OB OB OR A M T R E 202544 20 B AW
e 460 - Journal of Pathogen Biology Apr. 2025, Vol. 20,No. 4

DOI. 10. 13350/j. cipb. 250410 s E .
miR-17-5p Y4 TXNIP/ NLRP3 {2 1l I X} oF i 1 | ok
TR LPS 1755 09 N\ FF il 5 27 2 20 M S RE [0 ) 52 W

I RERY
LA AR BE B DR LA A & 264006 2. 7 55 K2 B I 7 5 17 18 26 B2 B (75 59 T b BE S ) 11 Jis b

BH HIHUN RNA-17-5p(miR-17-5p) J8 5 i 054 8 1940 T4 J1T 2 13 (TXNIP) /NLRP3 {5 5 # %J 5 it
Wbt B i A1 G 22 Wl (Pg-LPS) 55 1 A 2 BRUSCET 4k 48 il (PDLE) RAE Je b M52 W9 . 3% LA PDLF 4 WF 5o % &, b
HL43H Control 41 (IE# 3 5%) .Pe-LPS 4 (JH 1 pg/mL By Pg-LPS #4374l ffd 24 h) \NC-mimics 41 (75 Pg-LPS -5 19 2L il
%4 NC-mimics) , miR-17-5p-mimics 41 (£ Pg-LPS #5 % i 3 fili b %% %% miR-17-5p-mimics) , miR-17-5p-mimics +
pecDNA-NC 41 (£ Pg-LPS i S (1 H: Al F 4% Yt miR-17-5p-mimics+ pcDNA-NC) . miR-17-5p-mimics + peDNA-TXNIP £
(#£ Pg-LPS iS4 AE | &% Y miR-17-5p-mimics+ pcDNA-TXNIP), qRT-PCR #: 4 4 241 PDLF 4 ig 1 miR-17-5p.
TXNIP.NLRP3 mRNA 33k ; MTT 4 PDLE 20 i 35 58 5 i =X 40 i A0 3 PDLF 40 i /9 94 1 5 ELISA 320570 & 46
PDLF 4t ffi i MMP-1 . MMP-9 . 1L-6 . 1L.-8 {J 235 ; WB kil PDLF 48 g i TXNIP \NLRP3 5 [ 1) 32 3k 5 BUSE 6 R i il i
FEE LI miR-17-5p 5 TXNIP Z ® ¥ EAE., HR  PgLPS 4 Ay {H.miR-17-5p fik F Control 41, i T %,
TXNIP mRNA 1% [1 .NLRP3 mRNA f1% 4 .MMP-1,MMP-9.1L-6 . 1L.-8 % ik & F Control 41 (P<C0. 05) ; miR-17-5p-
mimics # A, i .miR-17-5p 7 F Pg-LPS 4 . NC-mimics 41, J§ 7= % . TXNIP mRNA FI%E 4 .NLRP3 mRNA FIE H .
MMP-1,MMP-9,1L-6 . 1L.-8 351 T Pg-LPS #41 .NC-mimics £ (P <C0. 05) ; 5 miR-17-5p-mimics 41 . miR-17-5p-mimics
+ pecDNA-NC 4 #H [t » miR-17-5p-mimics + pcDNA-TXNIP 4 A,., {8 A%, 5 7° %, TXNIP mRNA #1 % 7. NLRP3
mRNA FI% . MMP-1, MMP-9 . 11-6 . 11.-8 33k 7+ (P <C0. 05) ; miR-17-5p A LABB ) A @ #5, £  miR-17-5p A]
LA TXNIP/NLRP3 {5 5 i M ] Pe-LPS if5 7 PDLE 21}l ) 4 AE S i .

/N RNA-17-5p 5 B 5 I 15 0 AL 26 1 38006 5 % 0 76 26 10 040 26 1 s NLRPS 5 5 B 0 i o0 0 74 5 il 2 0 5
N ST i A 5 4 9 I

QT IIAYEIN A C@ )| 1673-5234(2025)04-0460-06

[Journal of Pathogen Biology. 2025 Apr. ;20(04) :460—465. ]

The effect of miR-17-5p on Porphyromonas gingivalis LPS-induced inflammatory response of human
gingival fibroblasts by regulating the TXNIP/NLRP3 signaling pathway

WANG Xin', SHU Chuanliang® (1. Department of Stomatology . Yantai Yeda Hospital . Yantai 264006,
Shandong ,China ;2. Department of Stomatology ,Qingdao Haici Hospital Affiliated to Qingdao University) ™

Objective To investigate the effect of microRNA-17-5p (miR-17-5p) on the inflammatory response of
human periodontal ligament fibroblasts (PDLF) induced by Porphyromonas gingivalis lipopolysaccharide (Pg-LLPS) by
regulating the thioredoxin interacting protein (TXNIP)/NLRP3 signaling pathway. Methods Taking PDLF cells as the
study object, They were randomly divided into Control group (normal culture),Pg-LPS group (cultured with 1 pg/mL
Pg-LPS for 24 hours), NC-mimics group (transfected with NC-mimics on the basis of Pg-LPS induction), miR-17-5p-
mimics group (transfected with miR-17-5p-mimics on the basis of Pg-LPS induction), miR-17-5p-mimics + pcDNA-NC
group (transfected with miR-17-5p-mimics + pcDNA-NC on the basis of Pg-LLPS induction) . and miR-17-5p-mimics +
pcDNA-TXNIP group (transfected with miR-17-5p-mimics + pcDNA-TXNIP on the basis of Pg-LPS induction). qRT-
PCR was used to detect the expression of miR-17-5p, TXNIP, and NLRP3 mRNA of PDLF cells in each group. MTT
assay was used to detect PDLF cell proliferation. Flow cytometry was used to detect apoptosis of PDLF cells. ELISA kit
was used to detect the expression of MMP-1,MMP-9,11.-6 ,and 11.-8 in PDLF cells. WB was used to detect the expression
of TXNIP and NLRP3 proteins in PDLF cells. The dual luciferase reporter gene assay was used to examine the interaction
between miR-17-5p and TXNIP. Results The A,y value and miR-17-5p in the Pg-LLPS group were lower than those in
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the Control group,while the apoptosis rate, TXNIP mRNA and protein, NLRP3 mRNA and protein, MMP-1, MMP-9,IL-
6,and IL.-8 expression were higher than those in the Control group (P<C0.05). The A,y value and miR-17-5p in the miR-
17-5p-mimics group were higher than those in the Pg-LLPS group and NC-mimics group,while the apoptosis rate, TXNIP
mRNA and protein, NLRP3 mRNA and protein, MMP-1, MMP-9,1L-6,and IL-8 expression were lower than those in the
Pg-LLPS group and NC-mimics group (P <C0. 05). Compared with the miR-17-5p-mimics group and the miR-17-5p-
mimics+ pcDNA-NC group, the A,y value in miR-17-5p-mimics+ pcDNA-TXNIP group was lower, the apoptosis rate,
TXNIP mRNA and protein, NLRP3 mRNA and protein, MMP-1, MMP-9,11.-6, and 11.-8 expression were higher (P <C

0.05). MiR-17-5p could target negative regulation of TXNIP (P <C0. 05).

Conclusion MiR-17-5p can inhibit the

TXNIP/NLRP3 signaling pathway and suppress the inflammatory response of PDLF cells induced by Pg-LPS.
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NLRP3  ATTACCCGCCCGAGAAAGG TCGCAGCAAAGATCCACACAG
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NC-mimics 4 0.3740.10  2.32+0.41 1.9340.42
miR-17-5p-mimics 41 0.7440.13%  1,4640.37% 1,2840.35"
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Control 41 Pe-LPS 4l

Annexin V - FITC
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Annexin V - FITC
miR-17-5p-mimics 41

Annexin V - FITC
miR-17-5p-mimics+pcDNA-NC 41

Annexin V - FITC
miR-17-5p-mimics+pcDNA-TXNIP 41

1 RN PDLF 40 /08 =
Fig. 1 The apoptosis of PDLF cells was detected by flow cytometry
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Table 3 Effect of miR-17-5p overexpression on the expression
of MMP-1,MMP-9,1L-6 and IL-8 in PDLF cells

" MMP-1 MMP-9 16 18
Ll ‘ ‘ ‘
(pg/mL) (pg/mL) (pg/mL) (pg/mL)
Control 4] 17.8546.42  48.96£9.05  5.28+1.05 23.96+3.05
PeLPS 4l 98.72£10.29" 158.23415.97"  72.314£8.37"  105.28%11.50°
NC-mimics 41 99.16410.34  159.07+16,08  72.97+8.29 103.174+10.87
miR-17-5pmimies 4 38,5347.42" 62. 1541135 19.58+£1,96"  31.48+8.31™

miR-17-5p-mimics

+pcDNA-NC 4 AL 03

61.36+11.26  20.36£2.34 32.57£8.27

miR-17-5p-mimics

de gpde g yr g gode
+ peDNATINIP 4 80.3429.31% 109.83£14.27% 67.45£7.32

98,24£10, 254

i+ 15 Control 41 HL 8" 55 Pe-LPS 4 HL8¢NC-mimics 4 188, 5 miR-17-5p-mimics 4118 5
miR-17-5p-mimics+ peDNA-NC 4 [ 3, P<0. 05,
5 miR-17-5p i1 %L Xt PDLF 4 i th TXNIP,NLRP3
EAREHZIG
Pg-LPS 4 TXNIP, NLRP3 = H £ & & T
Control 20 (P <C0. 05) ; miR-17-5p-mimics 2 TXNIP,
NLRP3 #H A # i5{% T Pg-LPS 4. NC-mimics £ (P
<0.05); 5 miR-17-5p-mimics 4 . miR-17-5p-mimics

+ pcDNA-NC 2 #f k. » miR-17-5p-mimics + pcDNA-
TXNIP 41 TXNIP, NLRP3 H A £ & JF &5 (P <
0.05), WK 2.3 4,

% 4 &4 PDLF ffch TXNIP NLRP3 Z H R ik % (x+s,n=6)

Table 4 Comparison of TXNIP and NLRP3 protein expression
in PDLF cells of each group

il TXNIP NLRP3
Control 4 0.4240.13 0.1840. 05
Pg-LPS 4 1.25+0. 23° 0.79+0.11°
NC-mimics 41 1.2140.27 0.7340.10
miR-17-5p-mimics 41 0.5340.15°¢  0.2340.07"¢
miR-17-5p-mimics+pecDNA-NC 41 0.55+0.15 0.26%+0.06

miR-17-5p-mimics+pcDNA-TXNIP 41 0.9840.19%  0.6840.09%
H:" 5 Control 41 4. 5 Pg-LPS 41 W45 . NC-mimics 41! 5 miR-
17-5p-mimics 41 H 4%, ¢ 55 miR-17-5p-mimics+ pcDNA-NC 4 W 4%, P<C0. 05,

A B C D E F

Py — D MR e — —

NLRP} = Gl D ' w— G

GAPDH (D D G D SN0 e

A Control4dl B Pg-LPS4 C NCmimics4l D miR-17-
Sp-mimics 1 E  miR-17-5p-mimics + pcDNA-NC 41 F miR-17-
5p-mimics+ pcDNA-TXNIP 41

& 2 WB il PDLF 48 & TXNIP NLRP3 & B #) & iX
Fig. 2 The expression of TXNIP and NLRP3 proteins in PDLF cells
was detected by WB
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Starbase My 78 miR-17-5p il TXNIP FH £ 4>
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mimic-NC 2 fil miR-17-5p mimic Zf i 7¢ )6 & B 15 1
Ar#) A 1.00+0.18,0. 93 +£0. 15, FE¥s Y TXNIP-
WT M40 e s mimic-NC 21 F1 miR-17-5p mimic 21/
FHEMIIE SR 1. 0040, 11.0. 27 £0. 08, miR-
17-5p mimic 4 /9 %¢ 6 2 i 16 PR AR (P <<0. 05)

Binding Site of hsa-miR-17-5p on TXNIP:
Show 10 v entries

TargetRegion 1 Type | Alignment

¢chr1:145992653-145992659[1] 7mer- Target: 5' CACUCUCAGCCAU-AGCACUUUG 3'
m8 [ | B Hnn

3 miR-17-5p 5 TXNIP W& &I 5
Fig.3 The binding site of miR-17-5p and TXNIP
it
OF TR 9 2 f UL 11 G 2 — » R R A Bk 20 %6
~50 %0 BN F L RRAE 2 2 145 8 B AL 2 AT PR R L X
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