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miR-16-5p %= TXNIP #1# NLRP3 {5 S thE R K RS IERE

>
S

mAAL, AP, INRAF, M, TR, R, ARk, FERKL, HBET

(L) PR B YR X R LU = BE P S fa T PR 2R}, AR 5410025 2. PUZEACl R4, V94 710061)

(] BEY: Py e — R M AHE SR PR o i LA 85 AR B4 FH 2 1A (thioredoxin-interacting protein,
TXNIP) &t —Ff it 514 25 [ (thioredoxin, TRX)Z5 G, S5 RAE RN AT . NOD FE3Z AR IR 11 45 F4 1)
FHIEFE 11 3(NOD-like receptor thermal protein domain associated protein 3, NLRP3)4&AE/MAE S AE N B AU CHEFRTT . 1
RNA(microRNAs, miRNAs)JE—ZAEmi% /N rF RNA, FiI 5T & BN K B A8 L R AL miR-16-5p 135
RT3 R E . BRI, miR-16-5p 753 1 4L [7] TXNIP JE 4% NLRP3 {55 S i, dF M w2 i BN <8 &6, B RTAA
TR ARWHE B ERTT miR-16-5p 4% TXNIP I il NLRP3 554122 fig U 15 £ 11 (ovalbumin, OVA)iF S (R I K LS
B RIEMIVERALS . 3% HEYE Sprague-Dawley(SD) K FRZE 1 J8IE N PEMR IR IS, BEBL S A XTI ZH (control) . AR AYZH
(model), miR-16-5p mimic#H . NC mimic 41 . miR-16-5p inhibitor 21 FINC inhibitor 41, 4416 H. %51, 8. 15 KK/
10% OVA 1 10% S AR AW, 521 RIG4T 4% OVA AW AR L BN, L2 5521 Kile, EFALnT
1 h 23 4S8 5 20 ug/0.1 mL miR-16-5p mimic. NC mimic. miR-16-5p inhibitor I NC inhibitor, %X 17, 1L7
W SEWESHRIE, O SR I HE YRR (bronchoalveolar lavage fluid, BALF)FINGZHEY, R SER I 55 5 3R it I
J¥/ (real-time reverse transcription PCR, real-time RT-PCR){& il miR-16-5p Feik 5 RTE G 2 B A5 52 06 56 UE 0[] 25 A9
% B FUES BALF P RAEAN MR R ; BRIDE G FHE 5 (enzyme linked immunosorbent assay, ELISA)K: I 4
Mg A & (interleukin, IL)-1B. IL-6. 4% ¥R %€ A F - a(tumor necrosis factor-alpha, TNF- o) A1 8L 4% 40 il #4 1k 2 14 -1
(monocyte chemoattractant protein-1, MCP-1)7K¥-; 3 ANF 4T (hematoxylin and eosin, HE)¥e {0 W4 i 2H 2 25 A8
fbs SRS I (periodic acid-Schiff, PAS)U AR IARANA ; ThFs(Masson)Je (AL L A TR TR SRl 2iik
YR IN TXNIP FINLRP3 FR 265k A T ELEVA A TXNIP . NLRP3 ., & CARD S5 I T-AR G BE R URE AR 1
(apoptosis-associated speck-like protein containing a CARD, ASC). 5517 e 2 g R AR FR B I - 1 (cleaved cysteine-
aspartic protease-1, cleaved-caspase-)HNIL-1BFEHEIL, &R miR-16-5p FEREMG K BRI R RR T, 2R MR
SR W miR-16-5p FTRE [ 45 TXNIP, 5xf BZHAH L, BORUZH R R BN I 22 400, AIE R AR AR 20 i 1
AL RERGEVUR; BALF FRSEMAMBCRIE N ; 1L-1B, 1L-6, TNF-a FIMCP-1 & E/K B 8 FH 55 (3 P<0.05); Hili
221 TXNIP, NLRP3, ASC. cleaved-caspase-1. IL-1B 25 /K SF3 I B T 5 (3 P<0.05), SHERIA AL, g2k
miR-16-5p J& Wi K I L SO BP0 AT ek, (H22 5 GEH# 5 (P>0.05); ARARANAE . J I HTARFN S8 AT 4
B3 B 00 1L-1B, TL-6, TNF-a fl MCP-1 /K33 I8 2 51K (3 P<0.05); TXNIP, NLRP3, cleaved-caspase-1 7l
IL-1B 25 1 235 7K - 34 5 3 B AR (1 P<0.05). /2, miR-16-5p inhibitor ZH B S E 2898 R i — . 4548
miR-16-5p 7] AEIE L T JEEE TXNIP, JE#0i NLRP3 SOAE/MATEAL, MM Z2 i e R BRGE A E
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miR-16-5p alleviates airway inflammation in asthmatic
rats by regulating TXNIP and suppressing the NLRP3

signaling axis

SHE Weiwei', SHE Mingde’, SUN Tianshou', CHEN Xu', WANG Mingdong', ZHANG Raoyi',

FANG Huanhuan', LI Yanmei', CHEN Meiyu'

(1. Department of Respiratory and Critical Care Medicine, Nanxishan Hospital, Guangxi Zhuang Autonomous Region
Resident, Guilin 541002; 2. Department of Medicine, Xi’ an Jiaotong University, Xi’an 710061, China)

ABSTRACT

Objective: Asthma is a chronic inflammatory airway disease. Thioredoxin-interacting
protein (TXNIP), a thioredoxin (TRX) -binding protein, is involved in the regulation of
inflammatory responses and apoptosis. The NOD-like receptor thermal protein domain
associated protein 3 (NLRP3) inflammasome is a key mediator of inflammatory responses.
MicroRNAs (miRNAs) are small non-coding RNAs. Previous studies have demonstrated
that miR-16-5p expression is significantly downregulated in bronchial epithelial cells of
asthmatic rats. However, whether miR-16-5p regulates the NLRP3 signaling pathway by
targeting TXNIP and thereby influences airway inflammation in asthma remains unclear.
This study aims to investigate the mechanism by which miR-16-5p alleviates ovalbumin
(OVA) -induced airway inflammation in asthmatic rats through regulation of TXNIP and
suppression of the NLRP3 signaling axis.

Methods: After one week of acclimatization, male Sprague-Dawley (SD) rats were
randomly assigned to a control group, model group, miR-16-5p mimic group, NC mimic
group, miR-16-5p inhibitor group, and NC inhibitor group (n=6 per group). Rats were
sensitized on days 1, 8, and 15 with a mixture of 10% OVA and 10% aluminum hydroxide.
From day 21, asthma was induced by inhalation of 4% OVA aerosol for one consecutive
week. Beginning on day 21, rats received intratracheal administration of 20 pg/0.1 mL miR-
16-5p mimic, NC mimic, miR-16-5p inhibitor, or NC inhibitor, respectively, 1 hour before
aerosol challenge once daily for 7 days. At the end of the experiment, bronchoalveolar
lavage fluid (BALF) and lung tissues were collected. miR-16-5p expression was
determined by real-time reverse transcription polymerase chain reaction (real-time RT-
PCR). Dual-luciferase reporter assays were performed to verify the targeting relationship
between miR-16-5p and TXNIP. Inflammatory cells in BALF were counted
microscopically. Levels of interleukin (IL)-1p, IL-6, tumor necrosis factor-alpha (TNF-a),
and monocyte chemoattractant protein-1 (MCP-1) were measured by enzyme-linked
immunosorbent assay (ELISA). Histopathological changes in lung tissues were evaluated
by hematoxylin and eosin (HE) staining. Goblet cells were assessed using periodic acid-
Schiff (PAS) staining, and bronchial collagen deposition was examined by Masson’s
trichrome staining. Immunohistochemistry was used to detect TXNIP and NLRP3 protein
expression. Protein expression levels of TXNIP, NLRP3, apoptosis-associated speck-like
protein containing a CARD (ASC), cleaved-cysteine-dependent aspartate-directed protease-
1 (cleaved-caspase-1), and IL-1p were determined by Western blotting.

Results: miR-16-5p expression was significantly downregulated in asthmatic rats. Dual-
luciferase reporter assays confirmed that TXNIP was a direct target of miR-16-5p.
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Compared with the control group, rats in the model group exhibited lung tissue injury,
airway mucus hypersecretion, goblet cell hyperplasia, and extensive collagen deposition.
The number of inflammatory cells in BALF was increased. Levels of IL-1p, IL-6, TNF-a,
and MCP-1 were significantly elevated (P<0.05). In addition, protein expression levels of
TXNIP, NLRP3, ASC, cleaved-caspase-1, and IL-1f in lung tissues were significantly
increased (all P<0.05). Compared with the model group, overexpression of miR-16-5p
improved the pathological score of lung tissues in asthmatic rats, although the difference
was not statistically significant (P>0.05). However, goblet cell hyperplasia, collagen
deposition, and inflammatory cell infiltration were significantly reduced. Levels of IL-1f,
IL-6, TNF-a, and MCP-1 were significantly decreased (all P<0.05). Protein expression
levels of TXNIP, NLRP3, cleaved-caspase-1, and IL-1p were also significantly reduced (all
P<0.05). In contrast, airway inflammatory responses were further aggravated in rats treated
with the miR-16-5p inhibitor.

Conclusion: miR-16-5p may alleviate airway inflammation in asthmatic rats by negatively

regulating TXNIP and subsequently suppressing activation of the NLRP3 inflammasome.
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thermal protein domain associated protein 3

W Wi e — AR P S RAEPES I, HAEESR
EEMEARE . ISR MAE TS R
JURN A TE A UIA DG, (HEAR KR LI i R e 4
FAAY, % RNA(microRNAs, miRNAs)/&—25 E 4l
/NG RNA, JEPREERAE . SN . AT
SR 0 S Y R, R R A L O R Y 12
Wi, PR A BRI/ Davis S PHRIE miR-16-
S5p W REAE R ™ P g () A= AR AR, dE e I A
SEULERSY, SR A

fifit 8.3 £ 1 AH B4 1 £ H (thioredoxin-interacting
protein, TXNIP) /& — Ff i % i& & [ (thioredoxin,
TRX)ZE G, wTJE T 40 N 19 A T, 175
KA, N2 5 5 RE S I A0 A0 i 9 T 1 34
=0, FERERG P RAEHLTI T, NODMEAZ ARG 1451
Ik #H & #E H 3(NOD-like receptor thermal protein
domain associated protein 3, NLRP3)%&JiE /MA & —Ffr
BT A1, HINLRP3, £ CARD 455 Ji 1=
H & BE 5 KR 2 I (apoptosis-associated speck-like
protein containing a CARD, ASC)HI 2 e KA %
1% 45 [ [ - 1(cysteine-aspartic protease-1, caspase-1)Z1
I, IO S AR IV B ) G EA T  A Jif 5Z
BT, NLRP3 #4155 ASC, M # 5% caspase-1 Fii {4,
IeZIE JNLRP3 4 iE/IMA . NLRP3 48 e /IMA T E—
A0S caspase-1, Y1 EN 41 i Py 141 A K -1B A A
(pro-interleukin-1B, pro-IL-1B)F1H 41 g/ % -18 FijfA
(pro-interleukin-18, pro-IL-18), JERLEATIEH MR F20

Jfi 2 (interleukin, TL)-1B F1TL-18 B2 441,
P HE TR W Y 9 E N 5 i B 5 e A T R 1Y
KA REEYIMEET, A8 I8 & 1 (ovalbumin,
OVA)i75 5 it 2 it A5 750 1L Th2 B 48 e Sy = B4RAE, (H
T AFAF 8 PHIE S NLRP3 4 E /MATE 1% 7Y o G 2%
WG, S SRR SAE IR N . 1, OVA Bk
Ja, /NERBZHZTH NLRP3 . caspase-1 M IL-1B ik
S A, T NLRP3 Al i 2 08 54 <l 4808 A B
T W, BEAh, TL-1B 1 i NLRP3 R ) ke Rk
N5y, AR HE Th2 i o3k S IL-4 . IL-5 /9742,
$27% NLRP3 5 5%l 15 Th2 B R AEAF 7638 BLHAE .
I, NLRP3 JEAE/IMAANSUR 56 KA G2 1 B9 05,
DR S i 4 LR A v %4 E A
{HASEZ L, TXNIP 5 NLRP3 A EAEFE
B IE S T NLRP3 4 4E /M 1 81 ZEAL ] 2 —1
TXNIP 1 >4 NLRP3 % i /MA S Y 5 Ui 531,
T E Wity R 0E J W & AR . DF U R
TXNIP 1] 5 NLRP3 H #4564, i NLRP3 e/ MA
FZE 2 5%, UEIMTA S IL-1B. TL-18 ZE{2 & [ Ty
BCAS R, FE I U AR Zh v, TXINIP
NLRP3 k¥ B2 FiH, 10 TXNIP/NLRP3 i #%
A RORSIE RAE™. EA RS 1, miR-16-
Sp RERS 7 A TXNIP 6k, HIgGk B n] ] 5
JE N, T JE AR 2 SR R, HX— KR
FEVE RS e i AR IESE . AS PRI i S e
KB, TEVE R B, SRS R A Y
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miR-16-5p 33k W AEREAL, 133K miR-16-5p IS
ERAREN . BB YIRE. SR, miR-16-5p j& 753
T[] TXNIP P42 NLRP3 {5530 %, 1117 5 0 I Mg
SAERAE, HEMBELZ EHEEE . ik, AR
RVt miR-16-5p J& 75 38 & 0 1a] 40 ] TXNIP, 94 %
NLRP3 {55501, DT 2% fif 02 i K LA A3 RE, LA
1A 02 R R BT AR e A T 1) BRI A

1 MRS FE

1.1 {¢IEAEA
AT FE AT PR F 36 X IR 1 BB B R 2 e
PR Byt viE(FF AL S . IRB-2023-100), Jf#4/E 3R

(replacement, reduction, refinement) JEI

1.2 LY

36 H Ifi 74 Sprague-Dawley(SD) & il (6-8 J& i ,
180~200 g, JCHFENG AL, W [ LA IR 5L 5l
Yy (S5 s A PR AT IE S SCXK (J11)2025-0030,
S Sl FHVE T IES SYXK()11)2024-0189], BT A
KRELAETE 5 Rt se, kA myok e, Jf
TRFFTE 22~24 "CIR BT BE AN 55% AHXP MR EE T, #F4T
12 h G BB/ R

1.3 EERXF SN/
OVA(grade V, %5 A5503) & A ALEH (2
51 239186)¥M F 35 [F Sigma /A H) o IR IRBE T
a(tumor necrosis factor-alpha, TNF-a, %% : ZC-
37624), IL-1B(#% 5 . ZC-36391). IL-6(%% 5. ZC-
36404) 1 HL A% M ML & bk & 1 -1(monocyte
chemoattractant protein-1, MCP-1, %5 . ZC-36497)
it B¢ 0 72 W [ i 5% (enzyme linked immunosorbent
assay, ELISA)RG & A g e YR AR
/3Hl . NLRP3(#85: 68102-1-LG)IA [ 40 EY)
BHEABRH . TXNIP(525: bs-3897R)IA [ Jb 3
AR ARG RA A . HRP ARICHY L 2E P4 1gG
515 . GB23303). AR i & Ak ¥ B (horseradish
peroxidase, HRP) #5 ic 19 1L 2F $1 /b B IeG( 2 = -
GB23301) ¥y [ BRI FE R AR A RA A .
ASC( 1% 5 : Al16672), IL-1B( %% 5 : A20527).
NLRP3(#% 5 : A5652). TXNIP(1%5: A9342). B-
actin(%5'5 . AC026)3M4 H iR IUE R w A YR A
FR/NF] . Cleaved-caspase-1(1%5 : AF4005), AW &R
B L3 BT S TgG(HAL) (55 %5 = S0001) 24 1 H 5
Affinity /A 7] . M0k FH iR (bicinchoninic acid, BCA)
A R EE I 1R &2 (55 PO009) W H 35 < KAEW)
BARA R o 4 T AE I A AL MK3 W B 58 5

ThermoFisher ¥ & A BR A ) , - Ak 27 A O Bk I AR AR
5200 1 {1 K AEFHE A FR/A W . pSI-Check2 {4
F1 LipoFiter % YL i W) A PUE AE PR (i) A PR
#], Dual Luciferase Reporter Gene Assay &7 &5l H
2 ¥ Promega /A 7] . Total RNA Extraction & 7] &
(BL1365A) A b5t 2= A B A BR A

14 7k
1.4.1 S A B 448

KEBEYLIY 6 4L (n=6): XFHRL, DI%E5
KA OVA BUBURIE &, S50 5 21 RIE R IR %1k
Hi 1 h, SR LG G 4% 2 S0 A AT
A FEER K 0.1 mLAR, FER 1K, 7k A4,
SD KEUEE 1. 8. 15 d 43 Jl i & N 7 5F 10% OVA Al
10% S E AL IR S W 1.0 mL(OVA FIa E L4 10 g
JILA 100 mL JE P& 4538 6K Bl . F OVA s
B2 RIFREMME . BRRE T %
(40 cmx50 cmx60 cm)H', 457 4% OVA(4 g OVA LA
100 mL JC B %598 3R K H 25 (b A (54 542 3~5 pm),
30 min/IR, BRI, 7, DLRE H EFE I
P, IR BT AFRRERINEOR N . L5
5521 RAEBREKRFEALRT 1 h, RABCEREH L FH<
B IO EBERK 0.1 mLAR, BR 1K, 7R,
miR-16-5p mimic 4 . NC mimic 4 . miR-16-5p
inhibitor £ 11 NC inhibitor 41 7525645 21 Kife, 76%
AL T 1 h o3 5 22 <% 1 A 20.0 pg/0.1 mL miR-16-5p
NC mimic, miR-16-5p inhibitor FI NC
inhibitor, K 1K, 71K, B2 RS CHEk[16]
HmiRNA S NS 2510 AT 5o
1.4.2 ARANME

il FH S BRI K B, AR5 2 58 K RS,
TEELT P10, HARE, 1.0 mL 4B K
WARBRAE T, RG22 AR ok, i
A MUY HE Pk W (bronchoalveolar lavage fluid,
BALF), % FiR#:/E®E 5 3K . F BALF 15 L
3 000 r/min B B0 5 min, 47T -80 CrkAR . f
FH i i S bR FE K RS WAL 2L, 43 W34,
— BB [ T 4% Z R, 51— R T
-80 ‘CUKF o
1.4.3 3R FBEAR S 52 1 36 4E miR-16-5p &5 TXNIP 9
EADE- S

i 3o TargetScan %X 3 % (https://www. targetscan.
org/vert_71/) Tt illl TXNIP 5 miR-16-5p 19 45 & 1 &4 o
FHESHT miR-16-5p 45600 15 5 TXNIP 3'EBF X (3!
untranslated region, 3' UTR)¥FA: H5¢ S K ik kL
(WT-TXNIP) Fil 5 48 %I 5% 5 2 Jif§ 32 35 KL (Mut-

mimic .
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TXNIP), R/t PCRY AT S miR-16-5p 4551
3'UTR, FHHH RS 3AAR o XA IO 2R il
i i DR R AT 2 R R 8 Lo, 45 2R S B AR
JPA)—20, UL HAR TR A HERL ) o K 293T 4 iz
396 fLM T, 124 WG, FRAnpuss s3] 70%,
4 Opti-MEM $5 72 563543 2 AT : WT-TXNIP+NC
mimic, WT-TXNIP+miR-16-5p mimic, Mut-TXNIP+
NC mimic, Mut-TXNIP+miR-16-5p mimic. #XJ5{di
0.8 mg/mL LipoFiter % 447 70 ik 54 4% . 48 h)iF,
R A5 U B A5 A 5 ' 2R Ml 6 2 o
1.4.4 BALF % 4m i £ 3t %

¥ BALF 04 yiE FH PBS S, AR5 & T4
Wb, &bt R, BEE, AW BEE(Giemsa)
Yetn, FJafE RO NS A REER RN |
WRESL 2R Hp s 4 A A A 2 B A
1.4.5 ELISA i # @ BALF ¥ IL-1p, IL-6. TNF-a.
MCP-1 & -F

& 18 ELISA 71 &2 150 BH 45 4%l BALF H IL-1B.
IL-6. TNF-a flIMCP-1 )&%,
1.4.6 HAME-AFLL G E I oo N LA LR IR
AT

Fli 20 23 FH 4% 22 58 W SV B 24 h, SR )G A
WAL, YIS um JE Y R AT R AR - 4L
(hematoxylin and eosin, HE)Je{f . ¢ H I AKE G
20 min, ALY S ming K . EW L ik
B B, SR A O R R G U1 R ik 4T G
1.4.7 T BR F X J &I AGE iR Fo AR 20 i T AL

K FH 32 2 &5 K (periodic acid-Schiff, PAS)Y:(f,
A A B SUMAR M o3 . HOK B4 4
2l . A KPS EE K . AR EEE Y R
I H 0 28 K, 28 PAS A4k 48 4K 5~10 min,
Schiff i 71 ¥2 4 10~20 min, /K w5 LLIR AR Y
#1~3 min, FHERL . R, BECEENIK, #EY
bl BrA I R e o P 2 B R S R AT E
KRG, BRI SR SO IR A S S X
B, THEOVIR A0 A 5 L R A i o ARR 4 i
3 =R AN R 2GR B A%< 100%
1.4.8 D3 & IR X A8 IR LA

il 1 2 i K AR s, i S 4 (Masson) B 5 )
ZYL5 min, 0N A LD IR 10 min, 1% % 5H iR
B min, R HRMEE 2 Y5 min, 1% UKES R
PR PPV | min, 7E BB T OIS S AAE R L RS i
DURRBY IO, T VS BE I FH (total airway wall area,
WAL) ., B WUZ i F (airway smooth muscle area,
WAm)-5 37 548 FE R IR J5) 72 (perimeter of the basement

membrane, Pbm)i1 FAE .
1.4.9 52 0 RA% e I8 BB e RS ¥ miR-16-5p ik
K H S s e 57 R A il B 2 1 (real-time reverse
transcription PCR, real-time RT-PCR)A il A [l 4 21
T miR-16-5p BZRIBIKN- o 1% UG RNA 2 B0 &
W B HOK BRI 20 U AR 8 RNA, i Hairpin-it™
mictoRNA F1 U6 snRNA Normalization RT-PCR
Quantitation IR 77 & 47 5 5% 5k S s il . LA
U6 snRNA N INZ:, FOWAR F A 45 5% S s G2 Pl
dNTP. miRNA/U6 [ % 514 . MMLV F#% 5 &
RNA A, [5G SN FE T 2 26 °C40 min, 42 °C
40 min, 85 °C 10 min, Real-time RT-PCR fi }] SYBR
Green ¥, 7E QuantStudio™ 3 SZH}7¢ )€ 1 PCR Y |
#E4T, PCR IV ¥ : 95 °C 3 min HilZAEME, BJG
95 °C 12's, 62 °C 40 sHEATA0MEER. 51 h 95N
LD A A7 IR w4 AL . SR 27 miR-16-

Sp AR Fk &
1.4.10 % 9% 20 224k 5 Z & WL 5K A 48 4% P TXNIP
# NLRP3 & A&

R BRIl ZH U S U0 s K A, B AT
B 1R £k 2% v (pH 6.0),  FH A b &1 K #4 10 min
WATPUIRAEE o SR8 3% XU /K BELT P TR et 4R
A6 Wy G PR o T L s B AW, E R E
20 min; ¥ I1—HL(NLRP3, 1:100; TXNIP, 1:50),
4 CiI. PBSIEVE3 WG, 2l A —Hi(HRP ARl
29t 1gG, 1:100; HRPHRicILIZEPT/NRIgG, 1:
100), 37 ‘CH#H 30 min. feJa M3, 37 - & SEHORME
(3, 3’-diaminobenzidine, DAB) & &, 7k Ak & Y
3min, FHMK . B PHEREE R, BRI A
TEA00 5 EEE T, 2 BTl s Dl ik i B 5
SEAAT, BEMLEER S AN E S EF, T B E
ARG PEAT MG R4 . K Halo 5t 0 240, LU
DAB [AYERI A 46 R, 7155 DAB BHPE AR 7 21 215
R E 53 E o
1.4.11 & & i p i sk A il 28 22 & TXNIP. NLRP3.
ASC. cleaved-caspase-1#=1L-1p%& & K-F

FH RIPA 2 2 UM A SR A R T, B0
(4 °C, 12000 r/min #.L> 10 min)J5 B EiE#, HBCA
HE RSN E & TRE, SRS E.
Mk, BB, EAJS, ¥ PVDF LA —Pi(ASC, 1:
2 000; cleaved-caspase-1, 1:1000; IL-1B, 1:2000;
NLRP3, 1:2000; TXNIP, 1:2000; p-actin, 1:
50 000)H, 4 CHFE W . SAJ54 PVDF A 4t
[ZE W Z AL 1L E ST %R 1gGHAL), 1:5 000]9 % iR &
2 h, JH TBST ¥ PVDF B3 % 3 I, %X 10 min,
I J5 i ECL b 22 & G A Ak 27 &G BE e BAZAX
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XA TR . AR DL H R A B A KA
R LRI REA LI 3 HOC R T

L5 FritsabiE
R SPSS 17.0 GEF T2 AR PFIEA AR AP HT . R
Shapiro-Wilk B:iE4T IE S PER S, Levene K4 2555
Mo TEZS AR AT R LA R T 22 () R
Z2 4 ) FURCR B R R 07 264655, 7 2255 WIHT LSD-1
K%, 77 224555 W ] Tamhane’s T2 #5450, P<0.05 4
SEARGIER L

24 R

2.1 miR-16-5p TEE IR K R A HIRIE

K H real-time RT-PCR 4 il %2l miR-16-5p 1) 3%
KA. ME R, SXTHRALALL, BERILLAY miR-
16-5p 1K AR (P<0.001), SHEHIAIAH L, miR-
16-5p mimic 2 miR-16-5p /K- . 3 T 55 (P<0.05), i
miR-16-5p inhibitor 41 miR-16-5p 7K ¥ 4 3 W& A% (P<
0.05), Z5HBEW, miR-16-5p TEWERGIRI K B b 2k
&, Wi fd ] miR-16-5p mimic A A R b K,
miR-16-5p inhibitor W — LN HF Tk

2.2 miR-16-5p 5 TXNIP B[O E S X F
i 17 TargetScan ZX {4 i Il TXNIP 5 miR-16-5p 45

B, S5 BR TXNIP &4 miR-16-5p W3] I 7E
AN (B 2A), YOLRBHR SRS R E R, 5
WT-TXNIP+NC mimic 20 AH b, WT-TXNIP+miR-16-
5p mimic 21 (%) %€ 5% 2 i 15 4 B B R R (P<0.001, [
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Figure 1 Expression of miR-16-5p in asthmatic rats (n=3,
X=£s)
The expression level of miR-16-5p was detected by PCR. *P<
0.05, **P<0.01, ***P<0.001. NC: Normal control.
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Figure 2 Dual luciferase reporter assay verified the targeting relationship between miR-16-5p and TXNIP

A: TargetScan predicts that miR-16-5p targets and binds to TXNIP. B: Relative activity of Rluc/fluc (n=3). Data are represented as x=s.
**%P<0.001. TXNIP: Thioredoxin-interacting protein; WT: Wild-type; Mut: Mutation.

2.3 miR-16-5p 3TN K AN 4H LR IE RS2 R 00
HE Y& {8 WL 52 miR-16-5p 13 ¢ 31K S0 ) ok 12 i K
U U BE  052 ), 25 R W, XFHRAE K
ST R ZE R HES 3 5% . B9, RILHIR AR
637710 S = v B SN R R e S
1R P -1 IUFN 285 48 21 20Uk DL B S 3 R . SR R

Bt 2H ZURT DL 43 AR A 451 4 (P<0.05) . 5 158 AU 26 AH
e, miR-16-5p mimic 21 K Ut 20 S5 45 220 4 i e
fit, HEFITGIT7E L (P>0.05), SEIHMIL,
miR-16-5p inhibitor ZH K R iti 2 2 52 4 78 B i i (P<
0.05, &3).
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Figure 3 Effect of miR-16-5p on lung histopathological morphology (HE staining)

A: Representative images of HE staining. B: Histopathological scoring based on inflammatory indicators (n=3). Data are represented

as x+s. *P<0.05. HE: Hematoxylin and eosin.
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P<0.001), $E/RBEMRIRY f A7 LE ] 0 A R 5 43 i R
%, SERIAAR, miR-16-5p mimic ZH AR 20 0 L
151) 4 08/ (P<0.05), 1fij miR-16-5p inhibitor Z1 KRR 41
S H A5 S 2 BN (P<0.001, K1 4).
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ST miR-16-5p 32k 335 BA X6 2 i R B S
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WUTCHE A, IR (A AU S BE B i 45 )RE
PG, BIEREDE, HWAYPbm Al WAmM/Pbm
{H %50k BEZH 35 T 155 (P<0.01 5 P<0.001); miR-16-5p

mimic 21 1A BERG JERE RS, SRR I e
WAt/Pbm Al WAm/Pbm {H %% # % 41 W % % fik
(P<0.001); miR-16-5p inhibitor ZH <8 B ik — 514 )5 |
F KB TURL,  WAY/Pbm 1 WAm/Pbm {E 3B A4 G
2 FH 55 (P<0.001), NC mimic 21 I NC inhibitor 41 545
UM L 22 S5 R Ge 22 3 L (P>0.05, KI5, R 1),

2.6 miR-16-5p 33 Bl X R BALF H 5 i 4 B 2 2 1Y
=AU
SFIWFFE miR-16-5p 37t 2238 BAM i XoF 12 Fify A BRL 42 5

JI R FEM , ARWFFEATIN T B BALF R AE 4H 5L
o SR ER, SR, B4 A BALF
YA, FETRVERLANM . bR ANR . rbR AN R B
AN A T R, ERIE SRR L3
P<0.001), SHEIRI A, miR-16-5p mimic 41 Y 42
JIE 20 B B 2 W 3E R B (P<0.01 B P<0.001), i
miR-16-5p inhibitor 41 1Y 4 it 20 Al %5 it ¥4 1 35 14
(P<0.01 5 P<0.001, #2).
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Figure 4 Effect of miR-16-5p on airway mucus and goblet cells in asthmatic rats (PAS staining)

A: Representative images of PAS staining (Red circles represent mucus in the airways, black arrows represent goblet cells).
B: Percentage of goblet cells (n=3). Data are represented as x+s. *P<0.05, ***P<0.001. PAS: Periodic acid-Schiff.
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Figure 5 Masson staining for bronchial collagen deposition

F1 FEKXR WAY/Pbm F1 WAm/Pbm LLE(n=3, x+s)
Table 1 Comparison of WAt/Pbm and WAm/Pbm of rats in each group (n=3, x+s)

2153 WALt/Pbm WAm/Pbm
X HRZH 27.88+1.86 8.67+0.29
(R 36.394+3.25%% 11.66+1.33%**
miR-16-5p mimic 28 25.93+1.05+7+ 5.28+0.5411+
NC mimic 2 31.38+1.67 7.87+0.64
miR-16-5p inhibitor 2 4938427611+ 9.27+0.17F1+
NC inhibitor £ 31.63+2.16 6.76+0.92

WAL: SVEREEF; WAm: SOETHIUZEA; Pom: XAEIICEFRE,; NC: IEHX I, S5XFIRA L, **P<0.01,
#+%P0.001; SHEIZH LA, +11P<0.001.
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16-5p inhibitor 41 IL-18, IL-6, TNF-a £l MCP-1 /K-
WRFI b, BESALHEE L(P<0.001), 1t
Ab, miR-16-5p mimic 41 I NC mimic 21, miR-16-5p
inhibitor 0 Fll NC inhibitor 24 IL-1B. IL-6, TNF-a Fl
MCP-1 7K F- 22 5 3 B A 42 it 2% 2 X (P<0.01 3§, P<
0.001, [6).

2.7 miR-16-5p 3FENG X FR BALF 3¢ i E F #9520
F ELISA ¥ £ Wl KX B BALF ' IL-18. IL-6.
TNF-a fIMCP-1 /K, g5RER, S5XF AT,
R 2 K B BALF HP IL-1B, IL-6, TNF-a Fll MCP-1
KVTHE, ZRWAGITEE L3 P<0.001), 5
RIZHAA LG, miR-16-5p mimic 20 BALF 3 41 it X 7~ IL-
1. IL-6. TNF-aFlIMCP-1 /K- G FEAK, 10 miR-

F2 FAKXRBHXEMREELLE(n=3, Xts)

Table 2 Comparison of inflammatory cells number in each group of rats (n=3, X+ts)

WE TR M er 20 it/ TR EL 20 e/ FR M 2 i/ PR AN iR/
415 Aoty , : .
(10%L™ (10%L™) (10%L™) (10%L™)
X BEZH 33.00+6.24 0.21+0.03 17.33£1.53 1.16+0.29 1.17+0.06
HRFIZ 166.00+8.18%%* 24.33+3.06%** 65.334+4.51%%* 29.6746.51%** 18.00+2.00%**
miR-16-5p mimic 2 113.00+6.00++ 16.67+1.53+% 40.67£1.53+4+ 18.67+1.531+ 10.67+1.53 4+
NC mimic 4l 152.3343.51 27.67+4.16 66.33+3.21 32.33+3.06 15.33+2.52
miR-16-5p inhibitor 41 211.67+10.021F  39.00+1.007++ 76.3343.791+ 40.33+1.53+1 25.000+2.007F
NC inhibitor 21 159.33+12.89 22.33+3.51 61.00+4.58 31.33+2.52 17.67+2.08
54l Lbd, **+P<0.001; SHAI LA, 1P<0.01, +1P<0.001,
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Figure 6 Effect of miR-16-5p on inflammatory fators in BALF of asthmatic rats (n=3)
A: IL-1f levels. B: IL-6 levels. C: TNF-a levels. D: MCP-1 levels. Data are represented as x+s. **P<0.01, ***P<0.001. BALF:

Bronchoalveolar lavage fluid; IL: Interleukin; TNF-a :Tumor necrosis factor-alpha; MCP-1: Monocyte chemoattractant protein-1.
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Figure 7 Effect of miR-16-5p on TXNIP and NLRP3 expression in lung tissue of asthmatic rats (immunohistochemistry)
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FL#, miR-16-5p mimic 41 TXNIP, NLRP3. cleaved-
caspase-1 A1 IL-1B 4 [ & 1k 7K ~F- 4 1 3 ik /1> (P<0.05
8¢ P<0.01), 1fii miR-16-5p inhibitor 41 TXNIP,
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A: Representative images of immunohistochemistry staining for TXNIP. B: Quantitative analysis of the proportion of TXNIP

positive area (n=3). C: Representative images of NLRP3 immunohistochemistry staining. D: Quantitative analysis of the proportion

of NLRP3 positive area. The proportion of positive area was calculated as the percentage of DAB positive area to the total tissue
area (n=3). Data are represented as x+s. *P<0.05, **P<0.01, ***P<0.001. TXNIP: thioredoxin-interacting protein, DAB: 3, 3’-

Diaminobenzidine; NLRP3: NOD-like receptor thermal protein domain associated protein 3.
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Figure 8 Effect of miR-16-5p on the expression of TXNIP, NLRP3, ASC, cleaved-caspase-1, and IL-1p protein in lung tissue

of asthmatic rats

A: Representative images of Western blotting. B: NLRP3 relative protein expression (#=3). C: TXNIP relative protein expression (n=

3). D: ASC relative protein expression (n=3). E: Cleaved-caspase-1 relative protein expression (n=3). F: IL-1P relative protein

expression (n=3). Data are represented as x+s. *P<0.05, **P<0.01, ***P<0.001. ASC: Apoptosis-associated speck-like protein

containing a CARD.
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