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Abstract

Background: Paraquat (PQ), a potent bipyridine herbicide, is widely used in developing
countries because of its low price. Thousands of people die of PQ poisoning every year.
The main organs of accumulation after PQ poisoning are the lungs and kidneys, which lead
to irreversible acute progressive pulmonary fibrosis and acute renal failure, which are
common causes of death in patients. Epithelial-mesenchymal transition (EMT) transition
and excessive inflammatory response are important links in the development of pulmonary
fibrosis caused by PQ poisoning. The transformation of cells from epithelial to
mesenchymal morphology during this process is called EMT, and associated markers
include epithelia cadherin (E-cadherin) and a-smooth muscle actin (a-SMA) ), which
endow cells with the ability to migrate and invade. In addition, PQ-induced pulmonary
fibrosis is also accompanied by excessive inflammatory response, leading to apoptosis,
necrosis and pyroptosis; the inflammasome is a major player in the immune response in
vivo. When the NLRP3 inflammasome is activated by external stimuli, it leads to the
activation of cysteine-containing aspartate proteolytic enzyme, which leads to the
activation and release of some cytokines such as IL-18 and IL-1.

Differentially expressed genes in PQ-induced pulmonary fibrosis were analyzed by
previous transcriptome high-throughput sequencing studies, and potential binding sites
between genes were predicted. A total of 85 mRNAs and 597 miRNAs were found to be
differentially expressed in genes related to immune pathways, among which interleukin 22
receptor subunit alpha 2 (I122ra2/IL22BP) had a higher up-regulated expression fold.
IL22BP is a member of the class II cytokine receptor family and is highly expressed in the
plasma of patients with idiopathic pulmonary arterial hypertension [1]. As a newly
discovered microRNA in recent years, miR-23a-5p is up-regulated in liver fibrosis, but its
mechanism of action in paraquat poisoning has not been reported yet. NLRP3-mediated
pyroptosis mediates the occurrence and development of various diseases, such as nerve
cell damage and acute kidney injury. The miRWalk website predicts the binding sites of

IL22BP and NLRP3 of miR-23a-5p. By controlling the expression and inhibition of miR-
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23a-5p, we explore the regulatory effect of miR-23a-5p on IL22BP and NLRP3 and its
effect on paraquat-induced lung fibrosis. influence of the process.

Objective: To reveal the regulatory relationship of miRNA-mRNA in the process of
pulmonary EMT and pyroptosis caused by PQ poisoning, and to explore potential
therapeutic targets for irreversible pulmonary fibrosis caused by PQ poisoning.

Research methods: 1. A single intraperitoneal injection of 20 mg/Kg and 30 mg/Kg was
administered to C57/BL6 mice to establish a model of pulmonary fibrosis caused by PQ
poisoning. At the histopathophysiological level, we chose HE staining and Masson staining
to observe lung sections. Whether the tissue is fibrotic and whether the model is
successfully constructed. The tissue protein was extracted and the expression changes of
E-cadherin, IL22BP and a-SMA were examined by Western-Blot to explore whether EMT
changes occurred. 2. qRT-PCR was used to detect the expression of corresponding protein
indexes and miR-23a-5p at the gene level. 3. To explore the optimal concentration of EMT
induced by MLE-12 cell exposure with a certain range of PQ concentration gradient. After
the cell model was constructed, the expression changes of IL22BP, NLRP3, E-cadherin,
IL-18, a-SMA, IL-1p, and caspase-1 in the exposure group were detected from the protein
levels; QRT-PCR was used to detect the MLE Transcriptional changes of IL22BP, miR-
23a-5p, E-cadherin and a-SMA in -12 exposure model. 4. The mimic and inhibitor of miR-
23a-5p were transfected. After 72h of transfection, qRT-PCR and Western blot were used
to test the E-cadherin, a-SMA and E-cadherin in the MLE-12 infection model after
changing miR-23a-5p. Expression of IL22BP, NLRP3, IL-18, IL-1B, caspase-1. 5. The
dual luciferase experiment verified the combination of miR-23a-5p and IL22BP. After
constructing IL22BP wild-type and mutant plasmid vectors containing luciferase, miR-
23a-5p was co-transfected in cells and judged according to the luciferase value. whether
the two are combined.

Results: The results of histopathological sections showed that the PQ group had fibrosis
manifestations: pulmonary interstitial edema, inflammatory infiltration, and increased

collagen; -The transcript levels of SMA and IL22BP increased; the trend of these indexes
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was the same as that of WB. In vitro cell model construction showed that with the increase
of PQ concentration, the expression levels of NLRP3, IL-18, IL-1p, caspase-1, a-SMA,
and IL22BP were relatively increased, and the E-cadherin protein was lower than that of
the untreated group. These results It is proved that pyroptosis and pulmonary epithelial-
mesenchymal transition exist after PQ poisoning, and the trend is gradually aggravated
with the increase of PQ concentration. After transfection of miR-23a-5p overexpressed
fragment, WB results showed that the expressions of [L22BP and NLRP3 were decreased,
and the expression of E-cadherin in cells was relatively higher than that of the
untransfected group, but the expression level was still lower than that of the control group
without PQ. The expression level of SMA was lower than that of the untransfected group,
but higher than that of the control group; the protein expression levels of NLRP3, IL-18,
IL-1PB, and caspase-1 decreased, and the trend of EMT and pyroptosis was alleviated; after
transfection of miR-23a-5p inhibitory fragment , [IL22BP, NLRP3 protein expression levels
increased, E-caderin decreased, a-SMA increased; pyroptosis-related indicators NLRP3,
IL-18, IL-1PB, caspase-1 protein expression levels increased, EMT, pyroptosis trend
aggravated . The results of dual-luciferase assay showed that the expression of IL22BP
wild-type dual-luciferin was significantly lower than that of the mutant group, indicating
that there was a binding site between IL22BP and miR-23a-5p.

Conclusion: The results of this study confirm that IL22BP and NLRP3 inflammasomes
are involved in paraquat poisoning-induced pulmonary epithelial-mesenchymal transition
and pyroptosis, and are regulated by miR-23a-5p.

Key words: paraquat; pyroptosis; miR-23a-5p; IL22BP; EMT; NLRP3.
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Wa, —IRMES ST IEENES, PQ S 20mg/Kg. 30mg/Kg (FfEZE Iml)

T E FAL . CON A/ BRI EE S 45 SR BUE B R K . BEFEIRS N 45 7 L)
Fro = JE R R BRI /N B, ORI VU » I RAESE/N R (F CO2), JF

QT EAERAAY A NS

2.2.2 MBS EHHMIHIETEIRR
PQ 442500 )G, IS4 /N R BTEIPIRES 2L, SEE & KIE &2 T A,

e 7 LM S A I A R A

2.2.3 ‘HREE T

T AT AR B I o

()MLE-12 #Hffi5 F23858: [ 2.1.2 Fiik
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()M 48h JG P AR E — BT IR, RAER TSR IMORAS ;. AE SR R KA
EWERTE, BTN AR COE T, 2RI 60%-70%, B IR S
B, GERIIBRWE. BAL RN, EESSRRIE . FAEEFRAE, PBS WRIL,
HACBEERZE, LG AIMIR T . IINFT B 20 T B 940 rh 4k el i 7%
OEAR: BRI 2-3 KRG, FrANE R 70%0h FIILE . 57 2755980, R P54
ORI, — MR 500 uL-800uL. HEFRA 3min 5, 10520 i R WL EE4R LI
BRED/N, Bk HWIE R . AR R (FMiE) Iml LIbE, K
BRI 2 EP B, 1000rpm. 250 Smin. AR5 FL AN MBI ZE /S FLIR
H, 37°CH; 9% .

(OFAF: AP THEEA T 70%0], Sefil A A o I A B3 B TTE B 9 R A7
M. 1ml AR (FCE HLBI 20% FBS. 10% DMSO. 70% DMEM/F12 15 7%3E)
HBAE T RGP WA R —80°C. FE/F IR & 24h, WA,
(SYE T 37°CRKIBAR NG I AF I . B0, FF B, — BB = IR g T/ m
N, ARG, A INE R, BN E R RRR S B 7R L5 T A By
FEFE R o

2.2.4 PQ RBMBATREN SRR

(1) B A 7S FUAR P A 220 70% i, DL (8 J 4R s .

(2)EP FERREL— A PQ MK, IIATCMIEMIR TR . IRGIRE). EP w2
=R EIEE G, HGE —REEREIE .. HNIRIEE T8 PQ WAk R
1200pmol/L, BEGARAF

Q)R B L AE M B AT A S ML IE ) DMEMIFL2 35 37 3k, B 0 0K 15 43 391 A
50pumol/L. 100pumol/L. 150pumol/L. 200umol/L.

(4)BFRAE BRI T S ML JH A HOIRAS, R A KRR, 402 5 2R,
TR I IRIC

2.2.5 mAWE, LBRIREF

PR 21 KRG ACEN R o BRI 2GR R B L 28, TR GRS B4
MBSl AR KBTS BE . A IR A SE /N B, A DRI
O ZRCER T EP B, R AF —80°CUKAE P LAE J5 425556

2.2.6 H&E Fta W EAORIBEIRF QT
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4%% FE R [ 2 2021 12h J5, IR E Smm BRI/,
R FERAFEIL K DL AR IS J5 , #4223 R Bl f5 i A s e, JRH A a )
FIEE 3.5um JE . ZHEERES . K-SV JROKRERIEE 3min J5 PBS Wl ED 3 Ik;
PR T 5 Imine & CBERK Y 20min, —HRFEE 2min; Pk
KRN ES A
2.2.7 Bf%H4R IL22BP. E-caderiny, SMA. GADPH. miR-23a-5p A mRNA #&1

(—) 2L R4 RNA [ EY

(1) HUHZR 15mg IS ZS 7850 BERE S5, M\ RNA 2f## TRIOZOL1ml, &
TUK EFEIMRA] Smine M. BEFRILFELJFEEL TR, M 1ml TRIOZOL, WATIB
AN, USRI RV T AN S RNA B EP &b, B0 Bk,

(2) A ARHEIRFUE I F— B2 1/5 A, maRE IR % IRS), & 15min.
(3) KR 4°C. =k 14000g, CHEEZH TS, BONSRAERINRSE S, NIEHE
%), .0 15min.

(4) ¥ LiEZEHM 1.5ml & RNA BE BP &, UHdA e o big, blait
SESHCRIVAENAAT R EP B, W fE ARSI . I EHI R ARG, RSk
WFTRI AT, = F E 10min.

(5) 4°C. 12000g. 10min; &S RIIVTIE N RNAS

(6) PRFKUIE: T5%CFE, 1ml, WiEE: 4°C, 12000g, Smin.

(7 RWAUTE, — MM S G 1 R R+ 30ulDEPC 7Kg EITIE .

(8) NanoDrop 2000 13l &4 &k i

(=) ELHFZH DNA KW

(1) TERBE G UK G H I UL AT DL 484k

%227 % DNA $E&

5xgDNA Eraser Bufter 1.0ul
gDNA Eraser 2.0ul

Total RNA Xul
RNase Free dH>O up to 10 ul
*Total RNA AFH=1ug/H RNA ¥R JF

(2) PCR iz 7T— FHEF: 42°C, 2min; 4°C, 1sec.
(=) RN
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(1) B—D5ia, REEtTH —DRiE.

#2271 REFHE

E PRI RN 10.0ul
PrimeScript RT Enzyme Mix I 1.0ul
RT Primer Mix 1.0ul
5xPrimerScript Buffer 2(for Real Time) 4.0ul
RNase Free dH20 4.0ul
Total 20.0ul
Q)EHRINFESE E IR iR IR, SRR OGRS, PCR AGHEAT M .
#2722 RNKRBE
37°C 15min
85°C Ssec
4°CARIR . -20°C {47 cDNA ¥ T PCR & &l .
Lo bJ/& mRNA SO AK R, miRNA ) RFERARRUTT
Reagent 10 ul f£ % LR
RNA Template(1ug) x ul
Bulge-Loop™ miRNA RT Primer(5uM) lul 500nM
5X Reverse Transcription Buffer 2ul 1X
RTase Mix 2ul
RNase-free H»0 % 10ul
ROy NP CEN: 42°C 60min, 70°C 10min.
(JU) Real Time PCR #ill] IL22BP. E-cadin. a-SMA. pB-actin. miR-23a-5p
(1) 4% LR 3 BIFEDK FRCH) PCR S -
#2723 qRT-PCR %
2x ChamQ Universal SYBR qPCR Master Mix 10.0ul
Primer1 (10uM) 0.4ul
Primer2 (10uM) 0.4ul
Template DNA/cDNA X ul

10
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(cDNA %
b &
500ng)

ddH,O To 20 ul
(2) 4T Real Time PCR X [V.. MRAEFE AR 2 /D] LG EE 96 FLIREE ) GEE,
M 51 W 2 I 480PCR A% T i% B A M AL o
FHOCEER 519731«

# 2.7.2.4 qRT-PCR 5|¥1/5%]

FER 42 Forward primer Reverse primer
Mus-GAPDH AAATGGTGAAGGTCGGTGTGAAC CAACAATCTCCACTTTGCCACTG
Mus-E-cadherin CAGTTCCGAGGTCTACACCTT TGAATCGGGAGTCTTCCGAAAA
Mus-a-SMA CCCAGACATCAGGGAGTAATGG TCTATCGGATACTTCAGCGTCA
Mus-1L22BP "TGTCTAGAGCAACAGAAATACAAC CTCAGAGCGCCGCTGGAATGTGCACACATC

2.2.8 BN FNIZEN
(—)$EE A . Western-blot

(1) 2 A FEHL

APE AR PuaEEMAL, HIRBIEE N A, BT RaREY, H
TS 25 B 3-5min JE M RIPA 2 &4 PMSF300, s 041, 12000g, &L
5min, PSRRI NE K.

AR AR BRI IR . FEERWL N 1ml () PBS, FHAEIEL,
REFHRZ . PBS I 2/ —=k, WESMZE EP EH, 7500g £5.L» Smin,
B3 UTiE N 4ML,  1RIPTHE FA 200 ul (1) RIPA Rf# (&H PMSF), VK#H 4°CH#
fift 30min 5 4°C. 12000g. 12min, Frf5 iEEIAE ATRBUR.

(2)FF: b YA FE I

RS H SR AIRBOR, 1208 BCA R AT 5 0 0 EURE ik
B)FE AR

i ERMAHREE, 23 DU RAAFR B T PCR &, N 1/4 ARFRY 5%

11
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HHEZMK, PCR X 99°C, Smin 1%,
(=) Western-blot

(1) BRI

H SRR T sk B s i Hic ASBe F 5 Be il 3, A B R RIR:  JFR O

LR T

(2) MR EHIK

)X S AR 5 B B R R A, DRIE B AR T 5 SR 147

b)# I8 1 B 15 Bio-Rad’s TGX™ WCE RS, Rl ioim b SLBVin o B, i
[EIBUR SNV S 7 1 5 ol N =D %V TS e i N L L O = P S o =0 - M
30min.

(3) SDS-PAGE ¥k

30min J5 EJEIREEE, HRPURIRCE THIR ST, AR . B8N0k

W, AR EMEE MR ILIMN B S E R O, Bkl EHBhLEE, 250V,
30min, HL¥K.

(4)’e e

a) MBS REALW R, K PVDF B, JHFEEEIE 10min. BRI,
FEAKIR T, EIT I HRBIEN . £ ESRTP VIR, ¥ marker 557004 EREHIIRAAITTE
%%, FIRKETIER L, MW REOS T8, SHNFZN, JEHIEAUVE %,
HAdAREA ™

b)TE AL P AT TG e, SRR ARy, JE4VIRIE; RN TH 2 B E — 2
s, BURH) TR AT R EEAR, B SOml B0 LR, TR
WEG, PRI, BRGEMAR AR, BUEARNGERL R PVDF .

VW LT 1) e T B T A, AR E KB, XA IR, 0.3A, 90min ¥
i
(5) S I% S B

a) LD AL BRI TBST BEWR Imin; A 5% HI i g 2 W) 3 iR 25 K BUE 90min.
bYEIFEAEY, K4S TBST Hkisk 3min, F/0 3 . W T E LN Z KK
g5, IIN—HEW (TBST Fiks, el 1: 10000, SAEE FLED 4ml Bk, FRIE
AT AR A B i . 4°CUKFRIR IR IS 1 -

o) —PrUnKARM AT 3 U, MIE—PIER: & 7E TBST fIR Lk 3 Ik,
10min/Ik. IANZH0, WKIRFH TBST #ike, Ll 1: 5000, =iR#ERIFE %1 90min

12
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Jei, s P R R e R S R T, TBST 363 2-3 K, 1 10min/iK.

(O) 7 KGR 2% T«

i 1. 1 BB R, T HAE IR .

b)HLtH PVDF JE, #hfE/hG, S ETHA RS T B AR DA i5 5. R D
200uL ROGET PVDF AT b, 7ERGANERFFERET IR,

OF Sie C i

ImagelJ 8.0 B3 17 AN 5%l (MG B FEAE

2.2.9 HpERIIRSELE

(1) 2B marker ZE7E 6 FLAR TS THI P47 [ BL 26 J5 (B 4% (A1 R 0.5cm), [N FLA A
SR P BTNkl (U

Q)L 2 70%-80%IN , A 10pL A=k TE B EL 2k . N RIZEM %S —FE, &
] 58— 2k Bt — Xk Sk s SRJE FEH PBS IR RG2S e i IR L =R, i 20 i ase
He

Q) AR TR LA IN NS B DMEM/F12 87374k 844 9% 48h, 1EHL =
SEALEF, 2> BIAE Oh AT 48h £ [H 2 AL EF W HA IR

2.2.10 Transwell SC3&

()RS B0 4 A A T P DA % I T 7 24 e U S () a5 7 LA b 4 o FRAT TR 1675 AL
PR A, PRl E 80%: 7l FHANFEREER PQ. AN Mk =)
V£ CON 41, %4000 48h, ik, B, Hdui.

(2)/NE R 1x10° AN 4HHL .

G)NZIMMNE A =il BE(20% ) MILIE (I3 TR S00uL J5 , 4k LR8BI 55 7= F 55 77 48h.
(5N NS TR IMNEDE R, AR SC5e 12 4% EE, 500pL, B it
20min; PBS ¥

GYNERIMN 0.1%45 F L G Bl 500uL, 20min,PBS #ik 2 /DK

(6)E M R B /N S U AR, Y AN B i A, DAl =T . e
HORANE=055' G % o o AU E < ([

2.2. 11 WA EREREEE

()2t 4% G

DIEMAMT 12 LR, RIS LR A3 20 B s KB 4

2)4% BRI A1) kL B2, TG B 2 G i T I BORE R, AN &5 I35 1) DMEM/FL12 Hiks
WRARFE L &, B AN IR miRNA NC/mimics B, HRIE 2R )G |

13
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SRR/ BGIRA, EIREE Aidh Ao $2 BRI AT 7R i X
&, DMEM/F12 Mk geil, Frh B, =EihFFHE.
3) A, B IRFTIERS]; ##E 20min.
B CEFIF IS IR R I YR AR AW 1598 12h J5, 78 R ilidiam 4%
ey, WA TSN  JEI R .
()5 A
1)ZE/KMRE PLB 2 1%, 12 FLARHBEFLAINA 300uL, FAESKWETIR )40 H,
PERECE 15min; [FIUSOR4A, 4°C, 12000rpm, 10min; W% Eif.
2)EEFLARSE NN & Luciferase Assay Reagent I (LAR 1)) /£ 300uL-
3) FHLRTEEFLAR NN 50uL 4N, TRAT. HRIEACER [ @ R e R, /4
2| Firefly luciferase 1E R NN Z1H .
4)N A 300uL F7E %] Stop & Glo® Reagent ) T/E#k, L HL 45 Renilla luciferase
ERIA H R R ) R .
2.2.12 3% RNA
(1) TEARABF BIguM s B HFh BN b, SRR IR S 70% A 45 .
(2) R4 miRNA ¥t B F#5 % mimic. inhibitor. NC; 455 Y48 5
(3) WA G P miRNA Fy B IR BOM AL s PQ ALIMAAHRAAFR ) PQ
WAk e 720 JE, USCEELE

2.2 13 i ENR

Graphpad Prism 8.0 X F s #rdl, HFH#2ME + b5 #EiRZ (Mean £ SD)FE IR .
FIRER T ZESHT(ANOVA) kR RN FEH 2 (A 2 57 P<0.05 #il N BA B2 Y.
A ST TR B 43 B B P<0.05 #oA*, P<0.01 F5 %%, P<0.001 Fi A%,

14
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3 LIGLER

RYLBEHIIIEAL (CON 4 /N FARHIIRES RS, [NIEH, To5H iz sk
&, IEFREHK, REIEH; PQ AE & 5 Ry 7 5 W an eIl A A — .
Ir/N R S i A S, AR MBS A RREIR . DUALBEEh . el 2R

3.2 PQ ¢ARMALN TR

B R YeRE— B 5 BUN R A I ZH 24 Masson Fll HE Hefhy, JiliZH 200 B4R i 22
R RR (Q1E 1.3), CON difizht5e%e, MvEasiaisam, HIoE hy) I 98 4n i
23 PQ ALICIHMT B B, A v i SR, FRIIR £L ()38 M, Masson
et m] WS O 0 i JE R BT R AIELE AR .

Kl 1.3 HE 421 Masson Je 4558, PQ kU1 2H v 30mg/kg; A+ B 4 HE 4L,
C. Dy Masson %¢ff, PQ 4%i)5, B. D B BonlilugstiaZal, BIEALEDIN, RIEMMIR

1o

(C)1994-2022 China Academic Journal Electronic Publishing H:(L)?JSG. All rights reserved. http://www.cnki.net
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3.3 MLE-12 ¢fffl PQ fBARHGREVLIRE

DAET AL B B MLE-12 #5554, FRATIEE — @ BA R PQ KRR A M A A7 %
&, DLRIEIZIR G T4 S R BRI St g R uE R (B 1.4), PQ Xt
MLE-12 4 i /3 i/ ) ISR m s PQ IR EEBRm, 4H AR A7 7S &K
PQ %% 72h J5, PQ50pumol/L. 100pumol/L. 150pumol/L ¥ & 4H 4R A & — & HIFF
HE, MM EIRRETE AR RRIY, IR LN 200umol/L B 241l FEATE T

PQ50umol/L PQ100umol/L PQ150pmol/L PQ200pumol/L

10x20

1.4 PQ %+ 3 KJ&, MLE-12 4ifu/EKARZS

3.4 INERFTZHZR. MLE-12 #HBf IL22BP. E-caderin. a-SMA mRNA
IKFEMELER
qRT-PCR Al /N R ATZEZE, MLE-12 48 EMT RiAArEY, (WK 1.5 FiR),
Wi PQ i FIKIEI TR, E-cadin FRIAREZWFFEH PQ f vk 4L T F& 5 B &,
0-SMA KX =R T, PQ 4H IL22BP HIRA T CON 4, FFpE#H PQ KE
T, FisHaAWEE. Hp PQ30. PQI5S0 ZH# CON 4% Fix i # (P<0.05).

20 mm CON

. = FQS0
- oot = PQI00
= PO2 = e

= POl

Relative expression of mRNA
e

IL22BP E SMA IL22BP

a b
K 1.5 ShR B FIga o2y IL22BP. E-cadherin. SMA FiAx & EAML, a: PQ S/ ML 4k
ARt EMT AH SRR ik 7K, PQ 4% CON ZH b £k 2 5k b: PQ 51 MLE-12

(C)1994-2022 China Academic Journal Electronic Publishing H:Ié%se. All rights reserved. http://www.cnki.net
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L EMT A% f1, E-cadherin. a-SMA. IL22BP FiA&EMIZ{k; P<0.05, *; P<0.01, **;

P<0.001, ***,
3.5 /NERAHZAZE,. MLE-12 4B IL22BP. E-caderin. a-SMA &EH7K
SEMELER

NIRE 1L22BP 1 PQ HaEE i KFEMMAER, KM Western-blot i il % 2H /) Bl
flZH 24 2 MLE-12 40/ b EMT #8718 HK-FRIEZEM . 5 CON HAMLL,
PQ 41 E-cadherin [£1i%, a-SMA T+, 23 EMT #a#, 25 HA B E M= L (P<0.05);
EMT [ 8 I 3RIA /KT 5 B PR KT B IR AR A i 354 — B IL22BP 744 N F 41 PQ
FSRA P CON 41, RikHTta, A PQIRETH=RILEHBIE. WK 1.6
PR o

¢ CON PQ20 PQ30 il
E-cadin m 97KDa f

SMA |ewsse == e | 42KDa
IL22BP m 31KDa
Poactin | NN e . | KD,

.
2
1]
e
88

T
IL22BP

b 25
CON PQ50 PQI00 PQI50 = o

= 100
20 == 150 o .

[L22BP | == v ammn = | 3|KDa f

n
T

SMA | e g, e, . | 40KD: 5

E-cadin ' [ O

Practin e S w S| 42KDa

press
mpare to B-actin)

otein

P
=

EE1
28

(

Relativ

=
n
T

=
=

E-cadin SMA IL22BP

1.6 /)NEUZHZ3F0 MLE-12 4l WB G K A, a BN PQ i ST 4k ifiZH 2 WB B Al
BAEHT: b B MLE-12 40l PQ #27% WB K F flGe it 2443 #r: P<0.05, *;  P<0.01, **;
P<0.001, ***,

3.6 PQ #3 72h J§ MLE-12 #RpmiE L 1158

17
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CON 4 PQ HRNBUARSF AR, 72h f5, RIVRSERWE 1.7. PQ HRIIR RS
N, HEE/NERRE & T CON 4, P<0.05; XU PQA@ARES. ERAEIETXT
HRZH . Transwell SEER SR FIRE R R, & &IKEMIE I EFRIS T 48h J5 PQ 4/
HIRAEA A B Z 5T CON 4 (P<0.05); SRibst Bi—#tE, 3V PQiES
Je PRI e 7138 55

CON PQ100

(%3]
|

*%

F N
I

Oh

(]
|

N
|

-
1

12h

Wound closuer ratio

o

CON PQ100

B 1.7 MRSz S5 R AR, 72h f5 PQ100umol/L ZH %R I AR 45 /N5 il 4 CON 2H W &
(P<0.01, **),

Control PQ100 500~

Migrator cell number

CON PQ100

K 1.8 PQ Yem /N =i dn s H W B T X iR, difudeds)a, iTRERE /1tgam (P<0.001,

***)0

3.7 miR-23a-5p #0 IL22BP HyZ5 & F

(C)1994-2022 China Academic Journal Electronic Publishing H:(I')%se. All rights reserved. http://www.cnki.net
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miRWalK 15 M543 5 Fil miR-23a-5p A1 IL22BP {454, Till4s & P A8 5 5
085, PAEKRT 0.5, X ANJFLERSCIGHt A ks (i 1.9 B ).

http://mirwalk.umm.uni-heidelberg.de/mouse/gene/216799/?page=24

2‘2”7‘;";"““' NM_178258 1l22ra2 details 0.92 CcDs 214,252 0.46 |-5.386 19 - - -

S‘Z'T_‘;'I;"”R' NM_178258  1122ra2 details | 0.85 cps 139,156 0.52 |-9.593 13 = _ _

K 1.9 miRWalk ™35 Tl miR-23a-5p 5 IL22BP 1454
3.8 WRNEEELIREINIF IL22BP 5 miR-23a-5p HIEE& X F&

452 IL22BP WT BRI RAZ R GORL, 454 H W BURIBORL, % Ge 20 il 5E 240
fi; miR-23a-5p 1 IL22BP Z [A4i& 0 rin s in & (& 1.10); B4R IL22BP Fiki
“H miR-23a-5p AEfE 035 AKX luciferase MIERIA (P<<0.001), KB miR-23a-5p Al
IL22BP Z [AIfFELE A /E T SR1M IL22BP R4% )5, H luciferase fFIA AR WA (P
>0.05), F*HJ miR-23a-5p XF IL22BP 45 & HA K71

SV40 Promoter poly A
—_ Luciferase || m-I122ra2-3UTR L
mmu-miR-23a-5p 3'....UUUAGGGUAGGGGUCCUUGGGG...5'

RERER
m-1122ra2-3UTR-wt 5'...ACUGGAGUCCAUACAGGAACCUU... 3'

m-1122ra2-3UTR-mu 5'....ACUGGAGUCCAUACAUGUAGCUU... 3'

* kK

Relative activity Rluc/fluc

[ I - ]
3 2z 2

110 XS 3R Mg s Bl o S om M J SRAR UKL ) P B GE T 2 3 A 4 R
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P E E A K A5 4208 ST

3.9 PQ iFSHIEIIR B TR A th miR-23a-5p FTIA T

RN RSN PQ BN IR, PQ Y5 /5 miR-23a-5p YHKIE NI AT H T
WIRERK, ZFEASRTEE L (P<0.05), HFREBEBAF IL22BP 7F PQ 4
AT
K 1.11 miR-23a-5p fEAMIAI SN PR i RIAFEAIK, a: PQ W MM AL 4E4L miRNA ik fF

g <
Z 15 _
& Z15
€ £
S 5
S 1.0} . 5 1.0F
7 — 2
Q [3]
| = S
g g
% 0.5 > 051
g g i
- -
o] 1)
T Q
g 0.0 : ; : 200
CON PQ20  PQ30 CON PQ50 PQ100 PQ150

a

%, b: PQ iFEFAIMN 4 EMT 1 miRNA [ B N 5 B Hi AL (P<0.05, *;
P<0.01, **; P<0.001, ***),

3.10 miR-23a-5p {33 IL22BP %5 MLE-12 LR 4AMG EMT HIRIA#S
7

g miRNA I RIEF B, WB 4R EIR: IL22BP RIEFEC. AU E-
cadherin FJRIEE REFEQLHZ AR, ZREAEENME (P>0.05); a-SMA £ PQ100
HFIEFEE, HET CON 4l (P<0.05); qPCR 45H B8 & Matrdik 5 WB 45
3, RIS miR-23a-5p Ja, EMT 38 E SRR CnlEl 1.12 fros); 5
miR-23a-5p $Nil| i BL G : #5Ye4 IL22BP Rk /K FHH T+, E-cadherin ik i 3% %
fi%, a-SMA FtH; qPCR JuEiX LRI AR 34 5 WB —2k. EI¥% 4L miR-23a-5p
0 v BE Rets 235 1S 5 1L22BP /& PQ 53 (I EMT H R IE, FEINE EMT 1)
A, DL BRI SLIe 45 B R, miR-23a-5p GEAT IL22BP ZH AR A%, 57
B gt X (P<0.05) (nkE 1.13 fis ).
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a b
& o
FoS W W
0 \
¢ é?ef QQ QQ
E-cadin 97KDa
SMA 42KDa
[L22BP 31KDa
B-actin 42KDa
2.0
== CON
R CON+mimicRNA b his
¢ = PQI0
R PQ100+mimic
q
E1.5
E EEE T
% ]
s
7
210
&
g TEE
0 ]
§ T
Eu.s
0.0
E SMA

[ = con e *
Hm CON+mimicRNA

= PQ100

. PQ100+mimicRNA

o

Relative protein expression fold
b =

0.0

E SMA IL22BP

*x

IL22BP miR-23a-5p

Bl 1.12 MLE-12 4iiffi%% 4 miRNA &% IE 7 BE, 1L22BP & EMT AHkFa bR AR A
a: ¥ miRNA IRIEF B G, WB BREHARAEEM; b: WBEHEHTE5E; ¢ qPCR 2
PRIZK P S 7 5 G miR-23a-5p Ji& BERE FRAIK IL22BP fFRIE, WA EMT &% (P<0.05, *;

P<0.01, **; P<0.001, ***),

(C)1994-2022 China Academic Journal Electronic Publishing II%%Jse. All rights reserved. http://www.cnki.net
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20p

m CK

b mm CK+inhibitor
- PQ100

= PQ1004inhibito

Relative protein expression fold
=

0.0

E SMA IL22BP

-
C [ == CK+inhibitor
I == PQ100
-

PQ100+inhibitor T

Relative expression of mRNA
= w

=3
<

E

SMA IL22BP miR-23a-5p

Kl 1.13 MLE-12 4fif1%% 4% miRNA #1fill Bt 5, 1L22BP & EMT MHRTRFREE I RIEL; a:
Y miRNA $f  BUS, IL22BP RIAHHH: b: WB IR HT4 R ¢ qPCR ZERE/KTFEoR
Y miR-23a-5p M| A BLS J5 RE 5% TL22BP (IRIA, JHE EMT &% (P<0.05, *;
P<0.01, **; P<0.001, ***),
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4 g

PQ — B NARR BN, B0t ARG BB 1 . PQ ZE AR N Z A2
SR, BIERA LRI FEE 8 B UIREREAT LR AL AT B2 o S Hoh 2 AR 8
PQ H &S5 FEURKM . i, RED EXEE AT BT IR0, ARG
IR A ) PQ IKFE 100, PQ LEMMAE N I Pkl it RARRR I, 45t s il IR
LAt 3 T S D0, A R A B AT A s R IR AT (1 IR R
MR 2R S E E 2 A0

W IT B R B, PQ UM AR 44 L 32 B EMT, i BE 90E I S AN S A 45 4
EMT & it £F 4l R i i i AN w] Bk IR A2 3R, AT AR A e 44 . XA I A
{4511 AN 55 B S RSB B Dy S BT i sh M ) [B) B 4, A0 B SRAR R 22 A%
fRE 37, EMT EZHPANRHE: 0HREIPERRIC, SECERARE b gnfeid
21535, E-cadherin (335 22000 AMpmaitEEE, FEIEIESA o-SMA 1
e Xie B 5L BN &I, PQ AT LA 5 AT Bz A549 40 i AR BRI H 24 42 EMT,
[F) 0% 7 TGF-B/Smad {5 5 i #E, X486 58 RE I % () 0E I — DI E 1 444 1)
RAB

BT i@ s 7RI IL22BP 1£ PQ BUMA4EAL /N R h R s &y, FRAd I
Sy PQ BUM R EMT #6411k A AR SME AL IS IE R I8 . IL22BP — ELREAF
N IL-22 SZAREIHE A, e & — MR TL-22 454, AR TL10 HAt Rl it 45
HA5GR8 )12 IL22ral 1 20-1000 5011, Wmigs& yBH L 7 1022 5 1L22ral ()
4h4 o TL22BP 7B 4R G R A3 20 2 070, fE18 70 B m A&k i 45 fB 5 1 4%
SEJR AR Uil 2 IL22BP mRNA AL A FUK-FTh s thah, EARJE s B A
UV T A T e s v 1) AR R A U B LIS R IL22BP KT T 2 T30, il
B L Y], NERARN IL22BP 1T & AT A2 3 3500 SRR H S IR L 1) B 2 5 K]
41, DL R 578 R 2 SR PR 2 975 11 7™ B 1k 2 D AR DR D) . RS X L6 F AT 9IE S IL22BP
FE B AT E T A ESORIER], (B 5% PQ -S4 BT T R HRIE: IR
P IL22BP £E A A ) B2 DL SO T 2 AR R AR T AN B AE

RN B SIS AR SR S50 45 SRR B, PQ 4H IL22BP Rk /KT, P&
PQ < FE I =, A ZH B 48 4R E-cadherin ZRIA P&, 17 [0 i &2 o-SMA RiLTH i,
EMT &% N L% IL22BP RIKIEWT I, IL22BP {2 PQ 75 21 fiti % EMT
(R AR R R o
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miRNA O V2R 24, HIhRE Izl KR AT e fn. i 4 Ye i
SERE . MR BN SR el 2 2R R I R 1A A5 SR IR N 1 AR )
AR AT o let-7 A2 f F A A BRI miRNA 2 —. HERIEARA 5 Hl4f
AL PTG AR Sk o FETET AEACAR R o, let-7 BEMS S S P O ) 300 ) i R R M 2
A2 JEPf Ik, BET IR R AEHA0H] EMT M7E R, PHAEAl2F 40 it sl 75—
FACTERT BRI ET4EAL 31, miRNA-34a $E [ ] | SMAD4 & H &K KK H EMT
BERE, IEE TR M A AEA AR AU, A0 N R RIS ) IneRNA ATB il it 5
miRNA-200c 35§+ V£ 25 A ZEBL, INE EMT [F3Rik &%, It £F 44k ik i,

AW IRA TR PQ FT I LT 4EAV IS WAL, 1 5 B e 4 8 1 i
I RIE R, NGRS R R ERIEE AT PQ R B IEE . AEE
P45 R TTI 27~ miR-23a-5p 5 IL22BP fAAE4S & . FEUESE IL22BP f£ PQ H18
B iR W AR SMHZAFRE I T, TFHEREE A2 9 EMT S0 )5: A5 AHE
MLE-12 4l Py 4% miR-23a-5p (it 238 A B, # % miR-23a-5p Mt &%
R B, 1L22BP Rk /KFFEAC, EMT R BUAR L JH PR G: 4% 4% miR-23a-5p 011
A BUG , IL22BP RIA/KF T 5, EMT R SORFE GL A T PRI RA TR SE miR-23a-
5p AT IL22BP 5820 PQ & T EL# EMT.
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1.

2.
3.

5 #518

20mg/kg. 30mg/kg [¥] PQ K E 155 S C57/BL6 /MR R AEMi£T 44k, 50umol/L.
100umol/L+ 150umol/L ] PQ %5 MLE-12 4ififi X 4= EMT.

PQ i#E S EMT &8 rh, TL22BP £i&THE: miR-23a-5p £ik N ifd.
1T iE miR-23a-5p, IL22BP Fiky55, MLE-12 240 EMT #&5iz,
miR-23a-5p /5, IL22BP KikIGo%, EMT ¥ nak.

PR AN SEB6IE B miR-23a-5p AERSE 1% TIL22BP &k,
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£ THR4r: miR-23a-5p X B EMTE 4T NLRP3
KM MEER R

1HIS

I B 9RE I AR A T R BN A% ) — AL, I I RE RN BB LA
RIERG, BRIGWKE; SR HRER T R4 B S S E R, &K
DIRESUEGER

MPREE T — BRI AR U, 72 2 U8 2 P R R KT 2 3R . £
T2 R MA N T 10 2 PR A B0, V1% GSDMD 28 5 vy AR I iy 1) 3%
Betks ERANIIE L, K KEBEHNAM, RN FRAFERR, R&FH
AL, AU RUEDMRIIAEBE S ZA R AL RS . SRR, =0T
B I G WD SRR R SR AR DG AT, RN 18 AR I fE RS 5 2 AR
L, ERRGIERGPYEEE MO, DRI R NMEE 5 Fhe
NLRP1. NLRP3. NLRC4. IPAF il AIM2. &7 pyrin £ EE 3 XN
NLRP3, HAH M5 NOD #3244 53 8 A AR OCBE R R L PR AT i
MIERL T BR A G UA I S A M IR 2 AR S R 7 . NLRP3 G Id 0 Caspase-1
I FHETD, HIEE T3 pro-IL-1B. 4N 18 A1 gasdermin D 1 & Fij 4 58 14 K]
FHIKME, gasdermin D [ N it B PAK TL-18. A Z IL-1B HRE IS 190, BEAE
FLR I NLRP3 %1%/ MA 5 B i, K FEREAL . SV PRI DL R 42 oo 404 A AR
kR PIAR OG0 21, NLRP3 M/ IMAAH 5 8 1 AE AR 8 J5 1) O LS 21 4 20 Bl v s 3R
&, XA b AT A S s i R R e B O L R FE AR R
M B4, Marchetti B FCIE SE#IH] NLRP3 48 PE/IMARIE J5 vl k2> 71y
R R ILFRE Y J ) LA £ TR AR

CA WK miRNA AT DU 5 R M ME R R IR g fE T, 42 s
XTI A )R H% . Huang 55 NG IS 44 20 UEEAE (myocardial infarction, MID /)
RUBEY, A ILAE MI 3E I 2, miR-23a-5p Rk B Wi T i, HERIEK 5 PI3K/Akt
IREBR AL S U 5224, Yang 28 NI miRNA 7E B e Ve, RIS H e
YH B AN AR 73 WA ) miR-23a-5p 1 LA 4 ] #] Runx2 fERIL, {2iF YAP1 KA
SSCH A O 0 L 1) S PR PRI 5 AL 5], NILRP3 A/ W e ) B R /MR, HeAE A g
(T ALA] — BN R AR TR o B AT 78 4 5 27, miR-223 RE % ELREHE [ NLRP3,
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F 8 AU TR 9 1 R T I 20 T 23 556 O LA B3 A A8 e F i s 26- 271,

AP BT PQ i SHIMMAT, ¥R NLRP3 £IME/MERTSH PQ /it
SRR AT, 4245 PG T miR-23a-5p Al NLRP3 45456 R, Wi Flid 275 miRNA
KARZ miR-23a-5p A 75 U7 NLRP3.
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2 MR 5 AL

2.1 EELFIF{E

2.1.1 FERF

% 2.1 FERHA

Ft NLRP3 Hiik Abcam
i caspase-1 Pifk Abcam
Pt IL-18 itk Abcam
Pt IL-1 B Fitfk Abcam
$L GAPDH $Hifk VLR R )

HARANEE—H 7 2.1.3,
2.1.2 FELIHUE

B[R] 55— 9
2.2 LWHE

2.2.1 MpEEES
TR —H 7 2.1.4,
2.2.2 qRT-PCR
SEES VR R A B — 4 2.2.7,
2. 2.3 Western-blot
SIS T VAR B — R 2.2.8,
2.2.4 T3 RNA BO%E
LI ITE S S 2.2.12 M.

2.2.7 GHESH
Bz M 7 B AR A R 38— 2.2.13,
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3.1 NLRP3 RE/MEEE PQ 55 fF MLE-12 LR BRI 4AREE T

Y5, 5 CON MWIRAIMLL, PQ 414t/ MA NLRP3 FRik#lig, NSk
#1¥) caspase-1 H G TR EHE IL1BIL-18 PAIVEALIY) caspase-1 85 R IA T E .
PQ FFIkE R, HImBaABIEHE (P<0.05), £ PQ iF FHI4IMFHH 7k
NLRP3 /- ST (K 2.1 Fin).

CON PQ50 PQIO0 PQISO 0r o con
m P50
NLRP3 s s s | 130KDa = PQ100
m PQI50
IL-18 | e o sl | 22KDa F o o
§ o
Pro Caspase-1 | e D GO W | 45KDa &
Cleaved Caspase-1 | === == wa® s | 20KDa 35 ¢
. < - < o ek
IL-1B -“ 17KDa .t w
—

GADPH [} 4 36KDa

— — [}

NLRP3 IL-13 IL-1p Caspase-1

2.1 PQi%EF)a, MLE-12 4l % seia AR oM R R A RIAAE L, PQ AR TSGR R

BETHE (P<0.05,*; P<0.01, **; P<0.001, ***),
3.2 miR-23a-5p -NLRP3 Y454 T

F—#r L 5 RKBL miR-23a-5p £ PQ W53 IR AR SN 5 AL R (R 3R0E, H
FiEHH M NLRP3 M, NUFSZ miR-23a-5p Al NLRP3 75 &, miRWalK 4
{5 W5 I miR-23a-5p A1 NLRP3 (45 £, #2454 P AE 709005 1.00, PH KT 0.5,
KONJR SRR SERAR M VA JIRGIESE (i 2.2 o).
http://mirwalk.umm.uni-heidelberg.de/mouse/gene/237310/

’,“ﬁ‘:&”"“' NM_001359638 | Nirp3 details 0.92 cDs 2271,2300 |0.47 |[-3.793 20 - - -
1.00 cDs 246,266 0.4 -4.957 18 - - -
;‘;‘2“:;}‘,'“' NM_001359638 | Nirp3 details | 0.85 cDs 746,772 0.4 |[-9.041 19 = = =

’,"4”,‘]”’;;','“ NM_001359638 | Nirp3 details 0.92 3UTR 3460,3472 | 0.46 |-6.908 11 - - -
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2.2 miRWalk 3} Fiill miR-23a-5p 5 IL22BP fil NLRP3 {145 &
3.3 miR-23a-5p #id NLRP3 &M /MAIET MLE-12 4R T/KF

Bt miR-23a-5p i KIE A EJG, NLRP3 5 R IEK PR A Y4l BRAK, KR
caspase-1 AT HIAHHEFR IL1B. IL-18. caspase-1 & HRIAEL, MMIAET /K%
it (B 2.3); %% miR-23a-5p 7 B )5, NLRP3 284k RIAH S, HRIKE
PQ100 8 T 5, caspase-1. IL-1B. IL-18 Fist BT Ea . iXEegs BRI
il miR-23a-5p o Re A AR A AE Tk, 2R3 HA 2 7k (P<0.05) (] 2.4).,

ST mm CON = PQ100
B CON+mimicm PQ100+mimic

T ‘

NLRP3 IL-18 IL-1B Caspase-1

Relative protein expression fold

K] 2.3 # 4 miRNA idFRIEJG, NLRP3 MHRET- R ARIEK TN, WB B R YA oemkT:
EEFIAEC, ETEPIRIC (P<0.05,*;  P<0.01, **; P<0.001, ***),

+|nh|b|t0r - PO1UD+|nh|b|lor
3+
2

NLRP3 IL-18 IL-18 Caspase-1

NLRP3
IL-18

Pro-Caspase-1

Cleaved Caspase-1

Relative protein expression fold

Kl 2.4 Y miRNA #) F BUS, NLRP3 fHCEE T8 HRIA/KFAE1L; NLRP3 RiAH6Hg, £
oAl RFRbR A 58, MM T BN (P<0.05,*%; P<0.01, **; P<0.001, ***),

(C)1994-2022 China Academic Journal Electronic Publishing I I%%se. All rights reserved. http://www.cnki.net
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4 +ig

MR NS B IRAE 2001 ERAR G, FEILERBON EZEM M AL RIEAD
WRA FRETTHIREE ) T, ORI AR TR R4 £ 2A LU L@, Rl
caspase-1. caspase-4. caspase-5 5. Caspase-1 JHESEMF T IS, 58 M IMAAK 5 %
DRI — 2R IE G . (EBNIKEAERE AL /N B NLRP3 5 caspase-1 1@ E§AH R Fe 4571
PR ERIBPIRE; S51Z45 R —8UE, Zheng S5 NFEAT I — Tl R [B] o4 i 25
FER TR, IR KL 82 95 & 28 NLRP3, Jf H I RIE Sk 5 8 ik
7 U B R DA SO R B e v FE AR DG 124280 Daeho 1 MBI 7 % B il Yok 5 30 < B
53T SIRTL 5, #VE/ME AIM2 B35 B8, ARAET-INER), FEKmak
W, AIM2 {E 328 E, REfg IR AN FL KR B2 LB XUEE DNA (dsDNA) I 51
ToHRBE SRR R AT — N R TR E AW, B caspase-1, 5 SH T R AERY,

RVENR IS & — DN EARESP BB, 55— KR 38R 35 5 1R,
W JFAH 57 T4 Toll FESZARZRR A, HEMBUE KT (NF-kB) B/ 315 51
FETR, R ECA IS RAE /A B I3 (R 5G SR R 1S 58, X 26 B 73 A5 G 75 1% () NLRP3 \NLRC4;
5BV R AEE . 40 NLRP3 @I 347 R A I 5 R T A OB AR A
pro-caspase-1 A7 T2 REAEEY, BRZINRBIHE G, BBCHAIETER
RYER T o A RRAEDROE T2 =B, 58— MR, A s =R
IR 5 T O A M A 2, M KRR U NLRP3 RV B0E . 3% 5=
AMERL, R IEAH IS AR REGE, bR 4B TS RS AR, 53 NLRP3 &M
RIS, =R, BANAIEIRIE (At ZGRE. AR B
R NLRP3 58 P44 () 2H 256 A0

PQ TENANRANRY), BEAEEIE M ARIESE PQ T EERe A 5l &/ B b Hz 48 i

(MLE-12) NLRP3 # AR #E . BATESME PQ hig4utis, KIFEE PQ
WRERITH i, NLRP3 VAR RIRIE A IEH T, FFAERE AR IL-1B. IL-18
Caspase-1 737K FH iy IXZREH PQ Hll¥ MLE-12 #gREf% 5|2 NLRP3 % 4/)s
REBOE AL, ST S MBI 7T miR-23a-5p 5 NLRP3 HI45&
Ar 5, 4RI R EE miR-23a-5p i B A B, WB 8258 M 8 7K P B 38 iE NLRP3
RIEMERFRIEZAL . miIRNA i RIE S5, NLRP3 R {%/IMERIEAKTFEK, R IL-
1B+ IL-18. Caspase-1 RIEIJA L e Fr Bt AL B#AK; 4] miR-23a-5p J B, NLRP3
RAEAMERIE KT E, B IL-1B. IL-18. Caspase-1 FKIAIH AR YA T 5
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PEBRATIE S miR-23a-5p 3T I NLRP3 % /M & 1 6 40 B B2 T AR =15 78

BEAE IR 7R ] miRNA R 7K1 ) 238 2 0] 2k R Sk R 2y ok B RS, JF:
SEMERERE. REAEZEVINKR, ALEEDT A NEE miRNA [FFREK
-, BUEH IL22BP. NLRP3 HIRIE . 4 miR-23a-5p i KIEN, IL22BP.
NLRP3 &Ik [#C, PQ ¥ F K EMT M4 T HIRE; miR-23a-5p KIEHNHI,
IL22BP. NLRP3 F®iATFE, PQ #'FH EMT Mg asmE. EFHRMEM
miRNA X} mRNA FJ#ER R&%F, T —H AL E K miRNA B EFE miRNA )
HIFNZ), SEHEEE RISy TI89T, RIEIRIATT St 1 A
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5 #5ip

« PQ i3 MLE-12 4l rh £77E NLRP3 /T R4l AT

. 1t FRIE miR-23a-5p, NLRP3 FiA 59, PQ # S MLE-12 X 4ifgdnf -k
SRR JH] miR-23a-5p 5, NLRP3 FRiA#5n, A0fMET 8 neg.

o ARANH AR S2E6GIE B miR-23a-5p BERS % NLRP3 £k,

33



W E B Ak 2 A3 X

AR BIHT LR BRI

Ao I EL C57/BL6 /N« MLE-12 4Ry PQ fiti b 1A) i1k . 400
FETRIAY, K% miR-23a-5p. IL22BP. NLRP3 HEXA1k: LA miR-23a-5p %t
IL22BP. NLRP3 ML), #RE miR-23a-5p 1677 PQ % F 1) EMT Al i £= 12 1)
AT HE IS LE BRI I 7
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JE4mHEL RNA E B 2P EHLH PR AR

Ei5A (paraquat, PQ), HEFSEREIN A f—Fh 1-1- 1 J-4-4-knttng
BHES 7 3hJE0m A BRELH]. TR, IR, ARy R EZHE W
RAPHEICERF . ATEEG R,  HEAMI PR EIER EIE 90%M, PR AT
A, PPIRGE, RN I S E R, (BICRUmER e T, —Ee A
NEEAG S IR e R RS S 2 e (M A R ARALL, T SN 5% 4 4 1
PR R ARG, i EER T ISR BBl ot K 3 R S I A
REBW KA VR AL, HAESFSCE: AMERR, B, #2. T,
Bt SE R Gt ot BB IR PQ MR YT LURHEYR YT N, dRERMETCRR AL 1)
PEBUSAS PQ RS AR ZE « AR SORE AR A K H Ak i 3 1O 70 S K BEE S i RNA 7
HEART R AT T E .

1 fHARIEHE RNA

44 J8 S, RIANRERE B0 PF AR 51 RNA, TGN AESR TS RNA . JEH 40
Bl a5 KR, FE NG 1R b A AR 2% IR e 41 Re s fH 3 i oA 8 1A 5T
R, KREAAEGRES RNA FONTCH 2207, SR, BEE BB 3 s, #F il
30, JESWAY RNA SR HTAN 4 18 45 5 0 2k DR 30 1) A i e A R HOAS
RERH R BT, (EANREMT B A A BA DR il & 7 HoR 1 R Ut
9 RNA IR FLIR AR T R AT 1, W7 R AR S RNA B8 3 S BN FEERE 5
JZ o RS SRR IE NS S E BRSO AR R ER, 41 mRNA )%
SAG5R. M DA RNA FBYH55 . JEgmAY RNA RHEH AV Dh g 3 2 g KAz
SER G =G . JEgmAY RNA BERSIRYE KR AR, FER=
J%: /T 50nt. 50 nt~500 nt+ KT 500 nto BFFEE) I neRNA FEZ 5 : microRNA.
snRNA %,

{2 H mT IR A SR B AT DIEER RNA, T2 miRNA. LncRNA. £ 3E
it RNA Z M EE RN REEZN, DEaEm M. A
miRNA Fl LncRNA 4355 mRNA F1 miRNA (1) 355 AEFH 2 X 0 7 51 AN £
HBEMT R RNA IR ARECE B R, 5 B0 M A A S B AR B AR Ak
2. BEMHELH
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BRI M R R AIE R, BT B R EEE DUR LA R
H AU, SobiiE4 5= Ui, 0TV Ul RIS A 7 U o X B Pl AR T
TR 7> O IR ER 18, 28 R AR IR ER R B BRI E RS 7E S8 T RORL A 0 00 5 i Ji nge nly
TIHRER (NADPH) ARSI B IRA Y H AW RIS T 3 H
M, 1 PQ Hhagrh B IR B B )R SRR . 2 R SEin Bl R, PQ g
Je, AUMAD, SORLRIPIK, B KRR . B AR R s, AL R AR
RGP E LS AN TIRE, RN RER, YRR RGRERS, RA PR
KM, T, B RAE RN, MACEEIES S RNA 7 [ As rh 2L ] i 31
SEHEI A £ mRNA, %55 miRNA XA E ], 8% mRNA, A3
8 o B 5% LA PR 445 R P S R R ) 7 A
3. A ER R AL

A R B0 A S AN RS 1 20 B 35 LRI B B A 32 AR S AE AR, B
T0TT 5 ML 1) B A U B A, R A B A AP BTG AR AT AR A B 80 T
N 2 i 1e RGERE, 1ZF5s RGAEMIBIY . IS FRERIE. B EAE
i S R, AN Gy THERIRE L, AR RO B FEA AAR E B S ER E . RA
B A AE S P SR I AT AL SRS I e 2 B FRAIESE, b R -TA) B AL, %
E PR A A B SLE A U477 o R 4% B E

3.1 b JZ-1a] 4k (epithelial-to-mesenchymal transition, EMT) J&$5 I 7 4 ffo %
AR A BT AR R , 1% R A BE A R 20 2K T B AT T B i B AT R B AT
HIIRE )1 EMT B AR 2RI A AE IR IR AR L 28 B I LR R0 h 4y T B 2
ff . Yamada BIBANBFFCIESE 7AiM 4R 4EAL oL 2T 4E4H i D8 3 o H
E R AMIFALTTR, | E-cadherin FRIXFEAR, SEFHEMLARHIEE T M. MMP-2,
MMP-9 X S5 5 J 2 I, TR, IR S B BRI Rk K ol e, &
SERTAE EMT JE RO s A 0. AR B AKET B (TGF-
B) Wi TGF-p/Smad {55 &4 A FH F-1a (HIF1a) 1 % Snail f1 B—
catenin {5 5 E B9, HIFla H75 LOX/B-catenin WL, ghgrs] 414 K H T
(CTGF)HIREI2H S 5 7 EMT A3 it 45 48 A0 T i 72

3.2 RMENF FRATES H AT 5% S S H ) — DI48 ML R 1 FR O RAEAN 5T
HAEM R CERKI, RIS 5B, MR AR, SET4EdE. B
ELRERIOE R . BRI SR IR T, S 54 R PR e s

(C)1994-2022 China Academic Journal Electronic Publishing Il%%se. All rights reserved.  http://www.cnki.net



B EA K S A At L

iESZ, TNF-o, T (NF-xB), TGF-Bl, IL-18, HZHMISN2 1 p M IL-6 [HFRIL S
=, {EPQiFESFHEUNIGING. st detbhikash L0,

3.3 SR 0 E A T EE AL RUAT ORI, R A AR AN AR RO N I
WA, &P 1T — DO EAIE JE G 28 (10 58 & ik J5 A A A i /2, JF £
A EEA SR EEEAER, ARAEE T, REI K- DREKEK
B, SECH A SR A (ROS) WA, TR AL AP, Adachidl®®
7E 2003 1 K R 3% 2 77 B 1) T BN R 0 IE [ R O A A FR il 5 4751 Chenlt®]
W58 27, B B A A B O S BRIl RS O AR B S MR . T 8 (MDA L &
BeH Bk (GSH) 1 4-# 3 £/ (4-hydroxyneonal) & EH 3G M TF &, X M H]
R T AN IAE PQ R M T R E AR
2.1 miRNA 5 B B i # 3 bl 1

MIRNA KFEZ1 22nt dE4mfid 4 RNA 70 F, A5 mRNA ) 3°UTR H%k
Zh45, 4 mRNA B RS mRNA e, AT mRNA s, a4
TR Z R A AT N, WA AL RTE T . miRNA AT 7E g & A b 4% 25 B
F4h, JERAFFLARIL, mIRNA 75 H FoAl o 8 sp i B A

TR PO B0 40 AT A o 5 B R 4 MR 4 R (PC12) ) miRNA
Mg EoR, miR-Let-7e PRIA/KFH#HE PQ WRIZHIF mHF4: NI, {1 miR-34a &
IAEZ F PQ 5% )5 3T, bel-2 S ERB/KT K, HEFMEAEES miR-34a £
R, X PR mIRNA 25457 PQ £ PC12 A it 2 D8, k5
TE E REAS SUM A AR o R IR 5 5 R - L a(HIF- 1) S BB L] micro RNA-
210(MiR-210F/EAH EL# R R, FFEBUMET 4tk Hotf EMT A5 EZAEHO, PQ
e, KREIWAZEE HIF-1o RE 22T E: EREAREY) 20-1 # E-cadherin ik
WD 8 bR ED) o-SMA BRI 2 RIZAE T EMT; miR-210 SRk B 3. 7240
MUTER HIF-1a J5, Snail A1 B-catenin ik B ECRITER HIF-1a Tk,  [FIEfiZH
U EMT FEEEIAR; miR-210 RIAW W TR, id Rk miR-210 J5: a-SMA | HIF-
lo KIETF+E, ZO-1. E-cadherin RIAFEAL, EMT &858, #IH] miR-210 J5: H4g
PR RIEM X, EMT 8.  HIF-la 5 miR-210 # AL — IR
TN Z B AT REAFAE IE M AE R, EARE S S8 EMT fabnfedirt s, Il 7 il
CFYEALRIREE s IR HIF-10 & PQ a3 T AE 1R T #E /. 2 MBRO ] 7 2
R SN, T miR-380-3p 7F F H A S0k 28 4 f b3 2 v 0 R
5 Nrf2 (1% & . H qRT--PCR M ZZ4H il mRNA Fik /KT, o8\ Ek b # A i
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FHZGHML A miR-380-3p MFRIA/K T, TS K1~ Nrf2 (130E v] LA byt 2 480 i
miR-380-3p FKIA/KF-, miR-380-3p Hid ik n] S M4 40 i (Neuro-2a) MG 7 & 1 T
B PR ER T R LA AR R o A PE I S 4% miR-17-5p ThREIk1S 5 TRk
e EAE PQ BN AR 40 57 41 B (Neuro-2a) 40 A G 5 . 40 MR T 200 it J0 A e 3
HEZIE s PQ AT S A 41l miR-17-5p ik A DNA HIEEAL /K Fh s X it
I miR-17-5p 25 PQ 15 S AU A0 M IH T, 20 i S0 () 24032

ALt miRNA B DUE g — Bl (OB Fibn 64, BRAREEms miRNA R4 A 1%
25, MNTT 51 S T REAG S S AR T AR B, R E R R BT TR
Ja A — N ) R
2.2 INRNA 5 H 5= AL

KB4 RNA(Long non-coding RNA, IncRNA)EK: KT 200nt (3144
FHE A, BEEXS INCRNA FIRNBFFURIL T H IR Z 6. S 5 iaE
HEAYS R B R, WosES, R, s BNl
Poliseno?? & Hi ceRNA HE& )5, FHIF A 51K HL INRNA KT miRNA & H A 8%
A~ MREs(microRNA response elements, MREs), 1] 5 mRNAs 7% 4+P£ 45 4 miRNAs,
MM mRNA Rk, 2 5ierditt. M. a5 ESORMIRAERE. i
SRk, AARDEERT INRNA F I £ A4 i 3 i 5 5K 5 178 1 A, oh 35 vp BT
PHEE MO, WA E R EGYT, Biaseah e .

My UL MW7 PQ XF AR 2 41 M 5 4%, 40 L 9F T2 LncRNA NR_030777 X
Zfp326/Cpne5 Kk iATE, PQ ALBEEAT 5]/ R AP BEAH MR (Neuro-2a, N2a) 1
VEE 1R M, 4R E T 0, NR_030777 INRRNANR_030777 ik T, Zfp326 mRNA
FILPEHK, Cpne5 mRNA FiET i ; ik NR_030777, 2:f# PQ i T 1) N2a 4l ffu 14
BAYE 71 Zfp326 mRNA. Cpne5 mRNA FKiA &5 F|4]; 1fiid ik NR_030777, &
fif PQ 53 ) Zfp326 MRNA. Cpne5 mRNA ik =4 —E M FEH; A%
Pt PQ XN HIEEMERT, B FT U, INRNA BERL IS mRNA 0 FHIFRIE, 6k
AP A S SRl IR E R . TREREPEI 7T LncRNA-AK039862 7 PQ
FRI NI SRR R, LncRNA-AK039862 £ PQ Il it 48 /1N i it £ Jfa A
& % EL I RE A MG BE S PR 20V [FIAE A {23 Foxal. Pafahlbl JE[HFRIA, 1E [
AT A S AN E o BRIR ANNE i i 2 v B 5 S 1 /N BRI 21 A0 A2, e /)N B,
L4, 47 INRNA 0T, RILZFH INRNA 2 5/ RIS 4Lt 72, Bt
#5323K 1) INRNAUC.77 J2 2700086 A05RiK 34 4L 4 N i i 400 (A549) , KL

(€)1994-2022 China Academic Journal Electronic Publishing | I%%sc. All rights reserved.  http://www.cnki.net



B EA K S A At L

PUELIR ZEB2 K HOXA3 KA BARY, £ 4L Sk 8 th Rk A8 L8 S 80T 4
TEAMAEAL . IR LR 745 B UL INCRNA AT DLZEZN i A dris s b R 35 LR 15 VR
3 MNES5RE

JE4uS RNA BEARARegnid S (5, (HAEHE AR A R MR DNA AT RNA 45
&, WMRTEERIE; W blEdhS K - Rgn, S5EFaMERERE.
Zi EFTR, AEgntS RNA £ 8 FAh b S yLs et 7, JE9AS RNA 32 25l {5 508
B4R A TS, BEEgHERSE S miRNA 42 EMT 282, 14
FRTEAD FERIEL . JEiD RNA 76 5 SR h 2L R BUS tE, A
B AL R AR R A AR A M E I A AR AR S HE T, 0 EE
Zmht RNA TE 5 AL R BEHLHI AT 78 AL TR GG B, AR 22 n) i R ks A4
i RNA WA AERE SRR Fe 5 ARG TIEE . AHCEE T, AWMLY
5 RNA 73 F A3 T R RS- G2 SRR 1K 28 ] J 5| 315 PR 4k SR AR T ARG
fth RNA 7£ 5 Bl & e /e H
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