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[ 7574 ] MBERRESEHIERE GEO KR T H TGF-p1 Sh AT £ AEE X NS B EEUE
£5 GSE17518. GSE97829 F1 GSE119007, Y IBEHITER P, MIE=ZAHIIBEHRF LA
MERTENERSKARER ; WHEHNESERH#TERLSMKIL (Go) IRMERSE
RFEER 2P (KEGG) 55 BB EE D ; i@iT HumanTFOB 3EE, THFIEARREF
BERBTHFS, H5 ERRBHUHEREESERH#ITN, BERRAIERERAET ;
WS F TGF-B1 R A BRET A 4T PR MRC-5 B R DU IREY, TS NERE REFi#
THIF WL,

[E2 ] BETX=1#ESE, #5314 M LRAERRIEER, 88 M TMAERKAER, GO
PMERER | EREREXESERTESSHAMINER. NohEBHABEZE. NRME
FANNER ; FESHIBERSES. £KETFEE. ARINERSEMERS . REES.
TGF-Rl AL EFEYFLIEMRX ; INESHBINERABR. METBFAT, Uk
NEFWEBHE (MAPK) BEE. MAPKBUE. MERSRBRBRACHNERTEEX. &
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=Ky (PPARG) 7E TGF-B1 Rl MRC-5 A A B qRT-PCR 3045 R B 7R, EGR2 FISNAILL 3=
FiX, M TOX # PPARG IR RIA,
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4HBEAR EGR2 FI SNAILL FRiAFH =, TOX FI PPARG FRIAE(R
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Screening and identification of differentially expressed genes in transforming growth factor-
Bl-induced trans-differentiation of pulmonary fibroblasts JIN Lu-heng!, YANG Pei-yan?,
ZHAO A-hui', TIAN Zhi-peng?, YAO Wu', ZHAI Ruo-nan', HAO Chang-fu' (1.Department of
Pneumoconiosis, College of Public Health, Zhengzhou University, Zhengzhou, Henan 450000,
China; 2.Fuhua North Street Community Service Center, the Fifth Affiliated Hospital of Zhengzhou
University, Zhengzhou, Henan 450000, China)

Abstract:

[Background] Pulmonary fibroblast to myofibroblast trans-differentiation is a critical symbol of
silicosis progression from inflammation to fibrosis, among which transforming growth factor-
beta 1 (TGF-B1) is the most important cytokine. In recent years, with the development of high-
throughput sequencing and microarray, more and more TGF-B1-induced fibroblast trans-
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differentiation data have been concerned.

[Objective] The current study is designed to explore and screen differentially expressed genes (DEGs) and hub transcription factors (TFs)
in trans-differentiation of pulmonary fibroblasts induced by TGF-B1 through bioinformatics strategies.

[Methods] GSE17518, GSE97829, and GSE119007 datasets linking TGF-B1 and pulmonary fibroblasts were downloaded from Gene
Expression Omnibus (GEO) database to screen upregulated and downregulated DEGs. Gene Ontology (GO) functional enrichment analysis
and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were performed to the selected DEGs. All obtained
DEGs sequences were blast with the TFs sequences downloaded from HumanTFDB database. The selected genes of TFs were validated in
TGF-B1 stimulated MRC-5 cells.

[Results] Altogether 145 upregulated DEGs and 88 downregulated DEGs were gained based on the three datasets. The results of GO
functional enrichment analysis were mostly enriched in extracellular matrix organization, actin cytoskeleton, endoplasmic reticulum cavity,
and other components; they were related to biological processes such as actin binding, growth factor activity, extracellular matrix structural
components, collagen binding, and TGF-B1 receptor binding; in addition, they were also related to extracellular matrix tissue, cell migration
and apoptosis, mitogen-activated protein kinase (MAPK) pathway activation, MAPK activation, and positive regulation of peptide tyrosine
phosphorylation. The results of KEGG pathway enrichment analysis were significantly enriched in TGF-B1 signaling pathway, extracellular
matrix-receptor interaction, focal adhesion, and phosphoinositide 3-kinase-protein kinase B (PI3K-Akt) signaling pathway, etc. After
comparing with the sequences downloaded from HumanTFDB, 7 upregulated TFs and 11 downregulated TFs were obtained. Early growth
response 2 (EGR2), SNAIL family transcriptional repressor 1 (SNAIL1), thymocyte selection-associated high mobility group box protein (TOX),
and peroxisome proliferators-activated receptor gamma (PPARG) were validated by qRT-PCR in TGF-B1 stimulated MRC-5 cells, and the
results showed that EGR2 and SNAIL1 were upregulated, and TOX and PPARG were downregulated.

[Conclusion] Among the 18 screened genes of TFs related to pulmonary fibrosis trans-differentiation, EGR2 and SNAIL1 are upregulated,
and TOX and PPARG are downregulated in TGF-B1 stimulated MRC-5 cells.

Keywords: silicosis; lung fibroblast; transforming growth factor-beta 1; differentially expressed gene; transcription factor; bioinformatics analysis
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WiE, LR EERIERMAMALFENL, 258
TR SERAT FEL D BRE AL IR HERR.
RTEXRESN—XER, FERHTKHARAEE
HE_E MR, SMEHEFANMA, BiK
EAIRGINER, 2EERAB~E RSN
FAENVNAREAF, NELEKREF (transforming
growth factor beta 1, TGF-B1) . FJE IR LA F (tumor
necrosis factor-a, TNF-a) F1EF RIS 448 2,
REMFEMERANKTEMEZ L. EBH
RAMANKLT LMD R SHATARF L NN EEL
IS AR W, TE R BT AL KRB AELE
T, TGF-B1 {E 13 frfi o £T 2 40 AR (=) Brfi AL o 41 4 4R BB 4%
DUX—IENMHALENUNYIAELZREEEE
%Xo

IER, BESBRENFEIENELRE, NRTH
S WA RIRE T EFEZ0NEFEE, BRI
FEa. #REE FREHNAR, SREIMES
BRAAMER, EUR NS EMIAR KT LA D
X EItAHRRFABEMERFEFE, BIIERCRIR
REIBIFHER LT LR, WRIAFENSBENFS
FHIEBEREENE, MEHEENNEERS
BEE, UHAE R N\ MBR A AL 4T 4 AR AR AR 0 L E A2,
NRBEA LW LR LR FHREREXSE,

1.1 HEXERBIRENEEF

ME R TS S IR E GEO (http://www.ncbi.
nim.nih.gov/geo) 1 Z 1 T & TGF-B1 5 Al Ak £F 4
40 B AH % BY 15 18 = #0IE 5 GSE17518. GSE97829 Fll
GSE119007, EF GSE17518 X7 AYSE TGF-B1 RIEAHAET
AR IMR-90 AR ZR ¥, GSE97829 XTI N AYZE TGF-B1 Il
BB R LT AR MRC-5 AR R ©©), GSE119007 X Y
B TGF-B1 FIBE R AR AT 4RRR 7,
1.2 fMEERREAER

LLP<0.05, BEET W EBERRIXTEUE (IgFC) <1.27
P, BT RIBS limma BT GSE17518 BIREHITE
F DM, RIBE edgeR B XT GSE97829 FI GSE119007 3
TERDWN, MEZHAHRBEERREER, HEX
= MUEEBINERRAERERE, R L
BEHHRE T ANERRIEER,
1.3 ERRABERAIIEEER

B = B R X H E mRNA § N\ DAVID6.8 #% 38 &
(https://david.ncifcrf.gov/conversion.jsp) #°, XFTFHIELH Y
ESERBITERERAKIL (Gene Ontology, GO) F1R
HEASEFLABR2H (Kyoto Encyclopedia of Genes
and Genomes, KEGG) {55 B EE Do
1.4 ZREADPERETFRITHE

18 i HumanTFDB #{ #2 & (http://bioinfo.life.hust.
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edu.cn/HumanTFDB#!/) ), FHFFEAEZTRHERFE
HZHMETY, 5 ERRENEREERERHT
Eb3Y, [EIERHEREERAF
1.5 HpEE S HIRENgE

N BR B B 4T 4 4R R MRC-5 T B R E R F B L iF
MR, IBHFT & 10% B4 MmiE. 100UmL BB &K,
01mgml'EBENMEMIBEARE (FEEFEE) F,
RAMIZER 2x10° 1 - FL B EFHAN 6 FLIRF, 274
KIGAMITERA, §H3 M FITHER, F37°C. F1R
DEA50% —ENiEFEPREER 240G, X
WLAR A ARE S 5ng:mL* (£[E Peprotech) BY TGF-B1
RIFMRC-5 4R, XFRLHJ9REE TGF-B1 RIEAI MRC-5
4R, 48h [FULEY RNA FE 7R,
1.6 qRT-PCRIEIGMEFERIFRE

F8 Trizol 147 (B 7K Takara) 2 BXE RNA, AU EE
HItE@AF 2 BN 200 uL &F, SRAFRESS 12000xg,
4°C, Biv15min, D RIRE EEEBZERNELER,
A 750 uL R AEZ, BSFHESS 12000xg, 4°C, B
10min, /NOFELEE, BAFIMAN1mL 75% Z B,
7500xg, 4°C, Bi)5min, X LE, 55 RNATUE.
B 5 fsEF8 PrimeScript™ RT reagent Kit with gDNA Eraser
RFIE (HZA Takara) SHERH S RNAFHITTRER, 15
Z| cDNA. B=x/5FH TB Green™ Premix Ex Taq 1 17 & (H
7K Takara) LA cDNA J9E#R##1TIR I E & PCR, B4 3
NEEFL, LLGAPDH RS, RINIEZ : TB Green™
Premix Ex Taq Il (2x) 10uL, 0.4uLBYIEMS|¥), 0.4 uL
R E51%), 0.4 uLBY Rox Reference Dye |l #16.8 uL B9
LB K. REZZM 1 95°CTRLE 14 305, 95°CE M 35,
60°CIR N FEfH 30s, 40 MEIF, PRIFEERA 27
TTE mRNARMEST RIEE, ZEXREE 3R, 5%
FINER 1o

&1 qRT-PCR3I¥F75
Table 1 qRT-PCR primer sequences

2R Em54 (5>3) KA (5>3)
Gene Forward Reverse
GAPDH GCACCGTCAAGGCTGAGAAC TGGTGAAGACGCCAGTGGA

a-SMA CTATGAGGGCTATGCCTTGCC GCTCAGCAGTAGTAACGAAGGA

FN1 AGGAAGCCGAGGTTTTAACTG AGGACGCTCATAAGTGTCACC

COL1A1 GTGCGATGACGTGATCTGTGA CGGTGGTTTCTTGGTCGGT

EGR2 TCAACATTGACATGACTGGAGAG AGTGAAGGTCTGGTTTCTAGGT
SNAIL1 TCGGAAGCCTAACTACAGCGA AGATGAGCATTGGCAGCGAG
TOX TATGAGCATGACAGAGCCGAG GGAAGGAGGAGTAATTGGTGGA

PPARG ACCAAAGTGCAATCAAAGTGGA ATGAGGGAGTTGGAAGGCTCT

1.7 FitFESR

SR SPSS 21.0 W R EIBHITARITE D . T2
FREZESHRIFTSIESO R, LRI 15
HE (xts) RiRo MAAIHI A BRI IR IR KA ¢t
i, ZAEIIRERHNLLBRRBERRSEDTHE
1TEEER . HIR 7K 0=0.05,

2 4
2.1 ERERERMTHE

M GEO ¥ IB FE # T # GSE17518. GSE97829 Fl
GSE119007 =M ¥iE&E, EFTX=TIEEHITER
DT, HiFH 233 MEXRNERREAER, HAf 145
M HAZESREERA, 88 N EESRERERE,
2.2 INEEERE

GONIMERER, LRERREEFAFTERS
SRR, AlshEE AR EEE. ARMESAHASH
MWL ; FESHoERSEE. £ KEFEE. A
BEREMERD. RESEE. IGFBRAREEELEY
FIAIEAEX ; HINE SRR FIALR. TR
BT, U2 EFNE B HES (mitogen-activated
protein kinase, MAPK) IBE&/E. MAPK BUE. RAEER
[RBRUNERATEREX (B 1),

BT KEGG E S BIREE DT, MiEHAEER
X ESRKEBIETGF-RIESBER. £EMEaRMER.
JEERE. AR IMNER (extracellular matrixc, ECM) - 24K
MEER. MMEDMBAEELALER 3 BEs —E R REs s
(phosphoinositide 3 kinase-protein kinase B, PI3K-Akt)
SSEEE (B 2),
2.3 B EXERERREFRHE

RIBGOMKEGG D IMER, HRINKRIUERAER
HIEETGFRLRI B R A LML DU REPLIE
TEEER. Bit, BB LARABINHEREER
BERASANEREFEI#EHITHN, BT 7MLER
MNEFEF, £EHNSMAD7ZE H (SMAD7). £ HA
HKWEREF 2 (EGR2) . SNAIL K &R F FINHIE F 1
(SNAIL1) « Kriippel £ 5% R [A F 7 (KLF7) . R4 7T PAS
SR E R 2 (NPAS2) . EAIRSE - IR - 1B He K b& Ak 52
e40 (BHLHE40) 44 & D= 1K (VDR), 11 N TFiER
BRAFEEZ N Tbox B RETF 2 (TBX2). SMAD3 &
H (SMAD3). MIfRIEFE X ST BERETF (TOX).
NR1H3 3% R [AF. NR2F1 ¥ R A F. ZFP36 F¥IE &R H 2
(zrP36L2) . EIRZEZE A SIX1 (SIX1)« FFIEEH 395
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Identical protein binding n
Actin binding n
Growth factor activity [ 5325 (Category)
Extracellular matrix structural constituent L] ® 44234 #2 (Biological process)
Collagen binding = AAAfZA 93 (Cellular component)
Transforming growth factor beta receptor binding | - B3 FINEE(Molecular function)
Extracellular region AA
Extracellular space o =
Focal adhesion A %; 2(Count)
Extracellular matrix A
Proteinaceous extracellular matrix A ® 20
Actin cytoskeleton A @ 30
Endoplasmic reticulum lumen A @0
Platelet alpha granule lumen A
Extracellular matrix organization (] P
Positive regulation of cell migration o 0.0020
Response to hypoxia [ J 0.0015
Positive regulation of MAPK cascade [} 0.0010
Positive regulation of peptidyl-tyrosine phosphorylation ° 0.0005
Positive regulation of MAP kinase activity ) ’
Extrinsic apoptotic signaling pathway ° ; ;
0.03 0.06 0.09

B X bl (Gene ratio)

[3E (Note) ] Identical protein binding : HHEIRIE B R4 A ; Actin binding : AILEIE E 454 ; Growth factor activity : £ K FF &M ; Extracellular
matrix structural constituent : ZAARSMNEFREEMIMERL S ; Collagen binding : BRZES ; Transforming growth factor beta receptor binding : {04
KEF BZIRLES ; Extracellular region : 4HEESMNX1 ; Extracellular space : 4HRESNZS[E] ; Focal adhesion : 55T ; Extracellular matrix : ZAA
SMNELT ;5 Proteinaceous extracellular matrix : 28 A FRAAMEIMNERR 5 Actin cytoskeleton : ALENE AR EZR ; Endoplasmic reticulum lumen : AR
AE ; Platelet alpha granule lumen : M/)\iR o BUKIAE ; Extracellular matrix organization : ZARBSMNELRZA4T ; Positive regulation of cell migration :
MPETEFEHIIETDT ; Response to hypoxia @ XTEREBIR Y ; Positive regulation of MAPK cascade : MAPK ZREXBYIE AT ; Positive regulation of
peptidyl-tyrosine phosphorylation : BAEEE RERBEERILBYIEIATS ; Positive regulation of MAPK activity : MAPK JEHRIIEIET ; Extrinsic apoptotic
signaling pathway : SMR4EZRELA T 15 S8,

1 ERIAZEZERFER GOINEEERE

Figure 1 GO functional annotation of differentially expressed genes

(zNF395) « TR LIES(RIETEYIBUER (R y (PPARG)

TGF-beta signaling pathway

Biosynthesis of antibiotics BREAF21 (TCFZ 1) # W AR E PAS éﬁ*@iﬁig H-1
e (EPAS1)o IES}, GBI LR RRT REES KBS
Protein digestion and absorption EF' E’g%?g;ﬁﬁ}ﬂ. ) T:E TG F-Bl *IJ ;%&Eié}éﬁéﬁﬁ@ﬁ?ﬁﬂﬁ
Hypertrophic cardiomyopathy B ERERAFHREER—H (B3),
Pathways in cancer N

Rap1 signaling pathway 2.4 511:%% mRNAEKilIE
ECD':I/'atr:;i::('):s;a:;E: FB TGF-B1 R MRC-5 4HAE, TR RM AR £T MR ES
Focal adhesion DRV HREAREY, H K oRT-PCRAQNFBANANHE
PI3K-Akt signaling pathway : ‘ ‘ | H (alpha-smooth muscle actin alpha, a-SMA) . 1%

0 2 4 6 8

H 1 (fibronectin 1, FN1) 1 | B2 a1 (collagen type
)] 1 - 1 alpha 1, COL1A1) BY mRNA FR3A1E)50 LG IIE i 5 £F
7 (Note) ] TGF-beta signaling pathway : TGF-B 15 = i@ &% ; Biosynthesis . " _
of antibiotics : FWEZHIEY S ; FoxO signaling pathway . FoxO éﬁéﬁiﬂ@?}'ﬁ{{&?&%é’ﬂ@ﬁilﬂ, qRT—PCR é:é': E/—J_\
{5 518 E ; Ras signaling pathway : Ras {5 S B ; Protein digestion o-SMA. FN1 30 COL1AL EFRIA ( 4A> o EEM R
and absor\ption : ;Eﬁ;ﬁ%%ﬂﬂ&ﬂ& ; I-.Iypfr:trciphic c:j\rdiomyc?path.y : B 18 N ERE TR, LIEL R EE T

BB E 1% /10y BIL% 5 Pathways in cancer @ fiE & 12 ; Rapl signaling R : .
pathway : Rapl {5 S 8§ ; ECM-receptor interaction : ECM- 5 {& 48 ZHARAE M A R A F EGR2. SNAILL A FIE%:
B {EF3 ; Dilated cardiomyopathy : ¥ 5K &\ NLSE 5 Focal adhesion : 3 [E F TOX. PPARG 7E MRC-5 £ i ch T gRT-PCR %

FHEDT ; PI3K-Akt signaling pathway : PI3K-Akt {5 S 1&g N R e
T Sh=

E) kS EENKEGG (5 S5EH IE, & W EGR2 M SNAIL1 3 = &R iX, [ TOX #1 PPARG
Figure 2 KEGG pathway of differentially expressed genes BMERIX (Bl 4B).
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BHLHE40
EGR2
SMAD7
KLF7
VDR
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SNAI1
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SIX1

ZFP36L2

TOX
PPARG
SMAD3
TCF21

BHLHE40 SMAD7 z ﬁ%;ﬁ(ogz—score)
KLF7 VDR 1:50
VDR EGR2 1.00
EPAS1 KLF7 050
TBX2 SNAI1 060500
SMAD3 L[| [neas2 o
EGR2 | | |BHLHE40 450
SNAI ZNF395 2,00
SMAD7 SMAD3

NPAS2 PPARG

TOX -- TOX

NR1H3 SIX1

ZNF395 ZFP36L2

NR2F1

NR1H3

ZNF395

ZFP36L2 EPAS1
TCF21 NR1H3
SIX1 TBX2

PPARG NR2F1

N
PP
FFFFF G

[7£] A : GSM436631-GSM436633 /7 IMR-90 X7 BB, GSM436634-GSM436636 I TGF-B1+IMR-90, B : GSM2579109-GSM2579111 9 MRC-5 X¢ &, GSM2579112-
GSM2579114 /3 TGF-B1+MRC-5, C : GSM3356553. GSM3356555 1 GSM3356557 9 fifi /R 1X BY, £F 46 40 Ff 34 BB, GSM3356554. GSM3356556 #1
GSM3356558 4 TGF-B1+ fifi JR X Bl T 4 4M B8, SMAD7 : SMAD7 & H ; EGR2 : RHRE KN ZEE F 2 ; SNAILL : SNAL R IEHRINFIE F1 5
KLF7 : Krippel #52 REF 7 ; NPAS2 : {H£27T PAS S5 EE F 2 ; BHLHEA40 : EZAIRHE - 3F - $2HE SR FRAY 51 40 ; VDR : 442K D 214 ; TBX2 : T-box
HREF2; SMAD3 : SMAD3EH ; TOX : BIRRIEFEXETBEREF ; NR1IH3 | NRIH3 ¥4 REF ; NR2F1 : NR2FLHEREAF ; ZFP36L2 :
ZFP36 FEIEE A 2 ; SIX1 : RIRFEIE A SIX1 ; ZNF395 : $EI5E H 395 ; PPARG : T AW WIES AL EY B E R Ky ; TCF21 : BREF 21

EPAS] : NRZ4HREE PAS EMIREH -1,

[Note] A: GSM436631-GSM436633 is IMR-90 control, and GSM436634-GSM436636 is TGF-B1+IMR-90. B: GSM2579109-GSM2579111 is MRC-5 control,
and GSM2579112-GSM2579114 is TGF-B1+MRC-5. C: GSM3356553, GSM3356555, and GSM3356557 are primary pulmonary fibroblast control, and
GSM3356554, GSM3356556, and GSM3356558 are TGF-B1+primary pulmonary fibroblast. SMAD7: SMAD7 protein; EGR2: early growth response
2; SNAIL1: SNAIL family transcription repressor 1; KLF7: Krippel-like transcription factor 7; NPAS2: neuronal PAS domain protein 2; BHLHE40:
basic helix-loop-helix family member E40; VDR: vitamin D receptor; TBX2: T-box transcription factor 2; SMAD3: SMAD3 protein; TOX: thymocyte
selection-associated high mobility group box protein; NR1H3: NR1H3 transcription factor; NR2F1: NR2F1 transcription factor; ZFP36L2: ZFP36 zinc
finger protein 2; SIX1: homeotic protein SIX1; ZNF395: zinc finger protein 395; PPARG: peroxisome proliferators-activated receptor gamma; TCF21:
transcription factor 21; EPAS1: endothelial PAS domain-containing protein 1.

B3 BEREFEREE=IHIESEPHNRIARELARE

Figure 3 Heatmap of expression of transcription factors in three datasets
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0

a-SMA FN1 COL1A1 EGR2 SNAIL1 TOX PPARG
W 3FEB4H (Control)  [JTGF-B1+MRC-5

[3E] *:P<0.05; ** : P<0.001o a-SMA : FEBAAEHIE B ; FNT @ £F
EEHL; coLIAL: | B R al ; EGR2 . REREKNERTF2;
SNAILT . SNAIL RIEEE FHNHIEF 1 5 Tox © BBREREXSTRH%
REATF ; PPARG : B EIBBAILTEYIBEZ A vo

[Note] *: P<0.05; **: P<0.001. a-SMA: smooth muscle actin alpha; FN1:

fibronectin 1; COL1A1: collagen type | alpha 1; EGR2: early growth
response 2; SNAIL1: SNAIL family transcription repressor 1; TOX:
thymocyte selection-associated high mobility group box protein;
PPARG: peroxisome proliferators-activated receptor gamma.

4 gRT-PCR&MEZEE mRNA RIXENR

Figure 4 mRNA expressions of genes by gRT-PCR

3 g
LEEREENARRZABRERANTEN
BV, 2018 FEAREHIRE & FERHHTHR 23 497
15, ELcRERL 4 A Fhds 19 468 17, &5 2018 FE T &R
509 82.85% 1, BRINIAN LR AKREZLHAMAER
SEHA. FESARZFAPERFNLT 4L HR, MBS EAMRTE
BRAENRAL UV ESHERTRERE DL, KM
BONSHMARFEUNETELRHER MMM —
BILRR £ 4E4RRE 12, (Rt MBI R 4T ERRR 5% 53 1L R AN
AT EMRX—ERENTF, SAEMMFLEMNLREL
BEEEEE N, TGF-Bl 2EERAHENKRAF, AIA
BUERTE AT LR, (ERR LT EARRR L 0 L AL £T 26
R, HREEFE _AHESROMIRHBEE
TIEHRIEIN, =2 LT AN EILFEF T
% 1)) HEELT B ECM. FN1 0 coL1AL, IUBKIE
B I EP LA R BT AT A (W RV AARENAY, PR T
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LIREENEFRE,

KIARE T8I AR TGF-B1 R B ERE L AR
LT 4RRE. IMR-90 F1 MRC-5 A RS @ E N F
O ER, REX =M AT AR 5 I 2
HHI LIRS MANERREAER, H£15E7 1451
HE LEM s MR T REANER, BEEMERF
7%, BRI ATEMRTE 2 3 ZP el e BV %
MFISIEFE S B, KUARINER. NshEEA
B BohFERFRIBAEMTGFRLIZAHREEENE
EMNEYFIIR. TGF-BLIESBIK. ECM- ZAEEE
. HEWRMPBK-AZFESBRELIELESTE
EA.

BEFIENE, BIRIERATEMBRLT4EHA
RSN EIEPEREENER. EZEYNERIA
EHRREEEXEBAEBYMETYE, MERRAFE
AERKRKBAEHXES T, TEBIUTLD
FEBEERERRE, 81 1. REHMEE RNA B S
ES4E 5 EIDNA ; 2. BUAEEMN B LR E T B 5
3.\ BB B E LIS i &7 B 2 RE F (transcription
factors, TF) -DNAE &A1, BARRAFETEUE
AFRAEER, EEdEBENFERERXLER
REFERANRKIER, AT ANRRMR LT EMETE D
IR IRNERETFRRRIENIERRESE,
ENBIEERSEREABERS AFIBEERERAFRF
FIBITEESY, KB T 7 EEM 11 M TNENEREF
BEE, AT H—PIIEXLEER, HWET TGF-p1
R MRC-5 ¥ 3 U VABRBAE B, Hi@1d qRT-PCREV TS
ERME a-SMA. FN1F0 coL1A1 BRI RAE M, iE
I MRC-5 R VAR R IR A TH, AEIRIESBE
MEERIET 2 MEREANERETFERE EGR2
SNAILT, 2 MRFREMN 3 R E FE X ToX H PPARG #
1TIIE, QRT-PCREREMFLER—E,

RAEGR2EQELEHMINE LS RHHERKNE
EF1 (EGR1) 8, T EEXAREWLBEEA K. A5
B GEMZRREZER", 8 FangE
REANEEFESERFSNELR/NENRGAR
EGR2 /K FFH15, EGR2 i FRIA R i# AR 4T BB 3% 50
¢, B T1GF-p1 RJ#EE{ER T EGR2 SR FH AR LF LAWY
EERRB. SNALLEA E-#EE B (E-cad) EFER £
FiZOBAEREF, FEBE EEEIRZL (epithelial-
mesenchymal transition, EMT) 326 _E R AR LR
AR EF g BRR o, pARESE W RS | ERE

5 MRC-5 £ =E, MEER MRC-S AR5 MEI LE
BEEMAERF (BNE-6/ BN E-8) A LUR#H AKX
H R HaCaT AR L B b, MTTSE HacaT
AR L 4 EMT, PPARG 1EA— S HERAE AR X BV FE
REATF, 72 TGF-p1 R AL LT BRI Db T IR
FIK, AR KREAEEEB BT I LT ERE D
WIEMNTMINEERBRIZSHIF 4L 22, ER%
MERARTGEMWIEFLERBRT S, BEXLEERRAF
BERIBENEI LK 88 E B 0 i S 4T “E BB 5% 72 1K
HEEFEENTREERFE—THR.

SR 5T M TGF-B1 53 51 R 8 = Fh B ol £ 4 4B B AV
EEERRAUEL L, BEEYEEFEH ETMEN
SIEH T 18 NS MR S LB TIE X
FEFER, SARHFEZLEERNIE TGF-B1 A
BMRC-5 R D IR B R 30 AE X B R R IXIE
g, MEZEMEREEARNT2ESR, IHREKN
KRB RNEIRR, EXEERRANERATFE
A AHE—FRARNRRAR T EMRE D HERE
EERRESE,
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