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ETF iTRAQ HARFE AT RIX Prpn2 it SiO2 A S H/I 5 v B 40 Jfa 45 R BL
IR
BOBE12, AR 12, RN, mAEAE 2, EEET 2, 4R dt124 kB2
CHEAEEE TR % VAL AR 2B, 3 PR 2ERE . 4R, REIL 0632105 27 dbA 28 B 4 4E b
H A, il 063210)
WE BH WA REIEZHRE AR EIRERET 2 (Ppn2) XF SiOx A5 1/ Ui E v
A (MH-S) RAERMIRIEIER . 75k WL Rk Popn2 BREAR, 457 SIS,
SIRTEITIRA (NC) | RIE Pipn2 4 (P) . ZTHEXME+SI0, FFUL (NS) . EKiE
Ptpn2+Si0: 321 (PS) 5 X 4 AN AT R AR ICHD A4 Xt & & (GTRAQ) HiARE &
WO BB R (LC-MS/MS) HARS T, Tk zmiE r, BT8R EREE A% (GO
A G SR R R 2 F R 4245 (KEGG) 43T K F S 5 Qe (ks IR A SE I8 7 (TNF)
-o TALE i H D(GSDMD) AL A KK -7 (TGF)-B1 (1) 3%1% ; Western blot £ill] PTPN2,
Toll #5324k (TLR4) . TNF-a. ZHREE & FREWIHFEZAE S (NLRP3) # TGF-B1 15
FHBARIE ARIEAKT . B4R ITRAQ 48R ER, 4 HLA 144 MEFEA: GO 4%
R, ZRERALEED Y B R kB AR T kB (NFkB) 5565, K
7 (11 A ML RS A% R SRS BR (1 (STAT) X A2 4A(5 Sl R K54, KEGG 45 %
N R R A B E A Toll FEZIA(S 5l . NF-«xB {5 5B, NOD FF2 4R (5 5 imi.
TGF-p 15 5@ TNF {5 5. AEnotj s RER, 5 NC HEE, NS Agifud
TNF-0. GSDMD #il TGF-B1 [JRIAEZ; 15 NS ALk, PSHAMEEA+S LiREARIE
/D . Western blot 455 B/R, 5 NC 415, NS 414185 [+ PTPN2. p-NF-kB. MyDS88.
TLR4. NLRP3. GSDMD. Caspase-1. IL-1B. TGF-pR1. TGF-BR2. p-Smad2/3 & HF*IA/K
R B (P<0.05) 5 T4 NS 4lthi, PS A4 AH FREAREKTEE NI
(P<0.05) . 458 TR IE Prpn2 REWEINH] SiOx A5 MH-S 4l i 5 43 SN %5 DA )
TLR4-TNF-a {55+ NLRP3 {55 fil TGF-B1 55 MEHKIE.
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Investigation of the regulatory effect of overexpressed Pspn2 on SiO:-mediated
mouse alveolar macrophages based on iTRAQ technology
Wei Yi'2, Li Yagian'->?, Li Xinjie!, Feng Mengfei'-2, Jin Fuyu'?, Xu Hong!?#, Zhu Ying'-2
(*School of Public Health, 3School of Traditional Chinese Medicine, *Health Science Center,
North China University of Science and Technology, Tangshan 063210; 2Hebei Key Laboratory of
Organ Fibrosis, Tangshan 063210)
Abstract Objective To investigate the regulatory effect of overexpressed protein tyrosine
phosphatase non-receptor type 2 (Ptpn2) on the inflammatory response of mouse alveolar
macrophages (MH-S) induced by SiO.. Methods Cells with overexpressed Ptpn2 were constructed
and induced by SiO.. The experimental groups were divided into four groups: the negative control
group with an empty vector (NC), the overexpressed Ptpn2 group (P), the negative control group
with an empty vector + SiO2 induction (NS), and the overexpressed Ptpn2 + SiO- induction group
(PS). lsobaric tags for relative and absolute quantification (iTRAQ) combined with liquid
chromatography-tandem mass spectrometry (LC-MS/MS) were used to screen differential proteins,
followed by Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
database analyses. Immunofluorescence staining was used to detect the expressions of Tumor
necrosis factor (TNF) a, Gasdermin D (GSDMD), and Transforming growth factor (TGF)-B1.
Western blot was used to detect the protein expression levels of PTPN2, Toll-like receptor 4 (TLR4),
tumor necrosis factor-o. (TNF-a), nucleotide-binding oligomerization domain-like receptor protein
3 (NLRP3), and proteins related to the TGF-B1 signaling pathway in the cells of each group. Results
iTRAQ results identified 144 differential proteins among the four groups. GO analysis showed that
in biological processes (BP), these differential proteins were mainly enriched in IkB kinase/nuclear
factor-kB (NF-«xB) signaling, cell activation and signal transduction involved in immune responses,
and regulation of receptor signaling pathways by signal transducer and activator of transcription
(STAT), etc. KEGG analysis revealed that the differential proteins were mainly enriched in Toll-
like receptor signaling pathway, NF-kB signaling pathway, NOD-like receptor signaling pathway,
TGF-p signaling pathway, and TNF signaling pathway. The results of immunofluorescence staining

showed that compared with the NC group, the expressions of TNF o, GSDMD, and TGF-B1 in the



cells of the NS group increased; Compared to the NS group, the expression of the aforementioned
proteins in the PS group decreased in cellular proteins. The results of Western blot showed that
compared with the NC group, the protein expression levels of PTPN2, p-NF-xB. MyD88. TLR4.
NLRP3. GSDMD. Caspase-1. IL-1B. TGF-BR1. TGF-BR2. p-Smad2/3 inthe NS group were
significantly upregulated (P < 0.05); Compared with the NS group, the expression levels of the
aforementioned proteins in the PS group were significantly downregulated (P < 0.05). Conclusion
Overexpression of Ptpn2 can inhibit the protein expressions of TLR4-TNF-a signaling, NLRP3
signaling, and TGF-B1 signaling closely related to inflammatory response in SiO2-mediated MH-S
macrophages.

Key words protein tyrosine phosphatase non-receptor type 2; macrophage; inflammation;
gasdermin D; tumor necrosis factor-a
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B4 Il A2 E A AR N K B 125 Si0n 2R 51 S ) — P RNL R 2R it . 2023 4 4z [ R
P2 95 1E S SO B 9 R 76.05% 021, [ 20 2 B4 M 27 44 A 2 F A o (1
G, R R A A R 05 VU R AR RN 1 Si0, UKL, 2 S5 B il 50 1E S e 1)
BB 51 JRAE S SL I 35— 2B JEZ AT I S IR BRI 2 (protein tyrosine phosphatase
non-receptor type 2, PTPN2) il i BRI 2 IR 15 5 4% F LU 2 Mt 42, H iz n0i
TR RAENL ol SR YT RETe B FOR R RAEVEB I R PTPN2 57 3R
ik, HidRIE Pipn2 JGREM IR K BRANE JOE . TREFVERR Prpn2 (/1N BRI HE PR 980 13
Bl EINEIET:, $Eox PTPN2 W] e A FURAEHIB. fERAEVESORIE LR 5T, PTPN2 il
At A1) M 20 v S R 7 RO RS TSR AR ORI B, AT AR S SRE PR3 R0V R YR 7 ),

PR AT AT 7R B PTPN2 mld S M@k STAT3 i b 7 E) it 4% 4t (epithelial-
mesenchymal transition, EMT) I3 K A7 Ilict4ifb. SR1f, PTPN2 & 75 i ik i 17 B vk 4 e
RIERIEDA A I ATE 28 o BRI, AR FE i A Ah s g0 2 1 23k Popn2 1T SiO;
AT IR 6, R A i 2 RE S 2 ¥ 1 PR, DAY il 27 A P 1 TR 7 4 Bk S B A 4



1 FRr
L1 EEMBL S

/I BRI AT MH-S T8 B A B R BEAT I s RPMI-1640 35573 Si02 £ (0.5~10
um, 20 99%) (E[H Sigma AF], $7%5: R5886. S5631) ; JfiZFIfiE (LA{A%] Biological
Industries A #, $2%5: 04-001-1ACS) ; B-FiE LEE. NOD FEZARSFK K& pyrin 45 HH8 R (1
3 (NOD-like receptor family pyrin domain containing 3, NLRP3) $itfk. =S RPuA. 1LFE
Prabik ChERIAR AR, 8%5: RS1015. RA1075. S1001-100. S1002-100) ; Ppn2 12
PR E (P EEAERBEARA RGO ; BERER (KE Cayman A F,
13884) ; B-actin itk (FEEZEERT AR, Fi5: AC038) ; PTPN2 hifk. SILEHEH
D (gasdermin D, GSDMD) #ifAk (32 [E Affinity Biosciences A, $¢%5: DF6629. AF4012) ;
IR A% A ¥ «B (phosphorylated nuclear factor kappa-B, p-NF-kB) HiA . #% K B (nuclear
factorkappa B, NF-xB) $iifk. Toll #5214 4 (toll-like receptor4, TLR4) Hiihk. HibAK
[A-F-B1 (transforming growth factor-p1, TGF-B1) Pk FAAE KA F-B 5244 1 (transforming
growth factor-B receptor 1, TGF-BR1) $Hifk. HAL/EK B 524k 2 (transforming growth
factor-B receptor 2, TGF-BR2) Hifk (H[EH Arigo A7, $%: ARGS51518. ARG51013.
ARG204679. ARG56429. ARG57752. ARG59501) ; H&FE5r 1L AT 88 (myeloid differentiation
primary response 88, MyD88) Fifk. MMIEIAIEH F-a (Tumor Necrosis Factor-o, TNF-0.)
Pufk (&M Gene Tex AH), $%5: GTX112987. GTX110520) ; PPt K& 2R & A
1 (cysteine-aspartic acid protease 1, Caspase-1) Piff. HAMMI/NFK-1B Cinterleukin-1p, IL-
1B) Fitk (£ Santa cruz A, $%5: sc-56036. sc-515598) ; fEbBEEiZkE A H
5% 2/3 (phosphorylated mothers against decapentaplegic homolog 2/3, p-Smad2/3) HifA&.
Smad2/3 HifA (3% BD Biosciences A, $5: 552598, 610842) ; ECL UG &

Crp [ = B B A ) R AT BR A 7], 525 25AF04)

CO, HiF#4A . BFAL (3£[E Thermo A 7)) ; SDS-PAGE HIVKAURIFEE{X (3% Bio-Rad
AFD s WERIGHBE RS (LSRR EEARAFD
1.2 ik
1.2.1 A 540

HEH MH-S 4iiffl, £5FE7ES 15%AR4-MIE 0.1% B-5i3E ABE ) RPMI-1640 K535,
A B AR 37°C. 5% RN CO A R P i IR . SRAIER 3 RAipitATilde, T



RPMI-1640 75 AR 7R EE R AP AL B 24 h JE AT R AR R B0 B . U1 5800 B AR iz 1k
HEH S HER (1.83x103TU) 5 Ppn2 i3 3RIAH A (1.83x108 TU) 12955 5 7 Il 4% G4 A,
FEYe 48 h S SRS E RIS AR R AR RN, PUMETTIE 2 513 B i A G I
RN FRIE P2 AN A

VNS B Yo T (1) MH-S 4EMIEAT Si02 155, 3853y 4 H: TEXHA (NC 4D
23 (R FRIERG IR A AR QL AR 24 h; IE3RIK Ppn2 4 (P 41D, 28 (SR FEERG 3R Popn2
RIAANM 24 h; ZSESFIRHSI0 1 F4L (NS 41D , 25 (ARG IR R 77 25 LR e Y i 4l i o
Y5 T AIKRIE 100 pg/mL 1 Si02 15 % 24 h; I 3RIE Prpn2+Si0, 5 T4 (PS 4D , SRR
K597 Pipn2 1 RIEHMIFF45 T LW 100 pg/mL 1) Si02 55 24 he
1.2.2 BARAZENE RFE ST

4 NC 4. P 4. NS A PS BT [FIAL R AR IC AR A% 7€ & (isobaric tags for relative
and absolute quantification, iTRAQ) AR A W AH 1% B BB (liquid chromatography-
trandem mass spectrometry, LC-MS/MS) AL Z F i H. A R8I Si0, 53
AbFE 24 h FEREVE A, SE S BTSN E S IR, RO A RVR 3, 2R
FARCE AR A FREARBATAR L, FEARICE K BORE S AT O (il 43 25, eI VA €1 -
Jo Vi Bk FH EAT 58 B AE M T o KA BT S B 25 B B (S S R S 5 R T A
AR ZE VAT, MR 22 S A 5 DA B 2 3 R /K P AT 22 e B T 0TI , I 2 4 R PRI R ZR S
BE— 2P X 15 B ) 22 57 B (AT 2E R A (gene ontology,  GO) B S/ At #EE A 5
FRHH 4T (Kyoto encyclopedia of genes and genomes, KEGG) & 54717 -
1.2.3 Western blot

KA S EERBOEIR G &, BRI 200 puL 8 1 RAERTR, 4 °CELf# 20 min
JE#EREHE 1.5 mLEP B E T 4 °CE0HL, LA 12 000 r/min 2514 R &0 30 min, $EHC_EIEHIF
BEAT BCA WIEME, PARESL 20 pg ME A BUEIEATE A IKM A . —$5T PTPN2. p-NF-
kB. NF-kB. MyD88. TLR4. TNF-a. NLRP3. GSDMD. Caspas-1. IL-1p. TGF-BR1. TGF-
B R2. p-Smad2/3. Smad2/3 A B-actin LIy 111 000, 4 °CHFE LR L FEHHEi R
Pifk (1:5000) , BT 37°CHEAKIE 30 min, ECL #HBUAGAF & E (. KM Image-Pro-
plus6.0 ERALIRER (X8 56 HEAT K BEEAR 730, H HAR R B S5 A2 E A 00 EUEBEAT 8 A AR
RIEEIIHT
1.2.4 4G5k

¥ MH-S U 51 B IR, & 4% 2 KPR E 30min, BT HRAKHKNK, 2



JE5r I E TR R R, R, T ORI LR, BRJEE T E kK
kAL, BT SMGRMIEE T, mEEE 80s, PBS Mk )5 % H —Hi TNF-a. GSDMD
A TGF-B1, MRELLI N 1 2 500, T 4 °COKFEIE A, IRHIE & RimF IR R bric i —pr (1 -
100) 37 °CliAf 90 min, £ DAPIL F/J5 B T9O6 R TS, & F -
1.2.5 Givh&ab

P A e B 3 4k, K SPSS23.0 Giil Wik b AT Goit 24 B, Fine Budfs LA 3
HhRUEZER IR A IA] LR Y 8 A WAL B LT IR B R 3R 7 2240 0T, S5 P LA 7y 22 5% R
LSD-t K3, 772455 KA Tamhane’s K560, Fra s w3, 56K 0=0.05.

2 g}
1 &FIE Popn2 3t Si0, %3 K MH-S 40 PTPN2 K A RIAK TR
RIEEINEL R TR, 5 NC HHE, P A PTPN2 i AFRIA K 2E Fii (LSD-
=15.876,P<0.05) , NS 1 PTPN2 {4 F&KIE/KT- 8.3 N (LSD-=-5.937,P<0.05) ; 5

NS ZHEE5, PS ZHA PTPN2 WA FRE /KT EE FiF (LSD-=7.487, P<0.05) . W.H 1.

1 IRIE Pepn2 5t Si0, T3 M MH-S 41+ PTPN2 1 RIE/KF KR
Fig. 1 The effects of the overexpression of Pipn2 on the expression level of PTPN2 protein in
MH-S cells induced by SiO;

*P < 0.05 vs NC group; *P < 0.05 vs NS group.
2.2 FBARALEDE BHEAHTIERIE Ppn2 X} Si0, S K MH-S 400

Y BB S5 SR, 78 P<0.05 [P 5644 T, 9% NS:NC 2 FC>1.2 [A] i £ PS:NS 41 FC<0.83
72 R RILEH LN NSINC 4 FC<0.83 [FAIH 2 PSINS 4 FC>1.2 fZERKILEH, 5
F|ZERFIBEA 144 4. WK 2A. AEMER SR ZRRIBEA, THIES S0 144 A
72 51 2R A BT R4S 3w AL, S EIBEbR BEAR ER B R A K, 408 B,
WEH T, BRERER 4 HEARGIEERZE AR 7. WE 2B,



Xt B 225 RKIRE H#AT GO M KEGG HHE0 . GO iR, ZREEEAELED
iR EE A kB Bl T «B 55 Tl RN EEAE ST
L B RT (STAT) - SHIZAEE S HEERSE:; £ TR EEEREZREN
HEREA SR ZRMEAEEES SN o IRAEEVESS; fEAMiH 7> EE AR
RIREE RN . Z2EIR I RIRE AR A E AR 5% . WK 3A-3C,

KEGG 7 M R H i RUE R RS S, SR ERZRE N EE R Toll F32
M5 5E . NF-«B {5 5. NOD FRR(5 5@ TGF-B {5 5I8H . TNF {5 5l

LK 3D,

2 BEHRAEMERFAMTEREABRE (A) 5RERNE (B)
Fig. 2 Venn diagram (A) and clustering heatmap (B) of differentially expressed proteins from

bioinformatics analysis of the proteome

& 3 HARAEYE BESITILRIE Ppn2 3t Si0, %K MH-S 20 1520

Fig. 3 Proteomic bioinformatics analysis of the effects of the overexpression of Pfpn2 on MH-



S cells induced by SiO»
A-C: GO enrichment analysis; D: KEGG enrichment analysis.
2.3 AFRIE Ppn2 3t Si0, % T MH-S 40/l TLR4-TNF-o {5 5B BE A REK T HEH

RIERICROERE R, 5 NC AR, NS A TNF-o FIREHZ; 5 NS 4L,
PS 4 TNF-a [FFRIA kD WL 4.

Western blot £ 578, 5 NC 44, NS 49 p-NF-xB. MyD88. TLR4. TNF-a [
HFRIEKTFEZE L (LSD-+=7.606. 10.615. 14.169. 5.544, P<0.05) ; 5 NS 41tb#;, PS
4 p-NF-kB. MyD88. TLR4. TNF-a [{] 85 A ZIA K% N (LSD-=-4.871. -10.244.
-33.922. -9.279, P<0.05) . 5 NC 4tt#, P 40 p-NF-«xB. MyD88. TLR4. TNF-a f{IZ&

FIXKFLREZER (LSD-=-0.024. 0.725. 2.538. -0.51, P>0.05) . W& 5.

4 MH-S Z0H)€ B TNF-o 585 6 e & x200

Fig. 4 Immunofluorescence staining of TNF-a of MH-S cell climbing slices %200



Bl 5 FRIE Ppn2 Xt SiO: 53K MH-S 4iffi 4 TLR4-TNF-a 15 S8 E O REK PRI
Mg
Fig. 5 The effects of the overexpression of P¢pn2 on the expression levels of proteins in the
TLR4-TNF-a signaling pathway in MH-S cells induced by SiO;

*P < 0.05 vs NC group; “P < 0.05 vs NS group.

2.4 FRIE Ppn2 3t Si0, ¥5-F ) MH-S 481+ NLRP3 {5 Sl B E 5 RIEKF R0

PETICREGEREIR, 5 NC 4, NS 47 GSDMD [JFREMZ; 5 NS 4MLt
e, PS ZHH GSDMD ik . WK 6.

Western blot 45 i7x, 5 NC 4104, NS 209 NLRP3. GSDMD. Caspas-1. IL-1B ]
RARIEKTEE ER (LSD-=13.638. 6.761. 20.185. 8.785,P<0.05) ; 5 NS 4tb#, PS
#4+ NLRP3. GSDMD, Caspas-1. IL-1B [} HRIAKT R FiH (LSD-=-9.363. -4.924,
9.07. -10.586, P<0.05) . 5 NC 4itt#:, P 207 NLRP3. GSDMD. Caspas-1. IL-1p fJ%&

HEAK LR EZES (LSD-=2.437. -1.374. 1.522. 1.731, P>0.05) . WK 7.



& 6 MH-S 4 B GSDMD #5648 %200

Fig. 6 Immunofluorescence staining of GSDMD of MH-S cell climbing slices %200

7 E3RIL Ppn2 3t Si0, Y57 K MH-S 42 NLRP3 55188 B RIAKF KR
Fig. 7 The effects of the overexpression of Ptpn2 on the expression levels of proteins in the
NLRP3 signaling pathway in MH-S cells induced by SiO»

*P < (.05 vs NC group; “P < 0.05 vs NS group.

2.5 ITRIE Ppn2 Xt Si0, %51 MH-S 48ffi+ TGF-f1 /5 5 BB EAREK PR
GGt g IR, 5 NC 4%, NS 47 TGF-p1 FIFiEH %, 5 NS 4ltbE,
PS 40+ TGF-B1 MR ED. WK 8.
Western blot 45 B for, 5 NC 41Eb%:, NS 409 TGF-BR1. TGF-BR2. p-Smad2/3 &

FHRIAKFEE FiE (LSD-=3.111. 7.583. 44.552, P<0.05) ; 5 NS 4%, PS 4 TGF-



BR1.TGF-BR2.p-Smad2/3 K& HEKIEK 3 i (LSD-=-7.111.-6.705.-29.574, P<0.05) -
5 NC 4%, P 4% TGF-pR1. TGF-PR2. p-Smad2/3 [ ARIEKFLEZE %R (LSD-

=-1.011, -0.671. -2.085, P>0.05) . . 9.

B8 MH-S 4iffiJ€ i TGF-p1 ZBEs el %200

Fig. 8 Immunofluorescence staining of TGF-p1 of MH-S cell climbing slices %200

9 TERIE Ppn2 Xt Si0, 3K MH-S 48+ TGF-1 /5 5B B REKF IR
Fig. 9 The effects of the overexpression of Pfpn2 on the expression levels of proteins in the
TGF-p1 signaling pathway in MH-S cells induced by SiO»

*P < 0.05 vs NC group; *P < 0.05 vs NS group.

3 whig

T il e 3R fa 3 f ™ IR 2 — B RAFEZ M AR Y, BIARE . . 1E
3 MV AT B E . B AR ST H R TR I T 4EAL VR ST Sk = A R T BOMEL ) 24
W BRL, BREWY IS AR R RV AL A 6T B0 S B R S B s A LA
%, WAL YN E A SiO M DRI S P A 1, R A 4EL R KRR
NN AR AT B AR, i BRI RE S TR DR P IR N Si02 #32,



G — RPIRBLR A B BT, FET G E A 2B — R SE R T, 394 it ¢
E SR8, PTPN2 A 48 0 R4y SN 1 B8 SR 5 A 7, B P SR R SRR« PTPN2
SN O G A N IR Th g, HEE I 2 P 5 5 I8 B VAT (8 S I O RE TS, DA 1Y 480 SR B
MR HERANHIER,

TLR 15 5 30 2% R0 A2 W20 M 30 90 L A oL, RES A1 1k 9 i PR R A,
Jl 99 s 101, TLR4 it MyD88 ARt i B s NF-«xB S5 3¢ K1, JR TNF-o {2
RIRTF, TEJE S RAE A E N, PTPN2 E A —Fh e B 402 AL v 38 4 Rk 1) 2
IS IR BERR IS, Aef% ELEAE AT TLR FilfeHesk B MyD88 IR BE IR U R 0L A, A 2538k
1% A 3k 1T FH I MyD88 5 TRAF6 W44, il NF-«xB Al MAPK i@ B% [ i 1,
NLRP3/Caspase-1 15 5 18 i ] i 4202 2 40 PE - IL-1B SIS P 51 R RAE SR, §EMa
2 PRI I R AR FE U2, Caspase-1 14 NLRP3 #iE/MA [ SC 5 R IE N4 T, B0 )5 7T
5 IL-1B A1 IL-18 A ¥E M E— 0 I J0E S M), tEAh, NLRP3 A1 4 E/AIMA S A 1 1 4 2
i 2 2RISR A (mitogen-activated protein kinase, MAPK) Al NF-«xB {55 51l # 1
— 5 MyD88 uE !4, [FI, TNF-o Fl IL-1p X A] LU RIS NF-xB, #5554
A0S, PTPN2 I R c-Jun K 5miE§ (c-Jun N-terminal kinase, INK) , i
S EER A 45 & A (sterol regulatory element-binding Protein, SREBP) 2 [ i@, i3 i
40 AR T AR S BE SURE R ) (apoptosis-associated speck-like protein containing a CARD, ASC)
4 KWL, T NLRP3 R/ IMARIBORIS . TGF-B 15 538 I 1 1 o 5 85 40 o ok
Fe I BETTRR, R R AT B LRI, p-Smad2/3 AEAME 5% I CEE T 2L, 7T
BN IS AE G HE BRIk, AT (R A B A ML o 1R 5 B S DA, S EIUI A 24T 4L 18,
5h, TGF-B i@ ¥ NF-«B 51 R(E 51T, '3 NLRP3 4O/ IMARNE, JHE4 e 4 41
AlF IL-1p K9430, PTPN2 REilid 5 Smadd 454, JHE Tyr95 B LwERRIL, LR
Smad4 ] DNA 548871, HE—5 11 TGF-B 554 S0, MM RAE M. B R T
7N PTPN2 W] D@ 4% L B A5 50, (A9 EVRANM R RE [N . AR 7245 ABAESE, SiO,

fefigi@ it TLR4-TNF-a /5. NLRP3 15 5 A1 TGF-B1 155 55 0%, 51 K B4 M 4 9iE )

=

N, ik Pipn2 AT Si0, /1T A ELMEZE TLR 15 53@#% . NLRP3 {5 5@ 8 F TGF-B1
{5 SIEER A0, 0] EVRAR I RE S SE, 3R T VR R I 4T Al HERR .

g bRTR, WERIK Ppn2 REWANH] Si0, /T EWELHAE & AEAHE TLR4-TNF-o {55
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