 27K 60 umol/L ) PQ MKEEAEA N E-cadherin, a-SMA J¢ MMP2 KiArK
BIEGL; B: western-blot KT KE T4 IHE, 60 nmol/L ) PQ AbEEZH ) E-cadherin &
X, a -SMA J2 MMP2 ik il (P<0. 05), (%37R P<O0. 05) .

DAPI E-cadherin a-SMA Merge

Control

Kl 1.6 PQ S A549 A EMT HI K ALY F N (X 400)
FH DAPT Je4fiffit% (#)6), E-cadherin Je&Rfa i), o —SMA Year(au8t, 4550 EoR:

60 nmol/L PQ 4b¥EZH, E-cadherin ¢ )o@k a9, a —SMA ¢ Gam a5,
3.5 PQ 55 A549 HHARAYTFERE iR

R JR S2 36 45 R B oK, 60umol/L 1) PQ ALHE4N A 96h J&, HKIIR AR B B/
TR, B PQ BeagdH AS549 4 RIIR 1475 1 A e 0 S0 S i TR N R R ZH
(P<0.05), UiHH PQ 4L fo ml G uR 4 BT R e 0 (B 1.7). >RHH Transwell SZE46 ik
— BRI e RE DR E, SXTIRAALL, PQ AL G M B NMEER Lk
FRIZH M B B B (P<0.05) (B 1.8), #E— D Uil PQ AbFEJFIT 2 e J1 15

14
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A B

Control _ PQ 60

Wound closure ratio
o
b
1

B 1.7 R SEEAT I PQ Huai Ja AT RS B 0 A8 fk
A: RIJRSEEGAI PQ AbFE )5 4HARIE R e I A2 4k, 60 wmol/L 11 PQ AbH J= 4 il RIJR (¥ 15
A RE /58, B: SEI A5 %t BAL DR V@A R UL, PQ ALFE 5 IEH Rt ) i 58
(P<0.05), (*37xP<0.05) .

A B
Control PQ 60

~n
s

g

g

Mlgrawg cell number
AN

0°° R

K] 1.8 Tranwell SEI&AGI PQ YeF o 4 MLt #% BE 1 A2 4L
A: PQ AbFE 5 M= N ME RS 22 M ) 40 i B 22T 25 B: 60 umol/L Y PQ AbFE
HRAITHMEEEHEZ TXIE4 (P<0.05), (%3R8 P<0.05) .

15
(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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4 Tig

PQ & H AT A TG I A T2 A R BR B, Hapthar, hEfle/ . BUEIRE.
H AT e % PQ MR RURTEZ), PQ T ERHLHI AT 78 B A HE IR R L. PQ
BEJG R ERRAS TR, AL R R BEAE E Sl A B R DU, S5
WEVEREATVERT AR AEAL, B B H AL T WP . EMT W T2 44k . FrioRs 508 1t
B, TEMOS RS, FR AN RGNS B o ERA, AN M IR B R A
FHUk S5 FE 23 2k, TRl B Rs AR B2 B, SRR EREE S, EMT S5/4F
PR A AR, RIS EMT 78 PQ AT&Uiti EMT H ifi/E F AL B A 2k

BRI R SEER IR T PQ H R DRI LY, 224
F B RARR, Eam S, BREE TR 288 m, #t—Plid qRT-PCR k&
MZ A YR rh b R IE bR B S8 Rk AR S SR L, qRT-PCR 45 5L .
N bR R IB AR EA) B-cadherin FRIE T, AR RIEF EVE o-SMA FKIX B, B
#n EMT #8257 PQ W f 51 ALtk . ik, FAT@E 4FSLIGI0IUF PQ
W2 5 2 75 A] 5 A L R 41 i AS49 B EMT. BATTR BB PQ 1 IR i &,
AR R, KX EE S PQ XAt B E A ¢, H =, WRES PQIE
FH J &4 6 B3 R B R A D% 126-27), FEARHIE LR FRATT B PQ HREE AT A5 | it v
R 4HHE AS49 () EMT (%8, qRT-PCR. western-blot Fl4u% 2 M4k R —FHE s
PQ 485, AS549 diffis I b RIEFREY) E-cadherin ERIL, 10 i E BibR &
Y a-SMA [R5, TRIRE 281 Transwell S236 L [EESE T PQ Al 45E AS49 4HfiE
MiTFeRe /1, B b R gu i & AR IR G bR Al (R RS0 5s . SRR 5 KAEITH
X FE—BIHIE T PQ MR IE I 4t EMT 1EH

BRI MMP2 2 — P 5T R 68 13 UIAH C B3R EK R, MMP2 72t 2311
Z AR B A Rk, WA B A BRAT AR . EVEZE I 5E , MMP2
A DA MRS ) A E B AT TV BRI R, WAL e Bk . TR BIX Ph IR 2 i
— B INE AR BHIEE, A 4t AT VA I B 8Y, B 1 B A B o o) 41
MMP2 ] DL 5 A PR R R, 72 S8 T 759 I 2 o TR g e AT T A 38 OE
B, S ANYHMLIT RS BE G 5 S i EELp 11200, AR MMP2 KRk - 5
it AR A0 DA OGP0, TR 21 440 R e ik R, MIMIP2 1 S5 0 8 15 5 MR 5 1)
B, MMP2 AlRER LR R ECM B Z RSy, WRARIEEE, AT

16
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it VELEE (R 25 46220 FRAT Tl A Y SEES Al PQ %y 5 K AE EMT HIfigH 2+ MMP2

FIETHHHIEAE, qRT-PCR 45 F 4275 MMP2 7£ PQ SUifi EMT [#)/)N B A h ik |

W, EIARK MMP2 AR R S/ i e e, Sl EALL R ieE, Mk

GURA AT E A 4fl . [FIB, ARAPSEIRHIESE T PQ Y /G KA EMT (1)

A549 4Hffirh MMP2 [F3RIE B RNAARSNSEERERIESE T MMP2 £ PQ T B i

EMT ik, Mo, #t—L0iAFE MMP2 7E PQ THaEE 52T EMT iy BAA1E ]

ML B A 17 R 1

“Zie

1. 30mg/kg K PQ 1EM] 21 Ku[{# C57/BL6 /MR HIFLHLRA KA LT 44k, H EMT £
HHAGMRREKE, T E R FREFEY) E-cadherin 35 N, 8] ik
Fr & a-SMA £ik Eif.

2. £ A549 4Hf{uZ: 30pumol/L A1 60pumol/L 1] PQ fEH 6 K LLi%s St EMT, 4
¥ b e Rk bR W) E-cadherin 1A N, [HFIRIEFREY) o-SMA K& L, 40
PRI RS e /1358

3. MMP2 7t PQ if5 F /N UM 2R & A549 4H L) EMT HhRak i

P : ceRNA FIEMILES PQ B EMT BUAH AR

=7

5 8IS

PQ HEFISE TR R AN, RS 1) B W T S R AT PR I i 41 4
Wl & v FEOFR LTI T AR, TE%, HARmEER, &2
P 5 5@ e AN R AL R A 25 R . I eT by R LI B AT AR, X5
B RIEAET R YIS, IR, S Al R SR AR B G R R AR
BAE T BRATTO WP R Ge i IR, B T O AT RN (9 45 £ 11 ¥) mRNA, 2 fid Y 38
FHEREBEANREmRLE AN RNA BJIE4 i RNA (non—protein-coding RNA,
ncRNA) , ncRNA 43 A8 S AR A WIS Re i RNA, o 48 4E 4w B RNA (non—
protein-coding RNA, ncRNA) f9 %5 : 4 /N RNA (microRNA, miRNA) Al K % F 4 %
RNA (Long non-coding RNA, LncRNA) %5, ‘&A@ 75 mRNA [ %4 5% sl Bl R fem A=
P NB . ceRNA %M 4% /& f5 — 2 B G AH ] miRNA S22 JG 4 (miRNA response
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element, MRE) ) RNA 5% 4+ PE 454 [ — > miRNA 79855 miRNA XF 53 —ME RNA [{3041)
TER, BN “HFRER” B2, ceRNA T W4 AE Sy —Fh 4 i 225 R 3R A TR 45 A X,
715 PR 2 BEA Y2 X 24 (T AN A2 BN B SR AR ) AN 52 M) 2 S J A o 4 e S LM e
AE BT A 48 #E VF 2 ceRNA A2 N4 . 7EShAN A K 2 40 miRNA 15 FL 4RI
AL HAN, miRNA FIFTIX 75 (seed region) MBIt AIEEIER ) 37 s dRRE
[X (3-untranslated region, 3’ UTR) E.#hdtiFH 15 5% 5 AOBNBE, B 2 T SR KR
EHIEHIB. ceRNA TEM 82 5 Z R B R, T M e TR 1 ceRNA 1
FEMZEAE PQ B8t EMT IS, A0 B AL B R 18 PQ 20 EMT AHSCHY
ceRNA HLFE, >y PQ T35 EMT 2V E 12 1A 10 5 .

il «— S

MRNATEMIRNA-RISC(RNAIESIMBAE S BUIEFE T#EE/E, 3=
X TUE

&Sl — d@@i» = di»>

ceRNATEFHELES MIRNA, EEEMIRNAXTMRNARYIDSHITHEE, _HiE
mRNAZFEIAE
K15.1 ceRNA 42 M 25 4 FHHLER

miRNA Xf FEEE (L mRNA 6 AHIHIEH, ceRNA LAY miRNA LR 38 40 25 5
miRNA, MG P miRNA X583 R 4 /5 -

KJE/NT 200 MZEFE I N/MAEZES RNA (small or short non—coding RNA),
miRNA Je K2 22728nt [ EAE RNA, HH— Bt AT KRR S5 F ) miRNA HTRIK IXZ
PN IZNERZ L BRI N ) (RNase [II endonucleases): Drosha #l1 Dicer fEH /G
i EAEHAGTT T B A ORI, FERIEHAG H UM BORE e, A2 A [ 40 i () A 22 A
T BEATL A1 1 =B 70 A1, WIS e B R R PR A MR IR SR R B K Rk . FEN
FERH 214 1000 4> miRNA H48 7€ HoR, A A1 30%H 4= K #32 HRAEB4, Bl
A miRNA 5 RNA 5 YT E A1k (RNA—induced silencing complex, RISC) 454,
TS LM 540 RNA 454 B M. miRNA J& ceRNA % M8 % 0o miR-17792
FEEHELMIEA : miR-17-5p, miR-17-3p, miR-20a, miR-19a, miR-19b, miR-
92a 1 miR-18a, FE4FAK NG 4 4E1k (Idiopathic pulmonary fibrosis, IPF)
i1, 80% K] miR-17"92 J2 BT T msng - 1A (cytosine polyguanine, CPG) [X, AH

18
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B IE 5 Il 2R B il B 4k, miR-17792 RIGEIT B 1R DNA %% H LR -1 (DNA
methyltransferase—1, DNMT-1) Jik /> TPF, {d ifi il £F 4k 40 fitg v £F 4 4L FE R CTGF
COL1A1. COL13A1 ik N, BI miR-17-5p 7£ IPF Fy i ZH LR i 41 2 4 it p (G R 0k
331, TargetscanHuman 7.2 X35 MMP2 4% miR-17-5p HU#EIER . HAGX miR-17-
5p 1£ PQ Hag TR FI/E B AU R IR T & B 7T, W0 ANHRDT HAE PQ 2
EMT A H4E

TEHBUR LAY, USET AL 742 BCM 1) 3= EE40 i, LR ET 44 i 4K
75 DR ) A T 44 R A g S AL 61, E BMT IR LR 2T 4k 4 it ] SR T~ b Je 371, L
AT YT 2 2T AEAC ) T ZEREAA T, [ 1 A AT A ECM A, JLRET 4E4m i iy BA7
(LA T R 2 8 A 2R R 2, I DA I DR~ A K R -1 PR TR =g 0 L/ A s A
R RIEME T o BEEF (Integrin) 22 5 UET4ELH M 7340 1) SR8 431, A1) ECOM
I 0 B8 2 T) PR AR B AR RT3k JUL e 2 24 240 i 11 23 4381, B 25 2 38 4 4 P i 42
BN, RIS AR P . IR AN SR A AR DY), YRS F A L AT
LG I R ITA IR TT . A% o (Integrin alpha) BV 547 85 &
a 11 (Integrin alpha 11, ITGALL) fEALIEMGLTAEA B LA L0 N AT SEPE D 5 T
MR E AL A, 1TGALL 7E IPF B M RIAHE i, H ITGALL F1 o -
SMA R BHPE R WU ET 4E 20 B Lk 400, H Ji i C R S0 TTGALL 78 PQ BT il
2 44 P EE . ENCORI Mk (http://starbase. sysu. edu. cn/index. php) il
ITGA11 W] LAA MMP2 354+ 454 miR-17-5p.

A4 P T AR 7t 45 B3k — B R MMP2. ITGAL1 5 miR-17-5p #£ PQ F{ A549
ZHA EMT A HAE R OG R

6 HRSTE

6.1 EZRFIFNZE

6.1.1 EERF

miR-17-5p & U6 [ qRT-PCR 5% (J INBIHAEDH ARG R A FD
miR-17-5p ) mimic A1 inhibitor (] INEL A ARGIRA T
T4 RNA FPo1 (O3 B R R A A BR A =)D

siRNA-MateTM #5457 (IR 35 B2 R A PR A 71D
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PUITGA11 $ifk (3£ Santa Cruz Biotechnology 2 &) )
pSI-Check2-ITGA11-WT XUt s Bk ek (Ll DUEAEYMRHA IR A7)
pSI-Check2-ITGA11-MUT Mutm MR & 8k (R DUEAYRBCA R 2 F]D
Dual-Luciferase it 5 2 24077 &  (32E Promega)

FAtikZ 0 2.1.3

6.1.2 FE{UEE

XS, 2.1.4
6.2 ‘MpmIE TR

TEZ N, 2.6
6.3 gRT-PCR

miR-17-5p J U6 1EREAT I i 55 [ SN FH 858 1 A8 0 4R L 1R e 2V RT Primer H.
PCR iz f7F2/: 42°C, 15min; 85°C, 5sec; 4°C; HA7:5 I 2.8.

% 6.1 qRT-PCR 5|¥)7%)

LR 4 5 primer (5' to 3") 5l
Mus-ITGA1l  Forward GAAGATGCCGTCCATGAGTTC
Reverse CTCCGAGCGTGCAAATTCAAT
hsa -ITGA1l  Forward CAGCTCGCTGGAGAGATACG
Reverse TTACAGGACGTGTTCGCCTC

6.4 Western —blot

TEZ W29
6.5 RIERH

JIiEZ N, 2.10
6.6 T3 RNA HY4E4

(1) A A HE A T 0 B A K T Al M 32 T 60mm B5FR MR, F25€ 24h 44,
MR EIL R 60%/ 1 .

()% 200uL FEIMTE K 1640 F5FRIEMAT R E0EF, HEF AN 40pmol [
ITGAI1 siRNA 5% (% negative control (NC) siRNA F840E%1, FIIA 20uL
siRNA-Mate, PL#mjiE 10sec RS EEIFHF 20min, CAMEIEEER €
PITED
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) ERL YL AW B TR 25 41 i B8 ks 5 L, Wi B e BRI B A in N3
W, 37°CH: 7R 72h WA A 3k AT A

% 6.2 siRNA 5%

FE A AR (5'to 3" Fe 4|
silTGA11 sense CCCAGUGGUUCAGAUCAAUTT
antisense AUUGAUCUGAACCACUGGGTT
NC sense UUCUCCGAACGUGUCACGUTT
antisense ACGUGACACGUUCGGAGAATT

6.7 % miR-17-5p By mimic B inhibitor
(B AERRES RIF NP S8R T 60mm B5 2 MA, Fa5E 24h o 47, fH4iH
HIAF] 50% /45
)Z MBI A miRNA 7 5 Ui B 0B mimic 8¢ inhibitor 22 & H 8 F XS
MR, IRl R S
QYRHRE MBI R 584 TE P IR EE R IR AT TN 2540 BE, 37°CH% 5% 96h iS4
FAS I o
6.8 MR RERIREEE
(1) s G -
)R 2H P T 96 FLAR A, 4 i %5 B IR B 70% 70 A7 I 2% %
2)% 10uL [ 1640 B35 5 0.16ug 1) ITGA11 B2 i 2 2 4k &
5pmol ] miR-17-5p mimic B¢ mimic NC 7870 2] o E i & B (A W)
A), ZJa¥K 10uL [ 1640 £5373E 5 0.3ul HI#% %57(0.8mg/mL) 78
SHREIAE W B), ZiEE Smin;
3R A 5V B RS, EiRJIE 20min;
A) g A SR i R, MR YYIRAE YIRS, 37°C, 5% CO2
Bi g%, WL oh o HHTEEEE IR AL, F Y 48h JE USSR AN Mkl .
)X RN Z i 7R Gekar il
1)% 5X PLB(Passive Lysis Buffer) F 2818 /K ¥k pl 1 X PLB, LA 96
FLAREEFL 100uL MR, HBBAGRITITHA L, =iRE TR
A HE 15min, K40 RRMER AR 1.5mL &0, 4°C, 12000rpm
B0 10min, HUEIEBAHIIE T

21



P E EA K A E S 42

2)96 FLE A Luciferase Assay Reagent Il (LAR 1) T{E{& 100uL;
3)MIN 20pL 2012, AETBAGIRITIR S 3 Ik, 5L Firefly
luciferase {8, HAENHNZE;
4)fn A 100uL i Stop & Glo® Reagent, MATIEZ), ll%E 5% Renilla
luciferase {H, HGRI YR ZE PR HGAE
6.9 ZItSh
JiEZ M 2.13

7 &ER

7.1 I1TGAM11 7£ PQ HBEPRIEZHAS

M mRNA 7KFAGI PQ A4bFE 5 ITGALL AR Rk E ML H N, 4RED, 5
SHBHAM L, PQ AL LA AL AS49 MM Y ITGALL KR iAE &1 N
(P<0.05), #iH] ITGALL ££ PQ FrEUili EMT ik Eil(El 7.1).

A B

ITGA11 ITGA11
= 257 = 207 X
5 2.0 /_i— g 1.5 ;
% 1.5+ // % /
bl U 1l
._/// £l
oo{g‘o\ Qon? oooéc} QGPQ

Bl 7.1 C57/BL6 /INERTZH VR AS49 NI PQ FH 35 f5 ITGALL JERI/K PRk
KHI qRT-PCR Al PQ ALPE )5 TTGAL1 Rk & AN 245 DL, A SXTIALAHEL 30me/ke
() PQ /5T C57/BL6 /NG, L4 i) TTGALT FiA LI (P<0. 05), (%375 P<0.05); B:
L IRAAAHEE, 60 nmol/L i) PQ ALFH A549 4HMilf5, ITGALL FZFRIA MWW Fiff (P<0.05), (%

7R P<0. 05) .
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7.2 ITGA11 XF MMP2 FRiAHIE2M

A FERL S AS49 AL Yehr T siRNA [T FIRAF 7 ITGA11 Xf MMP2 %
KIS . #EYL SITTGALL N NFEK ITGALL HIFRiE, 156K qRT-PCR ¥4
SiITGALL TP % ITGALL TR, 4R /R, siITGALL THFFIRTELT
W ITGA1L [FRIL (P<0.05) (Bl 7.2). AT —PiEid qRT-PCR £l 4 ITGA11
J& MMP2 [k 0L, 45 R ER, siITGALl A5, MMP2 FIRIEH i
(P<0.05) (B 7.3). RH Western-blot fxilllZ2 PQ AbHHf5, A549 4HAEH H MMP2 LA
S b e Zeib bR W) E-cadherin (FRIETENL, 4RSI, #GL silTGALL A i
MMP2 {3215 (P<0.05), 1_EiA E-cadherin [J3iA (P<0.05) (K 7.4), ¥4
ITGA11 X MMP2 [ 4E T LAz PQ FrEt) EMT. Rl ITGAL J&, @it
WG g% ¢ el ITGAT1 AT MMP2 RIA A& L, F DAPI Jediiffutx (5
), ITGAL1 B4R, MMP2 G2l 80, 45BN, 7E7C PQ AbEE 1% I
A PQ AL, YL SiITGALL J5, ITGA11 F1 MMP2 [1)5% 50 B # HA S )k 539 ,
B MMP2 [ifi# ITGA11 RIEH) N Fid, H PQ AR ITGA11 1 MMP2 K
D¢ B T AH B 0 B2 (B 7.5)

ITGA11
1.59

1.0+

0.54

Relative gene expression

NN

0.0

N

7.2 ITGALL FHFH TR LAIE
K gRT-PCR R #% 4% si1TGAL1 THLFF )G 1TGAL 1 Fik B AN SN, #HYT-3H T
B siITGALL mJ REIL R ITGAL1 fERIA (P<0. 05), (37~ P<0.05) .
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MMP2
1.5+

Relative gene expression
A
DN
*

0.0

7.3 N ITGALL J5 MMP2 )& 1E
KH qRT-PCR FEMFE B s1ITGALL FHLFF G MMP2 RIA B AR AL F A, i
ITGALL 5 MMP2 fIRiAtH FiIH (P<0.05), (xR P<0.05) .

A

g 154
E-cadherin — ==|97kDa 3. : 2 ;-’;:r;herin
[erene i:
x < 1.0
MMP2  |™ ™7|72kDa :: :
GAPDH == == 36kDa :;
G \\ gvo.o-
'é\é ov h’\o 0@" ﬁxo OY\\
Qo 0\\« QO ”\\’\ Q(} 9‘\«
0,0 e e
Q

K 7.4 PQ A4S Fifl ITGALL Ji E-cadherin A1 MMP2 ()3 ik 5
K H Western—blot Kl A549 4HAEE PQ A PR f5 % 4% si1TGALL F4L)F )5 E-cadherin
MMP2 ik B HIAHNT ARG ML, A:  Western-blot 4&7i; B: Western—blot i KE M4t
K, 2 PQYedi)a, A549 MU YL si1TGALL Al f# E-cadherin Fik L (P<0.05), ifi MMP2

FIX T (P0.05), (3~ P<0.05) .
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siNC silTGA11
DAPI ITGA11 MMP2 Merge DAPI ITGA11 MMP2 Merge

B 7.5 N TTGALL X MMP2 FI52m (X 400)

A549 4HfFE G s1ITGALL J&, SR G 9 R GSER I TTGALL I MMP2 AHX R IA B AL 1k
5090, FH DAPT Jedfiffitk (D6, ITGALL Jefgidlt, MMP2 B4l (i, 45 E R, fETPQ
ALER A0S IR K PQ ALBEAL, siTTGALL TRM ITGALL 2k i [FI 7] F i MMP2 F3R3L, H PQ
ALFRAAFKT TTGALT FHMMP2 £ 52 't 5 FEE S i - AH N FR) ) 28

7.3 miR-17-5p 7£ PQ 40 h FIARE(K

M RNA KPR PQ Y4 5 miR-17-5p MXT RIEE MBI, SRR, 60
umol/L PQ AbHEZH AS549 4AE Y miR-17-5p [RIEHE R (P<0.05), #%i#] miR-17-
S5p 7 PQ HEEFTEU T EMT HHERIE. (K 7.6)

miR-17-5p
1.5+
c
i)
77}
8
E_ 1.0- /ﬂ—
< %
=
& 0.0 4 v
> (N}
c,o‘\‘é0 Qo'b

B 7.6 PQ H1EE A549 4H miR-17-5p [ AKFAR1k
K qRT-PCR 5l PQ AbFELH ) miR-17-5p FRIAHIAHXS AR4L 1/, PQ AbHHZH 5 %} FR ZH A

b, miR-17-5p FiAHE R (P<0.05), (xF7x P<0.05) .
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7.4 miR-17-5p X} I TGA11 F0 MMP2 AYZZM[m

A B 97 38 1 % Y miR-17-5p B mimic(4h 2 & A% A A3 miRNA  XUEE ) F1
inhibitor(fb 2B I B miRNA B AN L5E) K _EfE T miR-17-5p HIERIL, oL
L qRT-PCR 5G1E mimic A inhibitor FI3% 4%k, WIKEIFTR, 4% mimic J54iH
H miR-17-5p FRIXHE i (P<0.05), fill# %% mimic f5 ITGA11 1 MMP2 ik
(R B AR A I, % IS Y% mimic J5 ITGALL A1 MMP2 ()35 %8 N i (P<0.05)(& 7.7A);
#: YL inhibitor f5 41 miR-17-5p ik T (P<0.05), &% 4% inhibitor f5 ITGA11
FTMMP2 %35 11254k, & B 4% inhibitor J5 ITGA11 fl MMP2 {135 #6_F 1 (P<0.05)
(Kl 7.7B)o it — il s e AT IRAE, 1ETC PQ ARFRFIXT IR LA PQ AbHEA, ¥
¢ mimic J5 ITGA11 Al MMP2 K5OG A RsS, H PQ AF4 ITGA11 Al
MMP2 ()75 68 BE 258 T AH B B0 REZEL (K] 7.8). FETC PQ ALFRA X HRZH A1 PQ AL 2R
4, 4% inhibitor J5 ITGA11 1 MMP2 Wzt BE#T G558, H PQ AP ITGALL
A1 MMP2 17 Y5 2 B2 08 T A0 B2 6 R ZH. (B 7.9) mimic X ITGA11 A1 MMP2 ]
SR TR B IR %R mimic AR B A AEE %, M qRT-PCR SR ATLAE H, #H4
mimic J& miR-17-5p FFRIE ] _LIREIT 50 £, Mm% 4 inhibitor J§ miR-17-5p HIFRIA
R S i . 474G qRT-PCR A& s 45 &, T B E R miR-17-5p 3R
IEFHIE] ITGA1L 1 MMP2 [FJ3Ri%, 4] miR-17-5p FIRIE R _EiE ITGA11 Al
MMP2 [1J3KiE, $#278 ITGA1l 1l MMP2 /& miR-17-5p (J#EIEL, 52 E] miR-17-5p [1]
T2 . ITGA11 A1 miR-17-5p Z A &5 G0 ks 2 EI(B] 7.10A), XU G R Bk
FRGEREIR: 5 mimic NC #itt, mimic 7] 3% R pSI-Check2-ITGA11-WT [{]
luciferase HIEME, BLMAWE ZIAAEFESS G0 (P<0.05); 1 pSI-Check2-ITGA11-
MUT & F1# 4% mimic NC A1 mimic i}, luciferase R IATLZE R (P>0.05), BiZRAR
I, BEIRUE, ITGA1L 1 miR-17-5p Z [BIAFTELE AL, ITGAT1 AE NI #EIE A
= H (Kl 7.10B).
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5 A miR-17-5p g 15 B miR-17-5p
2 W el . = I ITGA11
5 Q uMP2 g 0] MMP2
b - X

o o

& §

o o

2 H

8 g

[T] Q

o ¥

Bl 7.7 miR-17-5p X ITGA11 HIMMP2 ) mRNA %32 1) i
A: ZHAREEYE miR-17-5p I mimic 5, FH qRT-PCR K&l mimic AOFEGLRCR, KM mimic A
B2 F miR-17-5p HIRIE (P<0.05), HFEGemimic J5 ITGALL FI MMP2 (1) 3Rk S AHXT PR
(P<0. 05), (*3F&xP<0.05); B: 4HAEFEY miR-17-5p [ inhibitor J&, FI qRT-PCR &l
inhibitor M YRR, KIL inhibitor MWL il miR-17-5p KL (P0.05), HAEY
inhibitor J5 ITGALL F1 MMP2 fJRIEEA X & (P<0.05), (k37K P<0.05) .

mimic NC mimic

DAPI ITGA11 MMP2 Merge DAPI ITGA11 MMP2 Merge

K1 7.8 FiA miR-17-5p % ITGAL1 1 MMP2 F) 5% Y6 FE IS (X 400)
YA LS miR-17-5p [ mimic NC. mimic J5 RF G5 /el ITGALL. MMP2 )56
SR PRSI, HI DAPT JefMfi% (6D, ITGALL Jelfthidot, WMP2 Ye4ruy), fEJCPQ &b
HF 0B ZELRT PQ ARFRAH, Y mimic J5 TTGALL AT MMP2 [)%¢ 6o 5E #R IA 2 55 F A1 S A mimic
NC 40, H. PQ AFRALM TTGALL A1 MMP2 ¢ Jt: 5 FEE 58 T4 7 (10 %o 40
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inhibitor NC inhibitor
DAPI ITGA11 MMP2 Merge DAPI ITGA11 MMP2 Merge

7.9 TN miR-17-5p %t ITGALL A1 MMP2 f1%¢ Y58 B (B2 (X 400)

Y53 BIEL U miR-17-5p ] inhibitor NC. inhibitor J&3H %)% 5 ek ITGALL
MMP2 17 5 B 8 1 L, A DAPT Jedifut% ()6, ITGALL i taiy, MMP2 JLal il
I, {ETC PQ ACER T RRZLAN PQ AEEAH, YL inhibitor 5 ITGALL AIMMP2 (7% i B B i
ST MM inhibitor NCZH, PQ ALFEZLM TTGALL AT MMP2 % Y58 B i T HH IS I it HE 4

SV40 Promoter poly A
o 1.59
_I Luciferase I.—l h-ITGA11-3UTR 8 B2 mimic NC+HITGA11T WT
5 . ER mimic+ITGA11 WT
hsa-miR-17-5p 3'....GAUGGACGUGACAUUCGUGAAAC...5' n—:; 1.04 3 mimic NC+ITGA11 MUT
) LTI > 3 mimic+ITGA11 MUT
h-ITGA11-3UTR-wt 5'....AGCCAGCUGGCUUUGCACUUG...3' ‘é‘
h-ITGA11-3UTR-mu 5'....AGCCAGCUGGCUUUCCUCGUG...3' S
S 05
hsa-miR-17-5p 3'....GAUGGACGUGACAUUCGUGAAAC..5' _g
[REERN =
h-ITGA11-3UTR-wt 5'....CAACCCUCCCGGGUCACUUUU...3' °©
b-ITGA11-3UTR-mu 5" CAACCCUCCCGGGUGAGUAUU... 3 x 5ol

7.10 ITGAL1 Al miR-17-5p A Z AR 15 L K S 6
A: TTGALL Fl miR-17-5p WIS A7 5; B: mimic A LA R TTGATLI-WT (2% 6 ZEMevE T

(P<0.05), (7R P<0.05), MALHAL ITCGALI-MUT G EBEETE (P>0.05),
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8 it

ceRNA 45 W 2 T B I 21 4E AT 7E N IR OB RS I 2%, 2 5l A 44 1)
AR BRI 420, IZWFRRIL ceRNA 1T P48 7 R 25 R AN S ALRESSE S BRI 4F
Y AN R R L (R AR AR 3440, RO 9T R ceRNA TRHE N 487 PQ Eifili EMT
H AR BT — 8820 ORI A W] PQ g A] LA S /N BRUZH 23R A549 2R f¥) EMT,
[F] I, MMP2 fE A b 3Rk B, %350 it — 235 MMP2 7£ PQ £t EMT #AYrh
HIVE ML . miRNA /& ceRNA M2 KGR R, il i AR L R () 3°UTR #B
O3 HL AN A A ) B 3L [T ) 2 A B3], cireRNA, B 3 RIJE 4 RNA,LncRNA i 75 11
ncRNA,mRNA %5 H KA 3°UTR ] RNA 1] LLZ 5 ceRNA HIEM 4% . miR-17-5p
& miR-17~92 FEM R, (£ IPF W20 2V B eF 4 i v R8BS, H&
TargetscanHuman 7.2 M35 (www.targetscan.org/vert 72/) Tidll, miR-17-5p 1 MMP2
IS G R . ITGALL Ml a-SMA FRISPBHYEKINLECAT 4E 40 i 3L 3 ak, 5 R g
ITGA11 A3 AR WU AT A it R 2, T (6 LT SR i S i 2 . BB AN
IEA% BE DI85 DA SRS e J5 6 Jo AL 4 i ) 32 4511401, ENCORI 5 Tl ITGA11 ] B
YEH ceRNA F1 MMP2 35 4+45 4 miR-17-5p. AT F BRI FEAE PQ Fili EMT 4H s
A, ITGA11 1 MMP2 Z )& R AFAE S F 456 miR-17-5p KK R

RITERATOLIEN MMP2 78 PQ #Ufili EMT Wik, 7EMRERl F, AR
JetR T ITGALL 78 PQ Eifiti EMT B Hh )R IA TG OL, B FER B ITGA11 fE 1AL
ik B, #7877 ITGALL {E PQ Efifi EMT TH A E EAEH . B4 LK ITGA11 Al
MMP2 [l 2 S BEAER KRR ? WATA T ITGALL KIEL, a3
MMP2 275 ITGA11 AW MMM N, 2458 5ER, MMP2 %22 ITGA11 i
P, HE—AE PQ PG ITGALL X MMP2 FRISMIsEm, 455 KB, PQ 4R
J&, T ITGALL B3R AT LARRAK MMP2 [f1R1L, H I RIERREDY) E-cadherin {13
ik L, ZEEREP U T ITGALL X MMP2 fA7E R ER, HaZiis/E T Lo
520 PQ HHEEFTELHING EMT I FE . A4 ITGATL & anfa[ % MMP2 J:520 PQ
BETELE EMT (e 2 32— I # MMP2 F1 ITGA11 2 18] ({540 BAF LA 14 &
W

FATRE M miR-17-5p 7 PQ £t EMT B [ RIATE UL, KIL miR-17-5p 1E 1%
R RRRIE I IR 4, ITGALL 215 1] BUEN ceRNA W fff miR-17-5p K521 MMP2
[FRIEVE? miRNA B FIHEIEA 3 UTR FB5> B AN & T Pkl #EE [R] [ FRIA B3, Ak
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AN REER, 7ETC PQ ACFRAUXTIELHAN PQ ALFEA, BN miR-17-5p MK IEE A {H
MMP2 Al ITGA1l HIRIEHS T, MK, PEIC miR-17-5p FIREEF T MMP2 Al
ITGA1l HIFELH i, %45 48 MMP2 F1 ITGA11 #552 miR-17-5p f) R JiE4E 3L
B, BATHRIAHZE] T miR-17-5p K. FATREAT 7O RBERLE, JATE
ITGA11 7] LRI miR-17-5p &5 & (197 51 7 % 2| pSI-Check2 X7 't R B Ik 75 44 L,
B AR (WT) () ITGALL XU RBER &2, [FE, FRATEARES miR-
17-5p 454 159878 518 55 [ 31 pSI-Check2 3¢ R B AR &5 304k, Mg b5
A (MUTD) 1) ITGAT1 ARG BEHR & 5, 4% miR-17-5p H mimic NC B{ mimic
JG, BATKIL, BFARUN mimic 20 AR 98 RS Z S T mimic NC 41, ##7R
ITGA11 ] L E %1 miR-17-5p 454, /& miR-17-5p AIFEIELR]; 1M 9848 2 i mimic 20
(17256 B YE 5 AR mimic NC A ZE R LG E L, WEHRAZ KT, R
e R BEHR A TS IGAE R 7 ITGALL Al miR-17-5p Z I fFE LI B R R
gx LRk, 1£ PQ BUit EMT MIREAIF, MMP2 (15 3REM ITGALL A K.

ITGA11 3Rk, T “UFARIN P RN FEIK - miR-17-5p %F MMP2 H#iil/E i
W MMP2 [NRIE. AFAWI PR T PQ il EMT A “ITGA11-miR-17-5p-
MMP2”ceRNA iz M%%, 4 PQ FUifi EMT 2 Wi AiG 7 3R EE R M4 A iR 7
LiLpE

“Zie
1. miR-17-5p 7£ PQ Efili EMT H{K&KIL.
2. ITGAI1l 7E PQ #fili EMT " & 3Rik
3. ITGA11 "Lt 454 miR-17-5p KEZMH MMP2 [13Ri% .
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R EIF R B TN

AW G AR A RSN SLIR A PQ R EUM EMT BORETY, Ja i o A 7Y
H MMP2. ITGA1l. miR-17-5p IJFRIEIHH, B KR PQ B EMT A28 Hh miR-
17-5p« ITGA1l FIFRIERE N, KI MMP2 7£ PQ Fi&fili EMT R E ML,
UARTT ITGA11-miR-17-5p-MMP2 iX — ceRNA 4% M 2% £ PQ Efili EMT 1 (4,
N PQ Bl EMT [Ai2 1R 43T I B 78 5 557
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AE%ufS RNA Je ceRNA R W 45 AL i 21 4EAL h BB St

s T A 2 — AR AT P A B M TR) o AR s, L A 2R A B AR N B
A AEA I TS AR 22, B0 JE I8 R RAR, 20 — B R B F A2 W 2T 4E10 1 3-
5AENFETEN, F UL AT SR IR 4EAL ) R A #AG (Paraquat,PQ) 21, 1#R %
B HALEE(silicon dioxide, Si0o)45E, JifiZf 44k 3= i PRI HEAT P40 2 (10
W VR e S AR ILAE i 2% b JEE D P S o 1T BB BT AR R 40, %A
O R R P B R Az 4, BRI SORE, LA S X A 4 B i
&5, 31 51 2 AT 4E 40 iU (fibroblasts,FBs) A48 AL, 4 i 4 JL i Cextracellular
matrix, ECM) K& 5% JUAR, B I ZH 202 BIRR, lZH 23 e A, Dy R s 4, oik
T REATLAA ) IE 1 R, A 24 A R SO IR S v T H R £ 4E A ) A s LA e AN B A
il A AL I LA 5E T B2 . dE4mtd RNA (Non-protein-coding RNA, ncRNA) #
a4 N JE RNA (Competing endogenous RNA, ceRNA) % /X 25 42 1T 52 5K HI A 71 74
s CEATHER LR EA B R AR K AR B — s PRI, ARZRIAXT neRNA f ceRNA
VA28 I 28 A2 i 21 AE AL BT 78 2k R EAT MR, N AT 4EAL B2 R IR AT i B 5 0T 5T
J7 T
1. dEgmAS RNA #ER

BEE RNA 73 fr FIE LB R A oo, RNA FIRRWAEANNIE 2, XA A
TR B EE AN RNA Pl i A2 A 0, R L D Re i S22 5 B A PR R .
FENRER A, B 7o AT HE B AT 9afd e E 0 mRNA,Z8 il N IS A R EA
BEZ D 2 K] RNA Bl neRNA,7E NI R b 296 i 90% 1] DNA 7 814 s
RNA ST 2% K% 7 51 m] 4t B 1 5, H AR 5N neRNAD- 81, ncRNA A4
b A 5T A5 B, e N R A0 e s SRAE AN e P AR DU RE SR 5, 70 NE R
PR E A W D HE BT neRNA, H A, B 5K ncRNA 5 MK RNA(ribosomal RNA,
rRNA), #iz RNA(transfer RNA, tRNA), #%1-/)» RNA(small nucleolar RNA,snoRNA),
W/ RNA(small nuclear RNA, snRNA); HAHIEINEEN ncRNA T EAFERUN
RNA(microRNA,miRNA) ,PIWI 8 H./EH RNA(PIWI interacting RNA,piRNA), K4k {E
4wt RNA(1ong non-coding RNA,LncRNA), ¥R RNA(circular RNA,circRNA)%% , RNA
R REEAAN A HL R B E B Z A RS 4, neRNA FEASZ BB bl =4, A
%, ncRNA fEM RNA /K-F FREEEFFAEDIRE. 25 NSRS G
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e H A AR HAR T DU E 24 KE M neRNA HA DR, e 481k
W DIRE I AERR AU B AW 2 ThRe I R AE R R R FAA BB 3, BT TAT U R st
&, B LSRR 2 R A IR, AR 2S5 ZRE S @A, 2
BB 12 Wibs E 0 101,

KBERT 200 ML R /DI 7805 1324E (Open Reading Frame, ORF)FHZ 65 H
HIRERI 2 KR AR BE /1) RNA N LncRNA, H ELFIRET 80%M & 2 A7 T
YHBE B — PRI A R 2R 1% RNA . LncRNA AR ¥ H e FIRFAE AN 5 A0 B g i 25
HIEH AL E R RS A: &k X LncRNA(antisense IncRNA) , g % Bl I 4
LncRNA(pseudogenes IncRNA) , 3% [Al 4 LncRNA(intronic IncRNA) Fl 2 [A] [H]
LncRNA(intergenic IncRNA). LncRNA iR iA T &MU, HIjgeRZ M2
), —LefEdnfuz e, SRR, B SRR A,
LncRNA fEGQL O BB . FIEAMERN . AL . A JE I 40 oAb A A 5% )
R KRB SR 2 A dmid Bl R P AR U2, LneRNA A2 25k PR i 2 1 3 22
it m e T A% R 1, R BB 23 2B # 2 MR Y, BATT ik s Sk 1 HOAH <0
R R T, HFEAE ) B A et i vk, e e e gk Lk
PEASE 5 OB R A5 1 03

KT 200 4% H BRI 8 7 3F 4% 1% RNA(small or short non-coding
RNAs),miRNA 2 K&y 22~28nt 58 RNA, HI— B A K RIIREE K] miRNA
HAR AR IR P A AZ R A% T2 BT ) B (RNase 11T endonucleases): Drosha A1 Dicer {F
HETER, AE#AL T T HA DRy v, L3 B A M Bokr ek, R AN E 40 i A&
PR g SATL A1) ) R A 5 M A e TR PR R M 40 o R R R Bl R 7K s 114 A
NZFEIERZH F1 2545 1000 4> miRNA #4558 R, H AR 208 30% 158 KA1 52 Hoafg s,
miRNA 7EIE7r A R A B Ui 15 FHAE 4 734 40 A )RS D7 T R AT XCELA R FH D6,
AT miRNA 5 RNA i S UTERE A /K (RNA—induced silencing complex,RISC)&%
R VE 55 RNA S5 &8O EAE . fE304iud K2 21 miRNA 5 LSRR
FEATE A H AN, miRNA R T IXF51 (seed region) i FIEEFER Y 3 um AR HHIEIX

(3-untranslated region, 3°UTR) . fp gk 17y B 1 % 5 8IS J A 0 198 160 21 0 15 R R 3R
ZEHIE DT,

CircRNA J ZAFAE T HAZA M A, H 3wl 5w 4G TR AR, K2 KIE
THNE T, DN E T EREIERG, A RS PR S5 5 25 o it
IR AN V) B B AR F 450 LU BRG E HARIAF 8,2 5 B R s Bl o5 Jm i s: 191,
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circRNA [RIEBGHLR: ek, PR+ F 5120,
2. ceRNA JH#ZEM %%
2.1 ceRNA V#% M 2% iR

ceRNA i 4% W 4% & #8 — 2 B 5 #H [F] miRNA % % 76 /4 (miRNA response
element, MRE)ff] RNA 355+ PE45 4 6] —4> miRNA M55 miRNA Xf 55— 4 RNA
(R LR R 4R 2L 221, ceRNA TRI% 48 A —Fh 4t ) JE DX 3655 1R 4%
B, R IR 2 B R 48 10X 286 (T AS 2 BN B s A QO ART s i i g J i s . Ao 2
IR AN AR WA B TN AT 8 55 £ ceRNA M M 4% o circRNA, 15 3 [X J4
RNA,LncRNA, i E: 1% ncRNA,mRNA 3K 1A 3°UTRs ] RNA 1] LS 5iX— % M
%%, circRNA H &5k teaka e EA T REVE N ceRNA. BEERIEE RNA /2 5 11
—FREREI A, 53 A & | Y (duplicated pseudogenes)Fl1i 4% (processed pseudogenes), fi
5 [RI R B AN T G (] Y R R e (LA 68 R R G [ Y E TR 2 A 3L R 1Y) MIREs, v A
A f R . LneRNA AR AR E AT LAy B DRI | J5 [l ] 5 DR PN A e, v A
N ceRNA KRAFHIETRE . B IA 3°UTR 57 LA RNA HF5 ceRNA Zhfig, fn #pl
FILFER PTENPL [ 3°UTR AI5LEIXTM) PTEN RIEMIIGI. i 8E =41
ceRNA 5HAth ceRNA 1EFINLEIAF BN BT %78 RNA 5 miRNA 456 5%
IEAASSZ J0], S AT e ak A, B o s 2 S I e
2.2 ceRNA JH#ZERI%& F ) LncRNA . miRNA 1 circRNA

LncRNA fEAN [ 5644 T A% F HIHLHI A A, LncRNA A1 miRNA 2 [A] (A B4
FAAEZ Fhpgcsi it L E/EM . LncRNA [W4(E 2 T mRNA, L mRNA ¥ 2G40
R, LncRNA FREEZ 5B KA RSN, &5 DNA. RNA FIEH
ot 5 H A R 2 0 SR ELAE FORIE R 2 550 K AR R R RS . B 1 8 S 4R
FERAH ELAE FAM LI 4h ,ceRNA CAFE A LncRNA I —FhE A LH 2 H 231, DUER
WF R, 2 20 LncRNA TIHIT ceRNA 175 RS20 R A2 K &, I LncRNA
H19 i1 5 miR-29b HAH BAEH AT et R 5 2115 S 2T 4E AL 124,

H miRNA 1 B E f5 . AN Th a8 AT 70 B BR R N B, FE A 1 AL A
HLafi ) miRNA-RNA #HH{EH 5] 24 RNA-miRNA-RNA =& WM E/ERH, XFE
HPLHIZ 5 & Fh T RE R 51251,

HA miRNA 45547 5 cireRNA 7] BLED ceRNA KIFEVEH], circRNA il id 45
& RNA 4542 A (RNA binding proteins, RBPs)E, miRNA 54 RNA #4734+,
circRNA FAIERFHIZERT REEE, H S RAARPUZRIMNIE R IER,
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FEHEERIAIRNE cireRNA 7370 ENAT 20K miRNACIRER”, 5 T 2ERRIE
I D REls.
3. LncRNA. miRNA. circRNA 5figf4ik

LncRNA 25 Z R s B ML 4EAL I K 2B % 1201, LnecRNA H19 #ERAR FMH A
RG2S 5 A0k 2 Hule LA R b B B m KPR, {H LncRNA H19 78 42 5 3Rk
W T RE, EEAMIETE . MR, W AR RE S A R R
HEAE LM Z M o8, T AR 4E . CARTRRYLHI9 2 5l 4ifbid
241, LncRNA PCF A 3K #i T miR-344a-5p (1) b 57 40 (3G A0 RI3a5s,  onid fii
AL R A, FTREE IPF HVEAEIRYT #E RR7), LncRNA ATB 7£ SiOa FITEUHI il £ 4
1 gt b 7 18] )57 4% 4K (epithelial-mesenchymal transition, EMT) 1 & 4281, uc.77 F
2700086A05Rik 7 11 HAili 253 FTEUH il EMT H 3Rk 0.

miRNA 7 i 4 2 B ZAE H], AT s A S RO G 5E . T2, il B £T 4
WHERERY . B ZHF miRNA Z 5l 4EAC I R R R, let-7d 45 K VEflT£F 41k
(Idiopathic pulmonary fibrosis, IPF)H NI, XFEMA AN ARSI R A 4EL R T 17
F let-7d 7E TR i 21 4 A I 23 21 3 B 2 0 F B 72 8% 4 A4 K K ¥ (transforming
growth factor-beta ,TGF-beta) /-3 FIHLF4EAL H miR-29 B KB2 R miR-21 A A 4L
WK B 2 AT B b 52 A B % 40331, TPF H,80% 1) miR-17~92 Ji& 2757 T fifa
WE - L I 4 (cytosine polyguanine,CPG) X #H bt 1E ¥ it 2H 2R R I i 24k, miR-17~92
AlIEIT H AT DNA # B EEE-1(DNA methyltransferase-1, DNMT-1)J#/> IPF {i ffif
FRET 4E M i A 27 44 F£ R] CTGF. COL1A1.COL13A1 A& N4, B miR-17-5p 7E IPF
il 2 ZURT T AE A0 g AR R AL B4, FERTET AEALZHEZA T, miR-26a T I AT Y FR e =¢
Ji 45 45 tH 23 4E K [K T (connective tissue growth factor, CTGF)% 2| MHIMER, JEiF
TSR R )= A B3] miR-34a 78 A 4E ALt 2H 2R TR 21 4 240 Ffd (myofibroblasts )
HiR ik F B, miR-708-3p HIFRIE/K-FLEL4EA I b T %, IF 5 IPF S AAHCRTL,
Z 5L 4L ) miRNA J&F miR-200 Z RS, miR-15413%,miR-145M40055 . miR-200 5
JRAE /N SR LT AEAE SN TPF I ZH 23 3258 Y2 R, miR-200 ZCRRAE i b J2 4 g
(alveolar epithelial cells, AECs)H IZRIE K- 2215 T FBs, fEMf£F 4E4k /N R 1 AECs
miR-200 &Ii& T, miR-200 Z&R AT #I#] TGF-beta i3] AECs ) EMT 3%
T £F4E AL 81 IPF (1) FBs HY miR-154 FIE A0, 1 1% A i 4T 4E 40 il (normal human
lung fibroblasts, NHLF)#% %t miR-154 540 MG 58 AL F% R 77 B 38 B9, 7F TGF-
beta 4LHIL [ FBs 1 miR-145 &Ik B, 51EH AL, TPF B g1t
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miR-145 A WIE N, ITFIE miR-145 A LA o P HLLE) & H (smooth muscle
actin-o, a-SMA)F)FIA I T (L 33E 45 248l %1400,
circRNA =Ml £FAEAUALHIB TT B M A0, BRI, SiO, AT AR i 48 fid (1) 38

W IEH, FEHIN circHECTD1 RIA 1) RN, #ifi] HECTD1 HH MR, f# /] siRNA
N circHECTDI {3k skt %k HECTD1 w4 SiO, i -5 i 40 Mt v 1T 4% fe
fEsR, HE—BWAE T circHECTDI 7 SiO2 i F R £F- 44k Hh g 3 8 i 40 i i 7%
ATEALHIBE /741 PPPIR13B #& p53 ZBRAR I 1= 8 A E 2 51, Si0 7] 1 iffifi FBs
Hi circRNA-012091 (circ-012091) 13X 3% 5 R il PPP1IR13B ik i, circRNA-
012091 4% ¥ PPP1R13B @i 4 Jii % 3 3 (endoplasmic reticulum stress, ERS)F1 H I
ekl FBs MOS8 58 AT A U2, b IPF HR 3% (0 I 2% #E AT 3 D85 A 46 00 % 0 -
cirtcRNA 100906 . circRNA 102100 A1 circRNA 102348 ) % 15 B & i,
circRNA_ 101225, circRNA_ 104780 Al circRNA 101242 [f)581K B 5 N ifH3,
4. ceRNA =ML 5 it 44k

W RN, H 21> ceRNA 1% M 25 2 5t £F 44k . H19 /F8 miRNA-196a [ B %
FEEEKIFE TGF-beta MR 275 I MLF4Etb rh ik i, ATES X miRNA-196a
HIMR B>k B COL1AL WIZRIA, #EMERERTET4ER) K A4, circRNA-662 1949 7]
W Bt miR-29b 43 AT Gli2 1 STAT3 HJ3RiAMS), miR-7 AT LAS il b 57 240 Pfa
EMT 2, i miR-7 FJUAZEMEMZT4E4k, TGFBR2 /& miR-7 ) FIEfEIERA,
circRNA CDRlas f] LLifi% miR-7 % TGFBR2 [ E M _E il TGFBR2 13
1%, circRNA CDRlas/miR-7/TGFBR2 iX—{f HHla] 75 SiO, T 2 B £ 4E Ak 140l
ZEB1 (Zinc-finger Ebox Binding Homeobox 1) #& EMT I3 £ i#5 k¥, LncRNA
ZEBI1 [ . RNA 1(ZEBI1 antisense RNA 1,ZEB1-AS1)7E 5k 5 K155 1)k UM T4k
TR ZR I TGF-beta 175 511 RLE-6TN 4ifu 2 4 fb 82 Fif, ZEB1-AS1 fJRIA S
ZEB1 2IEME, AANSRIAEN, Ml ZEB1-AS] AIEIT#IH] EMT REMIERE &R
SN LF4E4k , ZEB1-AS1 7] AWK Fff miR-141-3p, i &k ZEB1-AS1 A] LAJ&/D miR-
141-3p IR IEFFE1L ZEBL, Kt ZEBI1-AS1 i@t i85 miR-141-3p/ZEB1 flik A2
HEE SR R TSN 4 4846147, LncRNA NONMMUTO065582 %45 & N1 41k A
% RNA (pulmonary fibrosis-associated RNA, PFAR), ‘©1E/NiZHLR K 4401
fifi FBs rhik Fifl, 135 PFAR A LIS 4% miR-138 SRAZFLF4EAL IR A, T
MIC PEAR 7] LLZEf# TGF-beta %55 ) FBs HH LT 4L R AR E, 54 N miR-
138 7] LB 4% yes-HH IR EK H 1(yes-associated protein 1, YAP1)RALfE£F4EAL ) &

40



P E EA K A E S 42

A4, Hid3RiE miR-138 nf DUREE A 4EGFR R, 1 3IA PFAR 1 AJg/D miR-138 Ik
S5FCXT YAPL B4 E i A A FR RS, BRFEN AR 4L #E 4, PFAR FTLA
I miR-138 RAEUFLRR P RN SR YAPL [)3Rik, BHHEMZ, ik PFAR
A ARk B 215 T /N R4 4E4k,  $27R% PFAR AT B8 ORI AT AL T AR IR )T
s8], LncRNA NONMMUT021928 45 & N4 4E4AH ¢ LncRNA (pulmonary
fibrosis-associated IncRNA, PFAL), ‘& 1E /) RIT 4T 4L 2H 21 J2 TGF-betal 753 1] FBs
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