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Abstract

Epithelial-mesenchymal transition (EMT) is a process
of transformation of epithelial cells to mesenchymal
cells, and it not only plays an important role in the
developmental process, but also participates in tissue
healing, organ fibrosis, tumorigenesis, and metastasis.
In recent years, it has been found that tumor necrosis
factor-a (TNF-a) is a major inflammatory factor that
can induce snail expression by binding to nuclear
factor-kB (NF-«B), thus mediating EMT. This article
briefly introduces the roles of the TNF-o./NF-kB/Snail
pathway in mediating EMT, aiming to promote a
further understanding of the mechanism of TNF-a in
regulating EMT.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Tumor necrosis factor-a,; Nuclear transcription
factor; Snail; Epithelial mesenchymal transition
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B, 2. TNF-o/NF—«B/Snail TS - RZBFEE I BVER

ik, N A~F LR E AL, A3 § S TNF-o/NF-
kB/Snailid %/~ FEMT & VE AAF— R 24, VA
SFTNF-o 55 42 EMTA £ 3t — 3 69037,
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R AT E Fo; BEERE T Snail; bRz R
AL

BORE: AX £ 2@ s AP BHREE Fa(tumor
necrosis factor-o, TNF-o)/4% #£ 3¢ B -F -k B/Snailiél -4~
b 18] i #:4K (epithelial mesenchymal transition, EMT)
8B IR BEAT A2, ARSI TNF-a %5 H#EEMT
A L —F a5IkiR.

B, RIE, M. TNF-a/NF-kB/Snail NS R ERELEIE
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0515

I J% 18] J5i % 4k, (epithelial mesenchymal transition, EMT)
et b Bz 41 2R 25 4 R AR PR 40 i 17 26 PR AGE, T A
AIERFZ 220, b B oA 1) 78 57 200 A 1y o A2,
EM T TG4 o IR 2 T8 B #h 42 487 T BAE N IRV 2
RE R WA T [RIEMT WA A
G E AR I R SR . ZEEMT
Hh I e T ) AR S e AR AR, LB A
H A (B-cadherin) I RIABIIREE L. BHEEED
i P8 /N 2R 1 1(zonula occludes protein-1, ZO-1)+
W& H(occludin) BA A 40 2 H (Cytokeratin) [
g b, 185 40 B AR iIC A an T & E (Vimentin)
A Y% H(Fibronectin). AT e iR 52 A
-1(fibroblast specific protein 1, FSP-1). o-"FiE AL
58 (o smooth muscle actin, o-SMA)LL K N-£5% 5
FI(N-cadherin) (3 b EEEMTIZ Y. #F 505
7N, IR SR Fo(tumor necrosis factor-a, TNF-ar)
VERRAEVESIA I B 28 IR, AT BLIdE S P 4% Snail
/> E-cadherinMZO- 1131k, 1908 78 5 br )
N-cadherinflIFibronectinff1# 1%, H& N FEMTY. TNF-a
B AE ) 2 R P 2 Bl BE A% 3 Sk A F-x B(nuclear
factor-kB, NF-kB). [ii& X EMTHE 5T A KRN, KB
TNF-o/NF-k BA] LLI#ESnail /- FEM TS, A e yxt
TNF-o/NF-kB/Snailill B /£ /> FEM T I /E HIAE —
A ZLRR, YW TNF-02 51 EMTH E i — 5
HIIA IR,
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1 ERREIREE L

EMT i b i 24 Jf 5 e 1 5 6 SR A ELAR Y, A
SR AR, RIMONITRRE ). Z2E M. HiM
ToHIE R i ) — R B 2l . ZEEM T
b, bR A R 2 A R R B, TR R AT 4 4 R R
fiE, T H R gm i ok Fapical-basal i, Afi0E 4L E
H, RTAR A 2 DL R B m i S R R R R . B
R IX AR AN IG I T AN s B RE ), I BAR
T AR BRI T R, SO A )3T 8 AR 2 R
PER IR, EMTAR A =FPEAY: T B A 78 IR IR T ik
MEBEHREERES, TR REEHRBEENEEL
Yetk, AAENT. W% bR A S s B AP ALt A
AL R A AE IR 15 e IR 5 i s R b it
Farp X =R IEM THS A — ML R 45 R —— 4ty
VF1)Jo e T 1y = A,

EMT T B f 26 M b Bz 4 B bs G 4 i s 25 T 46,
PAE-cadherinfg 1314 F M A2 2. E-cadherinff]
DIy e A2 8 It 50 P e e 4 4 b B 4 PR 2 TA) R A 1) BB AR
DL ARFE AR L S P AR K 8 1 R, E-cadherinff
T AZ B EiVimentin, fiig—FhE /> E-cadherin
I 56 ) 41 i 2 T A e ) 22010 B i O S A i e 3
45 8] 78 J5T Am 10420 RN DI RE T[] 8] 78 5 6 AR Jg . XM AR
P K B — RHIFHRE F R IL, BF5Fibronectin.
Vimentin. P A (Integrin) MR &8 &AM
(matrix metalloproteinase, MMPs)&:25>1%"7 EMT /&
JR RV IR e R I B R, (E A ORBER R T I
TNF-o DS ] A SEM TR AR, {2k g 13T

e R

2 INF-o TEREMTAZ NG

2.1 TNF-a£ 45 4% TNF-a 212 558 &M K+, B
AT Z WS, TENVARRIE RS REVR T .
[T B DA B 4 28 R 98 0 Je I8 58 ek 2 vp 5 LA A A
P NTNF-o B4 2 F1233 N R FE R 41 (26 kDa),
Hopfn & 76N R SRR IR B R 5 5 1K, TETNF#
WESTACERMER T, VIBRME T Ik, TE RS 1574
RAIETRRFE M TNF-0(17 kDa)™ . B SRIEAL (1) B W 4
Jil & TNF-ouff) 32 R UR, B A8 w] Hh 22 F H A 4 fi 7=
A, TR AT YA RN . S LA A
£ 0 TV £ LR 22 o e 98 240 P, 0, 45 B 448 K EL R
LR A 45 e A0 IR 25, TNF-aut 11 R 8 (9 (C
Ui 7 ML Ak, NG 7E MI2E ), Coii A1 X 150/ 28 5 1R ik
H:H B TNF[H]J5 X (TNF homology domain, THD), &5
) R 104 B2k 14 K Bt I &, THD W LABTHI
FA AR A B A 2 R 4 A A 9 = SR AP, TNF-a LA
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KRR NTEAE: TVETETNF-a(s TNF-o) Al EFH 5%
(I TNF-o(mTNF-a), 18 % N AMTNF-0/&sTNF-a ]
RO, TE R 4 o 85 TR AR FH N AN 28R, V& R
STNF-0*. mTNF-aff) ik Ph & HsTNF-off 7= 4 /2
AN [RS8 B HR AN BT R/ R I AR TNF-alf A2 30
A i S TNFRIFITNFR24E & S2HLH, TNFRIA
TNFR24r T84 5955 kDafi175 kDa, 4 5l & 4455
Fa61NREER, HE 5. MM, BRI
JiL P 5 R 3 AR oy L. R 2R 2 A 5 A TR i B A
FH, B BS54 TNFRI/ENTNF-a
FERE5 W Z AT P mTNFAIsTNFEGE, 6 H
TERZHML ) 2RIk, MBI BT 4E40 i
B 5 UL K 20 PR AR P MR AU T2 55 2 P AR iE VRS 5 A%
i 75 T % 1 T A D TNFR2IE 2 5 4 88 40 i 7 25
PAK A S B AR, R mTNFREOE, & 2L
Pl P 4 L RTINS 98 ESL A P P B 445 5272, sTNF-at
[F TNFR145 4 0] UGS NF-x B, M7 S 400 7735
AET:. TNFR2E BGENF-« Bill 15/ 5 41 4L AR A
T, AT LLE Y, TNF-a[F 1K B AN AN [F) 52 44
GEATR, IR A NE-«B; (H % $NF-«BIIE 5
T AT R 2 R,

2.2 TNF-o/NF-xBi## X P& 71, TNF-a i 281t
TNFRIAITNFR2IX P FA [7] (1) 4H i 3 TR S 1 2 A
NS HAEYEETE. TNFRIAMTNFER2 R AME Y & &
KA IR, AENE SR —TNFRARSE &, SR, fAi1r A
WA RKZER. INFRISH “FET-45H3K”7 (death
domain, DD), fili /2 80N IR H I T, TRk —
ANEE FRE RN Z T D DRSS — ANAK b
TRAFZE & XA —ANCARIm AL T 53, 4 TNFR1[A]
TNF455 )5 Ae 40 S G HL 4 7> 7 TNFR UM S A T2
F[1(TNFR1 associated death domainprotein, TRADD)
52 A4 AH EAF FH B 1B 1 (receptor interacting protein
kinase 1, RIPK1); fifiJ5, TNFR1. TRADDULRIPK1
J& BN A S TNF RE G 44 1- i 98 31 58 K] - 52 1 AH %
[A-F(TNF receptor associated factor, TRAF)28%5]
TRADD NARIHTRAFSS & [X 45 45 & 0% Ik B (1k B
kinase, IKK). TRAF2i#id SIKKoFHIKK B2 B HL
H(leucine zipper, LZ)#5 XA BAE H 5 R IKK E & 14 2
EAGITNFRIS. 2440 i b T BRI, NF-xB
BAK 53081 2 A B(IkBs) 45 & T 5 = AR A7 AE T4
Jfi2% . T BIRIN F-i B2 IR H DAB B 78 55 4% 8 A 15
5, FHIENF-«B#% 5 fr. % TIkBs, H iKW AE T EH
Ji: IkB-a~ 1kB-B, IkB-y+ IkB-g+ Bcl-3. pl100AIp105.
LB, WL ITKK BS 8k B-a ) 22 & IRk I
Ser32f11Ser36 &1k B-BiISer19MISer23 K LM R L,
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B, . TNF-o/NF—xB/Snail TS R BIFREE I BIWER

TERZ R Lys2 1 FilLys225% 3677 Z Ak, (R IxBs#26SH
g /MACUH B A, AT RETINF-xB, #5128 % fuf% N 45
ErBFE AL A, IS 5L R 1) AP, TNFR2M
WIX BT EA RSk, FEARESEETRADD, H
TNFR2F] LAZEEETRAF2, M IH0E N F-c B 2 & AH
LA A P

NF-xB—FfEEZ AT IR | IZAET %
T i i (R R e S R 1, RISV (R R TR e SR T )
ELFEANMAE G, SR A 2 P S B %E. [RI Uk, NF-x B
AT CABH 20 B FET . B L AIN F-k B SR B 7 A0 35
p50. p52. c-Rel. RelAFIRelB. X8/, 71 PL— 52 il
B RA R B Ak, RFEINF-«xB IR FDNAL A
[ Re S AN TR, A AT 5 S 3 TR S, A 0 AT
%, HrhpSO/Rel ABLIT e 3%, N ILNF-«BH # /&
fapS0/RelA. TEJLT-ATA ARG, M HRET
TNF-oftf, NF-BRIA] #3805 H- 5 808 P 5RE #H OG5
A (#1285, TETNF-o S 4 A IR, NF-x BB
TEAMY AT 51 L RE N, W] LA FEMTHRIF 4. A
WHIT 7, HIHIN F-c B H R 980/ 4 i i N\ A2 R 7%,
FEAIREMT 1 & A2, FEREBE INE-CadheringR i Y.
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AL,

545 i 4 T EM T 78 P B, TNF-odii iR R
AN H HPMAALFE I HL-6041 R AT GF-BIL A S /Y
EMT, 7ETGF-BHIliAE FEMTT 524 hA fE H B RE iR
FEH), T 24 TNF-a 5 TGF- AR i5 S EMTHY, E-cadherin
RILLER-12 hfF i = 5E 2T K. (B2 TNF-o 50 H
HIRREF M E-cadheringIA /K. H M3 B EWE 41 i 43
WA TNF-o] LS TGF-BI R MIREM T =41, K
HLHI AT B2 B TNF-odi fLERK, HI U I T GF-Bi
A FEMT. Wf & KB, TNF-a[fTGF-pAHH A
WO AL AR K R - BIUE B 1 (transforming growth
fctor-1, TAKD)/ANSEMTY. b, 76— Lom 4 g o,
TNF-oif i NF-ic Bii % 75 T 4k K -1 2 R CX C R4,
HAZ MM EfbE A -1(monocyte chemotactic protein
1, MCP-1). IL-8F14H 1 [E] Zh 7> 7-1(intercellular
adhesion molecule-1, ICAM- 1) 5 2 i 3T F% F1 54 7514,

3 TNF-o/NF-«BB@ BB #RSnail T FEMT

HHFR SR, TNF-ol i 45 5 55 R FSnail Rk ok
A SFEMTY. iR Fa4ESnail. Slug. ZEB1I
Twist, #SEMTRAEA L. H P Snail i YORER
W ORI, ORI — AN S M EM T I # R 72, 1
7% % W snaililid 5E-cadherin/d 37 T E-box 45 &>
| E-cadherinffi % 552, 381 LA _Fifvimentini 54
JfL R 2R A8 T A SEM TS, ZE8HEBN 4 = FhSnail
FEEH, Snaill fSnail2( X 4 SLUG)EEMT K 4= 4HZ1
2R YAk DA K iR e LA DGR % M AT 7E S E-box I
DNAFA GG )5, I I H R B AR b (1 £ 48 45 1 340
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Hil_E Bz bR SR FE AR08 0SB SnailA] LLIE TS 45 &
E-cadherin 3 E)T-IX 1= /ME-boxes(5-CAGGTG-3")
| E-cadherinff) = K A, SL4EK, Snail/EEMTHII
JE A% R AR R BRI SZ B AT OGVE. Snailmkik
FHE. g, FURE TS Snailaf LS VR HE
FERAHEAEH, E-cadherin L4 E S /& Snail ELAFE F 1)
BUILTR . E B, SnailiE i HIHIE-cadherinft) &
BRI FEMTRIR A BEAh, Snailie ol AR R &G
& A (mucin) ML 5 A (cytokeratin, CK)&E L bz
&, I F i Vimentin Al Fibronectin® 1] 76 5 b5 & 41,
FIFE, ZE AR, SnaillR 7] 8 E-cadherin¥}, i&
Al R A A4 2 H (claudin)  occludinflimucin, [F]H 0]
I ifFibronectin. Vimentin. &)ii 4 J& & A EF9(matrix
metallopmteinase 9, MMP9)%:P, i it o] W, Snail 32 %
LT A AR b B AR A DA K bR 1) 78 B AR AR
- FEMT; I H #8818 i 11 il| E-cadherin 1) 15 DL K 24
AR M E 2R, TR 2R E MU 1) % A5 SR 3 o e 24 )
f228HE].

HTEMT KA LE O &G R DL iR
T8 2Z BT I AN T R I A A2 T A AR B A 1)
2. T Snaili2 s FEMTH) B SR 7228 7
Ji R A ak A TR AN PR MR AN A 32 2 TR R e #2
AN, FE 1 SORE L N 78 I Snailiff FEMT ]
H). SnailfE R LR 4 R h R IA RS E, K
K m [ XL 1R 2268 7], KW Snail & T RAE
Y AT 2B I G EE 4 1. TR LA 2 Hl W 4 P
W TNF-an IL-1B. TL-2. TL-6. IFN-y%5 4 41
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A, T A GE B R 7 [RITNF-odl 45 &, K
TNF-ou 5 FAth 4 i P52 (B9 A5 B [0 2, 2 B o
568 00 2% i 7 R O A L R o 1 B TNF-a 1]
LT 5 Snail ik, H 5K I, Snaild 31 %I NF-«B
U, p65SNF-k BV IE & A p65SDNALE & X (k& &
FIRel-Vpl 6L 4L 5V p 16 (B T 45 4, T LA
W& Snail 3 37 1 BeRTEPE. [RIRE, p6s i Jetifit s
T Snail RNAFITWVEPEKF. Snailtlk/NE 3T iE MR
BOE R e T AN EMT, R B EL S T 78 B ik i )
P Snail i BT i 1K 4 [ BT, HA [INF-xB
SSLIFF BUAL T Hodse /N IR B (I T--94F1-78 2 [H]) |
Ui%, UEHINF- Bl i v] LAIE b 3% AL 45 Snail R 1A,
Snailfg—F s AR e AR U, T DUE B R A
B3 B (glycogen synthase kinase 3B, GSK-3p)H
FRILFIE3 2 RIERRESCFB-TRCPA T HIZ R ALK %
fift. G TR IR, TNF-o2 18 8 € SnailZK - AT 15 5
EM T 3 245 51 FLH AT #8280 TNF-o/NF-« B
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WP FCUE B, TNF-ou2 & 4% 40 K7 9 2% o 1R A% 0 43
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DA R T 55 22 Fi AR B B 2 R G AR SR AR 2 AR
B, TNF-o i3/ FEMT, fE(EEIRR 28, #F8
AR, UL R B AR L 41 AL 2 o R 4 EE A .
TNF-o /1 FEMTHAEY) 22 308 F 22 il id 5 NF-«B
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