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# E: B WITEESHE SR LR 1 (aurine up-regulated gene 1, TUG1) /2 WEE R 4548 H 1 (polypyrimidine
tract binding protein 1, PTBP1) NGRS & 5 BAL S M IR FE 2R R 3 (nucleotide-binding oligomerization domain-like receptor
protein 3, NLRP3) 7> M4 EWGAMRAET RIS M ¢ Culeerative colitis, UC) BIMERINLEI. F3E  FIFH FpE
T4 (dextran sulfate sodiumsalt, DSS) #5545 UC /NRAETY, K /NRBENL A XA AU, £VbRiE (600 mg/kg)
HFEE R . EfIE (255 50, 100 mg/kg) 4, 4L ig 2403 7d, ME/NR B EESIEN, HAR-FL (hematoxylin
eosin, HE) YLt fiE S BT SR 45 A R 45784k, AR I i 37 8 i S8 A6 98  (myeloperoxidase, MPO) {5 1. i
THEZHE (lipopolysaccharide, LPS) + =& lt 1 (adenosine triphosphate, ATP) 55 THP-1 4l {L % UC 1R 4MEAY,
B HL AL 2 Aot R ZH AR 20 L SE V0 HiHE (100 pmol/L O ZH 35 257 AN [R5 2 2H o Ik 5% W B 22 (enzyme linked immunosorbent
assay, ELISA) il & A0 i b (1400 A &-1B Cinterleukin-1B, IL-1B). IL-18 i%; VAN ZE By 2H 4340 i b 2 b
RERIREARE-1 (cystein-asparate protease-1, Caspase-1) RiX; Western blotting fo il 5 i ZH 23R40 i PTBP1. NLRP3.
ToHIRFURIFE S A (apoptosis-associated speck-like protein containing a CARD, ASC). Caspase-1. GSDMD %A C ¥ b B
(gasdermin D-C, GSDMD-C). GSDMD-N # H3Kik; % 3 SLh) 8 & KA M XX M (reverse transcription quantitative
polymerase chain reaction, RT-qPCR) #&illl TUGI. PTBPI. NLRP3 #i%. RNA pull-down fl RNA 45 &5 [ & U0E (RNA
immunoprecipitation, RIP) IilF TUGI 5 PTBPI WM EAEA; R —PSIRIUF TUGI-PTBP1 7E UC H i $5 B 4H o £
THEH. &R RRSMFFAER, SHEMAE, WA EEFK UC DRI IESTEE (disease activity index,
DAD 4 (P<<0.001), HMiZEm4is, WS mRES, K IL-18 IL-18. MPO. Caspase-1 ¥%ix (P<<0.01. 0.001),
BRAR S5 i 2 SURER I P AR TS AR DS F R AR R 1K (P<<0.054 0.01. 0.001), H LR AIEE S HA R BN R . Hot, HEE
B TUGH (31K, 500 PTBP1 5 TUGH (454, #EM#MH] NLRP3 RAEGRIKVEIL, WMH E gt &g =%
FHE A LM UC, W fg5 4% TUGI/PTBPI/NLRP3 41 R4% i E W4 £E T2 ¢

KRR WEH, BUmMES A, EWRANM; f5T0; TUGI/PTBPI/NLRP3 731 k4%
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Mechanism of baicalin modulation of TUG1/PTBP1/NLRP3 molecular network
to inhibit macrophage pyroptosis in treatment of ulcerative colitis
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Abstract: Objective To explore the mechanism of action of baicalin in regulating the taurine up-regulated gene 1 (TUG1)/
polypyrimidine tract binding protein 1 (PTBP1)/nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3)
molecular network to inhibit macrophage pyroptosis for the treatment of ulcerative colitis (UC). Methods UC mouse model

was constructed using dextran sulfate sodium salt (DSS) induction, and the mice were randomly divided into control group,
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model group, mesalazine (600 mg/kg) group, and baicalin low, medium, and high dosage (25, 50, and 100 mg/kg) groups, and
treated with baicalin administered by consecutive gavage for 7 d, and the changes in the daily activities of mice were observed,
and the structural changes in colonic tissues were observed by hematoxylin eosin (HE) staining and transmission electron
microscopy, and biochemical detection was performed on the activity of myeloperoxidase (MPO) in serum. An in vitro model
of UC was constructed by lipopolysaccharide (LPS) + adenosine triphosphate (ATP)-induced THP-1 cell differentiation, and the
mice were randomly divided into control, model, mesalazine (100 pmol/L), and baicalin intervention groups with different
doses.The expression of interleukin-1f (IL-1pB) and IL-18 in serum and cells was detected by enzyme-linked immunosorbent
assay (ELISA), the expression of cystein-asparate protease-1 (Caspase-1) in colon tissues and cells was detected by flow
cytometry; the expression of PTBP1, NLRP3, apoptosis-associated speck-like protein containing a CARD (ASC), Caspase-1,
gasdermin D-C (GSDMD-C), GSDMD-N protein in colon tissues and cells was detected byWestern blotting; reverse
transcription quantitative polymerase chain reaction (RT-qPCR) was used to detect TUGI, PTBP1, NLRP3 expression. RNA
pull-down and RNA immunoprecipitation (RIP) were used to verify the interaction between TUGI and PTBPI; rescue
experiments were used to further validate the effect of TUG1-PTBP1 in UC to regulate macrophage pyroptosis. Results In
vitro and in vivo studies showed that baicalin significantly reduced disease activity index (DAI) (P < 0.001), inhibited colonic
shortening, attenuated colonic pathological injury, decreased the expression of IL-1f, IL-18, MPO and Caspase-1 (P < 0.01,
0.001), and decreased the expression of pyroptosis-related indexes in colonic tissues and cells in UC mice compared with the
model group (P < 0.05, 0.01, 0.001), and the effect of baicalin was most obvious at high doses. In addition, baicalin inhibited
macrophage pyroptosis by decreasing the expression of TUG1 and affecting the binding of PTBP1 to TUGI, which in turn
inhibited the activation of NLRP3 inflammasome. Conclusion Baicalin can effectively alleviate UC, which may be related to
the inhibition of macrophage pyroptosis by regulating the TUG1/PTBP1/NLRP3 molecular network.
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JE RGN SORE RFIE I B B S i, OB A 2L
IR IRZRE, WRRERGRM AR &
TE PRI ReERG S 2 A R0, UC I ERHIE 2 4
PR BRI S R R A, XY, AT, UC
(IRTT BT R I KRR TR AN Gy 41l
IR, SRR L2 A A R RN, FEH
BIT TR E R, B, SRR SRS Al
SRR RN T EGE BRI UC BCHE,

P R — P TR R BGTTR IR B AR AL &
Y, Fed 5 I EEEPERO T R R
AN G TR, B I AR AE SORE TR
JRIETT I TS R 2 52 RS, BFFUR B, ARG
B/ R A 20 M P A% B R A5 6 SR SR A A5 A el
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UC HERNLEIZ —. X —RBUNE— DR 3%
HAE UC J8I7 R 4 F LB AL TR A - 4tk
R I R NI N 1 | T Wou < gV [
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(20+2) g, 8 A, W HEBIAL VL EFED R IR
A, WAESRS SYXK (58) 2021-0119. sh#+
FEiE (250105 C. MXTERE (55£5) %. HA
DAY T2 NI B N NS NI L B B A ie 7 S |
[ NN ey (R VS R (e S A (A
[TACUC (i) -BNT-2023-004) ].

A THP-1 4ia ik (Hit*5 23021104) 4 L5
AR E AR AR A
1.2 @5

BT (S 150197, s 4L 98.92 %) 3%
WhiE (5 152027, JiE54L 99.82 %) MR
EHENEL (dextran sulfate sodium salt, DSS, #t%5
16282, s % 99.20%). ks (phorbol 12-
myristate 13-acetate, PMA, #it'5 18739, Jim /%L
99.80%) HEZH# (lipopolysaccharide, LPS, fit'5
11056, i34 99.20 %); — MLl (adenosine
triphosphate, ATP, #it5 22176, i &2r%7 99.00%)
B H % BE MCE 2 ; #id A
(myeloperoxidase, MPO) {7l & (#t5 A044-1-1)
T H R A TR T s AR &
(it KIHC-5) 1 H i = A HE ARG BR 2 w5
PR R A& Z R 25 1 -1 (cystein-asparate protease-
1, Caspase-1) Wifl& (Hft'5 9161) M H %
immunochemistry /A #); RNA pull down {77 & (#t
5 20164) W HZEE Thermo A7]; RNA 454EH
% 1€ (RNA binding protein immunoprecipitation,
RIP) i#)& (b5 RIP-12RXN) W H & [H Sigma
AT IL-1B. IL-18 ELISA X7 &M [ o
Elabscience A #]; NLRP3 Fiifk (45 19771-1-AP).
T T AR FURIAE 2R (apoptosis-associated speck-
like protein containing a CARD, ASC) Hifk (it
10500-1-AP) « H i - 3- 1 1% /I 2B ( glyceraldehyde-
3-phosphate dehydrogenase, GAPDH) #iifk (it

60004-1-Ig) ¥4 H 3 E proteintech 7 &]; pro-
Caspase-1 P& (HL5 ab179515). GSDMD & [ C ¥y
Bt (gasdermin D-C, GSDMD-C) Jifk (L5
ab255603). GSDMD-N #jiffk (#t5 ab215203) ¥t
HJE[E abcam AF]; Caspase-1 flIfl7] (Ac-YVAD-
cmk, ft5 16990, i 741 98.94 %) i [ 3£ E MCE
\H]; cleaved-Caspase-1 $itfgk (#t°5 AF4022) JWH
FEE Affinity AF]; HRP fmidiIEPiR it (iS5
111-035-003). HRP #FricfI=EHLR 51 (5 115-
035-003) ¥ 9 25 [# Jackson A7) ; RIPA Zi# (it
5 220013) WH FiE S RAEVEARGRAF;
Trizol $2HURFA & (L5 230004002) T H L5 ZE 3K
FRHARAH

1.3 Y&

HT7800/HT7700 ZYi%E 4 T B ds (H A
Hitachi A#]); IX71 MEfMEE (HA Olympus A
F]D; 5702R BUMILHE B0l (#E[E Eppendorf A F] s
HSC-2015L B4 A R B Dbl CT 08 Z AR
AR A PR AT ); CytoFLEX S #4234 4 3 240 i AX
(&£ [H Beckman Coulter A 7)); Cellometer mini 2 EFR
% (Z£[H Thermo Fisher A F]); ChemiDoc™XRS
I i% 248 (3£ Bio-rad /A 7)); JY92-TIN A s
WA CT o Z AR HE RO AR AR D;
QuantStudio 12K 2 52 5 ¥ & £ PCR X (3 [H ABI
AF]D; TY300 BT HEIKAC TY02S AU AR 73 b A
BB SR THK &SRR AT,

2 Ik
2.1 B, BIRE%7

40 FUNBIERPEMESE 7d )5, BEHLO Xt IR 4L
(8 W) AR (32 H), #ERL/NRIES: ig 7 d
3% DSS R LA S UC #578, SR ig ZAF
AR K. B 7d JE, A2 AN, iv3%
REEEZAN (100 pL) 22 5RAESE, RIS 21
¥ (disease activity index, DAI) FUjp FELL L Z4 147
i€ UC BERLRE 75 i hlo), AT ja, A1)
UBEHL - AR . SEVDRIEE (600 mg/kg) ZH AN
HHL. . EAE (25, 500 100 mg/kg) ZH20,
B 6 Ko A2/ R ig MRLZGY), X REZH AN Y
H g SERFUZEWIK, 1IRMd, EE:T7d.

22 HEARREMLIE

g7y 7d Ja, AR v 3% E HZ )
(100 pL) 22 5KAt. e/, FWHHE, 8% -
T, S/NBRIEEIE L ITIEES, R E sk
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HY ML, 3 500 r/min 250> 15 min J& , BUALTE, T-80 C
A7 WEEFEARRS, WIRMEL IS, 2
MAEMEE, FE%, WER G2 B A
KB IS iR B A2 2 em IS5 Im4HER, FAE
MK ABEDE, —m A=, —BH4%Z%E
FRIE[E e HAK, B A, B—BRHE R ®
el e AT [ e, £ S S5E S BRI . AR
GIU I R T, FRPGE UK AR B E K IS, AEI
FomL %A EE, BET-80 Cukf, #%H-
2.3 DAIES

Wi g A e 2 RN AR TR TR R
R PR B AR B L R 4 AT VP43 .

PRI T 2 b =1— 22 PR /46 1 KA

DAI= {45 £ F B 43 b KAE PR -+ (6 78 i
2.4 HE 3t

BANREE R R 4%2 FRBERT, BKE
AT, S, B ZBNRH. SRR
. b RIS Pt ZBREBUK. B, H
DGR IS N R A5 2 HE Jedn i,
25 BHHBEUE

F 2.5%)% s [ e A4, A TR HI 1%
IR % IR [ E 2 ho FAH DGR KRR, 75
37 Cidktk, SRIGTE 60 CHLPE 48 ho W ER ATAY]
F % 60~80 nm [ . Y. s, 755
S HLBE T SR E B AT
2.6 FIEELEN

BAaw s R EEE, S 5%
BSA =R ] 30 min, F4/80 —Hi4 Cil#, AR5
KA DAKO EnVision A7 G I 25 i 4 23
F4/80 & . RS N RERB T,
2.7 107 MPO SEMEN

3B/ BRI, ARYE MPO 177 & i I 15
BHATHAE, WEREARICRE (D H, K0 MPO 5 /7.
2.8 ELISA il

4 CUKFEFRURAEA, $2 18 ELISA R & it 5
HATEAE, RIS A b IL-18. TL-18 /K.
2.9 Western blotting #£5 A 4H 47 PTBP1.
NLRP3. ASC. cleaved-Caspase-1. GSDMD-C.
GSDMD-N. pro-Caspase-1 EHKIX

s I 2380 WFES, {6 RIPA S
fil/NEREE A 2R, $EHUER . FH BCA YAl & Ik
o B VAR T br R R R BN - 5 T s T g gt P el
¥, ¥ % PVDF JE, 5%4-1fiE A& A (bovine

albumin, BSA) =& 2h, A —i, 4 C
I E LR, REAIMAZPUEIRSE 1h, R
BRZBR I RGRE, @i Image-J B HTE A
FEXTRIA &
2.10 RT-qPCR #MZ5RA2E4R TUGI. NLRP3.
PTBPI mRNA FRik7kF

HY 100 mg /N 544, i\ 1mL Trizol i
7, FSIRASERHK, 2T RNase [ 1.5mL
EP &, 2% 10 min. $%& Trizol 377 Ui B 533k
1T R8P, BAE I E T 73 M 5 AR DTTE S 75%
CEEEVS, &3R8 RNA JUiE. %18 Trizol i
A AT J5 4k, R AR &6 B cDNA 5
F PCR {¢¥" 14 ¢cDNA, L\ GAPDH NWNZ, iIH
TUGI. NLRP3. PTBPI mRNA #HX}#&ik, 5%+
TN 1.

x1 3¥F5)
Table 1 Primer sequences
751 44 s 1751 (57-3)
TUG1 F: GTCTGGTAGGGCGAAGGAG
R: GTCTGGTAGGGCGAAGGAG
PTBP1 F: TCTAAGTTTGGCACCGTCCT
R:TGAGACTGGTGAGCTTGGAG
NLRP3 F: CCATCAATGCTGCTTCGACA
R: CCATCAATGCTGCTTCGACA
GAPDH F: TGTTTCCTCGTCCCGTAGA

R: GATGGCAACAATCTCCACTTTG

2.11 {APEIRBIRENL

SIS BT B A B 88 A T S A K . @
100 nmol/L PMA 43 3 h, %S THP-1 40l N E
W40 (THP-1-Ms) 221, PL THP-1-Ms N7 4,
DL 1 pg/mLLPS 403 3h, 5umol/LATP 4b# 1h, #
37 UC MR AMEARLR3), 5@t ELISA A3 IL-1B. IL-18
KP4, FH5 Caspase-1 #IHfil5f] (80 pmol/L) 4H
PR, AR 2 A as A o
2.12  RILHREARAE N

Fi M8 Caspase-1 FE T2 & Uk B D TR PAT 4
£, WeHEZHMI, 1 mL PBS ¥elg4ifL 2 %k, 4 C.
B0 Smin, FEFFRIEDL 30 0 1 ELI R FLICA fi%
£ (FLICA #5414+ 50 uL DMSO+200 uL PBS),
PR JS 1) FLICA A4, @, =i\ KM
60 min, YERAML, IO SuLPI, B JEE TUK L,
A58 A A AR I S 2 e HF Caspase-1 7K
2.13 CCK-8 M 2mAasE 4

W2 THP-1 ZHAEE5739, N 200 pL PBS ¥t
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Y3k, BJEIIA 200 pL RS AL 1~3 min, £
1BV ACSE IRFT 73 B, ZH A= 1000 r/min 550>
5 min. HEAM, SHEIHTIEL B 1IX104 Y
FLGH %5 B HE AT 96 FLAR, FEFL 100 pL 40 A &
Wo WZHH CREYIMD, Kt ot R4 .
ANFERE ST (102 20 50 pmol/L) ZLF1ZEYD
frlE (100 pmol/L) 4, 43 7lkb¥E THP-1-Ms 4HjE
48 h, 4T CCK-8 frill, BEFRCNIE 450 nm 4t 4
B, THEAIME .

IMLIE ST = (A wss—A )/ (A yu—A 1)
2.14 RT-qPCR #&MN4HpE TUGI. NLRP3. PTBPI
mRNA FRikIKF

WSCAERE FR 40, FH PBS J5vE, ZiBpik RT3t
FEALIMA 1 mL Trizol W57, (EFHRERARREWATIR
5], HIRGHAR S A2 . T AL 2 T8 RNA
BE5 44 1.5 mL EP Brh, #FE FIRAYE 10 min.
REAER “2.107 DU, 51750 2.

&2 319F%
Table 2 Primer sequences
Fr 5 44 % FF31 (5°-3°)

NLRP3 F: TTCGGAGATTGTGGTTGGG

R: AGGGCGTTGTCACTCAGGT
PTBP1 F: GGGCAGAACATCTACAACG

R: GCATACGGAGAGGCTGAGAT
TUG1 F: GTCTGGTAGGGCGAAGGAAC

R: CCGAGTTCTGCGTACGAGAA
GAPDH F: TCAAGAAGGTGGTGAAGCAGG

R: TCAAAGGTGGAGGAGTGGGT

2.15 Western blotting #& 0| 48 f2 # PTBP1 .
NLRP3. ASC. cleaved-Caspase-1. GSDMD-C.
GSDMD-N. pro-Caspase-1 EEFRIA

WEEREFR 4N, I PBS &, i RIPA 2§
MR AE, TRIGEH . HARRIER “2.97 T J7i%.
2.16 IFRAFRAAVIE

pcDNA3.1-PTBP1. pcDNA3.1-TUG1 ki fhiT.
SRR VMBI BR AR SR, L RT-qPCR M
Western blotting il #H G K& Al 21k LESHIE Fo it 5%
2.17 RNA Fift

TUGI siRNA 75 M & B3R A R & e £FXT
TUGI A1 3 X siRNA T4, it RT-qPCR
PR TUGT (3878, DA THRRCR  1EHY
B sIRNA H T /58520, siRNA FPAI A& 3.

#3 siRNA 57l
Table 3 siRNA sequences

LB 51 (5°-3°)
NC siRNA F: UUCUCCGAACGUGUCACGUTT
R: ACGUGACACGUUCGGAGAATT
TUG1-414 F: GUUGGUUGUGGGAUUUCUATT
R: UAGAAAUCCCACAACCAACTT
TUG1-207 F: GUUUGCGAUUCGACGAGGATT
R: UCCUCGUCGAAUCGCAAACTT
TUG1-49 F: CGUGCGGUCGAUCGAGCGATT

R: UCGCUCGAUCGACCGCACGTT

2.18 RNA pull-down 3248

}; 9% THP-1-Ms 40 FF4% M LPS (1 pg/mL)
ATP (5 pmol/L) 4bFH 24 h, B 544 PTBP1 i ki,
TR 95 24 ho S AE I PBS 15 WR4H A, N2,
£ 4 CFRM 1~2h FEL, WELEHET
—-80 C. #ERWIER, SHRENES, f£4 CTREL
B o VelkHiEk)S, A Binding Buffer. RNase #7I]
FUFIAHPRZLARY, HEAE 4 C TR E LR . Peiskhl
¥k, FMA Loading buffer, 100 ‘CHI#% 10 min. %
O 5 4 BiEE N RNA pull-down 7=47, A H
Western blotting il PTBP1 £ %1k
2.19 RNA RBEIE

IR EPUA S | A A/G Bk, 8 LY
REER AW WK RNA-BEARE &Y, B
GEBRARLG G IR Yl RNA 347 RT-qPCR
¥l IncRNA TUGI 7KF-.
220 FHESH

KF SPSS 25.0 BTGt /0. IFE TR
PAX +s37x. PZEIE] LA SRR AS ¢ R o
T2 AR, #e T 2551, KM BRHET %
38T, AR LSD A T Z Hm LR, B EASY,
MR A AESERRFIAG I . T E RS 52 AL %
T Z FEAR LR AL « FIF GraphPad Prism 6.0
A2
3 #R
3.1 EhsIE
3.1 FESENT UC /N DATYFA 52 S5 e
B, oo HRZH /N BRUROBE R, #ER IR, JolEvE A
i, REERPEFE, KHIFEEL; Mg
M/ BB S A FIRR BB IR iz
NG N NN (SN A IR I Z S U2 L 7/ s (T =
FE SR AR LV R RN BRI B IRRER IS
AR S, Ha w2 E mfEA s R hig
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H/NRREIR B R N . N3 4 P, Rk
iR g, SxFH g, AN Y DAL P53 i
EFtE (P<0.001); HHRA L, HEH&TIE

F4 EEZEX UC /IR DALIFSWFNG (X+s,n=6)
Table 4 Effects of baicalin on DAI score in UC mice (X £ s, n=6)

WLV R AN R DAL R4 B ZE R (P<
0.001), HAPLEFIEEEH 53R HIEIIRIT
HENEE (P<0.05. 0.01).

ZH ) 57l &:/(mg kg ™) “5%51d RYT d
pagiict — 0.228+0.472 0.167+0.408
T — 10.604+1.073™" 10.00040.894™*
A 25 8.402 4 1.094%# 6.5000.837##

50 8.807 £1.303## 5.8330.753##
100 7.408 4 1.140%# 3.500+1.643##4
FVFi 600 7.603 £ 1.342## 2.667£1.211%#AA

XA R P<0.001; SHBHLLE: #P<0.001; SHEH 25 mgkg | ALILE: AP<0.05 A4P<0.01.
*#xP < (0.001 vs control group; ###P < 0.001 vs model group; 4P <0.05 44P<0.01 vs 25 mg-kg™' baicalin group.

3.1.2 AR UC NREMALRBEAL N H5.
N 1 flros, KRN GRS i L AR Al R 7 ol L W 2 Fros, ok BEEH /N BR S i R B R R T

bR S, FBR. R TR KEA R
KIS TR0, RREAA . B HEPEESE, R bR
WML/, TR ARS8 2] BTN R A
AR B, IRFERZEOE 2 . B4R
AR s R AL SRETEAILERL, BEHR.
AR EE R E M, RS H AR L
BAME RGN, RAEAN MR S SO

SBETE, HFVEF, LRAMERRE, A
BRI 58 . AT ZH /DN R A5 B R R A R B e
W, B EIRDE AL, ARG BT, e
BN AT AR ARG, SO B AR, diRRas
BRI B, A R AR, R K,
W, B SR . SR, PR R4S
Pt B b S AR MRS B A Il 0 i b 5 4 i T

WEAT 25mgrkg! W S0mgkg! HEE 100mgkg! IR

B 1 #®wEZEN UC /MREMALFBET LTI

Fig. 1 Effects of baicalin on histopathological changes in colon tissue of UC mice

X Lt

55 25 mgkg! HEEF S0mgkg?! WA 100mgkg?!  FbhIE
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Fig. 2 Effect of baicalin on colon tissue structure in UC mice
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Fig. 3 Effects of baicalin on MPO. IL-1f. IL-18 expression in serum of UC mice (X £ s, n =6)
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Fig. 4 Effect of baicalin on F4/80 expression (A) in colon and Caspase-1 activity (B) in macrophages of UC mice (X £ s, n = 6)
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Fig. 5 Effects of baicalin on expression of pyroptosis-related proteins and 7UGI mRNA in colon of UC mice (X + s, n=3)
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Fig. 6 Effects of baicalin on IL-1p, IL-18 expression and caspase-1 activity in macrophages (X £ s,n=3)
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Fig. 10 Effects of low TUG 1 expression on PTBP1/NLRP3 signaling pathway and cell pyroptosis (X £ s, n=3)

BRI H K TUGT LSRR IE TUGT 4
Mk, @id RT-qPCR Al si-TUGT F1 1 X HE
(NCsiRNA) FIFHRACR, 455 0o, TEMRILHT siRNA
W si-TUG -1 BT CR s w,  PRIa T Ja ask
3. Wikl 10-B fiiz, ELISA fi4h R, 5%
LR, BRI IL-18. IL-18 RiL/K T BETHE
(P<<0.001); SR LA, PHEHH, HESH+
NC si-RNA 47 IL-1B Fik K W FFIK (P<0.054
0.01), &4, BT +NCsi-RNA 41, &+
si-TUGT ZHH 1L-18 Kk K FEFE ML (P<0.01.

0.001); HHEFHIE, HEH +si-TUGL HENE
M IL-18+ IL-18 RIAKFFhm, HIARF SR
TR W 10-C s, SXTIRZH LR, B
Wi PTBP1 Fl NLRP3 mRNA Fix/KVEE 5 (P<
0.001), TUGI RIEKFEERFK (P<0.001); 5
R LA, EEHH. S +NCsi-RNA A
NLRP3 mRNA FTik/KFEE L (P<0.001),
HHH . B +NC si-RNA 4H. #H5H +5i-TUG1
“Hrf PTBP1 mRNA Fik/KFEEFIL (P<0.01.

0.001), F X F 4 . 3% F +NC si-RNA 4+ NLRP3



» 1678 »

FED 2025638 $56% B5H  Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 5

mRNA FiEKPBEFK (P<0.001); HSEEH
H A, AT +si-TUGL 4 BG4l il i PTBP1 FlI
NLRP3 mRNA ik /K835 (P<0.01). Wik
10-D flizn, SxfREAH e, A8 20 05 4n g
PTBP1. NLRP3. ASC, cleaved-Caspase-1. GSDMD-
C. GSDMD-N & FHRIAKFREHE (P<0.001),
pro-Caspase-1 H H R IEKFEZFFEMK (P<
0.001); EMMALLE, mEFHH, HEH+HNC
HEMEM+H PTBP1. NLRP3. ASC. cleaved-
Caspase-1. GSDMD-C. GSDMD-N & 1 %% /K F
i BEK (P<<0.001), pro-Caspase-1 & [ R IAK
PRFETE (P<0.001), #EH +si-TUGL 4E
I 2 i -f NLRP3. GSDMD-C. GSDMD-N % %
KK B FEL (P<<0.05. P<0.001); H5#{Z%if
H LB, B +si-TUGI 4 B4 i PTBP1 .
NLRP3. ASC. cleaved-Caspase-1. GSDMD-C,
GSDMD-N & HEIE /K& ET & (P<0.01.

0.001), pro-Caspase-1 £ R E /KPR ZE FEIL (P<
0.01).

3.2.6 i1Fik TUGI/PTBPI % TUGI/PTBP1/NLRP3
B E AR T R 11-A FTR,
43 T TUGL. PTBPI it 3Rk ki, FIAH RT-
qPCR ¥l TUG1. PTBPI1 (i £iEHHE, 4585
N, 5 ONC FEALE, pcDNA3.1-TUG1 41
TUGI1. PTBP1 REHEFm (P<0.001), FKH
TUG1. PTBP1 ERIA TR I . Wl 11-B Bt
Ry 5 0eNC AHHH, 0e-TUGI 4 EMELAIH IL-
1B+ IL-18 FKiE/KF R E FFL (P<<0.05. 0.01), £
I RIE TUGT w4 EREANIEAETS; 5 oe-NC 4L
B, 0e-PTBP1 ZHEWRAMMH IL-1B. IL-18 FKik/KF-
BETHE (P<0.05. 0.01), FIHLFRIZE PTBP1 Al i
FEEWEMMAET; 5 0e-TUGI 4%, 0e-TUGLH+
oe-PTBP1 4 EME4HA T IL-18 IL-18 Fik/KT- 5.3
FHE (P<0.05); 5 0e-PTBP1 ZHEH#E, 0e-TUG1+

A S, ,.\B dkk —~
18 K10 22200 Hi TJ 400
B 3
® 16 g 8 E 150 g 300
= - =11}
3.’13 14 z6 Z 100 £ 200
5 2 0 ) = 100
§ : 3 é 2 = =
NC %% pcNDA3.1-TUGI-1 NC %% pcNDA3.1-PTBPI FHHE  0e-NC 0e-TUGI 0e-PTBP1 0e-TUG1+ Xt 0e-NC 0e-TUG1 0e-PTBP1 0e-TUG1+
0e-PTBP1 0e-PTBP1
C PTBPI| |6.0%x10*
NLRP3 | =—— [1.1X10°
ASC| — 24X 10*
Pro-Caspase-1 | e s s——— | L 5 < 0
cleaved-Caspase-1| == | 1.0Xx10*
GSDMD-C]| |2.2X10*
GSDMD-N| 31104
GAPDH| 13.6X10*
X 0eNC 0eTUGI 0e-PTBPI 0e-TUGI+0e-PTBPI
4 &z22PTBP1 &3ASC e cleaved-Caspase-1 ji#\ H#
X SNLRP3 S pro-Caspase-1%8 GSDMD-C & GSDMD-N A 2 R pan
H_é 3 ®kk A
=2
=
Qg
R
0

0e-TUG1+o0e-PTBP1

oe-NC 0e-TUG1 oe-PTBP1

A-ILEIE TUGL/PTBPI 4RI S, 5 0e-NC 4LELH:: ™ P<<0.001; B-iZ %k TUGI/PTBPI it BG40 IL-1B. IL-18 FRiARIFm, C-iF
%1% TUG1/PTBP1 %I TUG1/PTBP1/NLRP3 15 SHll R B TR FAKCT IR SXIRALLE: "P<0.05 “P<0.01 "P<0.001; 5 oe-NC 4tk
B: *P<0.05 "P<0.01 *P<0.001: 5 oe-TUGI AHH: “P<0.05 ““P<0.01 ““*“P<0.0001; 5 0e-PTBPI 4ltLAL: “P<0.05 **P<
0.01 ***p<0.001.

A-establishment of cell lines with overexpression of TUG1/PTBP1, **P < 0.001 vs oe-NC group; B-effect of TUG1/PTBP1 overexpression on IL-1B, IL-
18 expression in macrophages; C-effect of TUG1/PTBP1 overexpression on TUG1/PTBP1/NLRP3 signaling axis and pyroptosis protein levels; *P < 0.05
"P<0.01 *P<0.001 vs control group; P <0.05 *P<0.01 P <0.001 vs 0e-NC group; 24P <0.05 24P <(0.01 22AP <(.001 vs 0e-TUG1
group; AP <0.05 44P<(0.01 444pP<(.0001 vs 0e-PTBPI group.

11 j@3%3X TUG1/PTBP1 Xt TUGI/PTBP1/NLRP3 {55 @ MEEMAAET HIFM (X+s,n=3)
Fig. 11 Effects of overexpression of TUG1/PTBP1 on TUG1/PTBP1/NLRP3 signaling pathway and pyroptosis in
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