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Epithelial-interstitial transformation and invasion of glioblastoma multiforme
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ing, China)

[Abstract] Glioblastoma multiforme (GBM) is the most common malignant tumor of the central nervous system. Despite advances in
traditional treatment strategies that combine surgery with radiotherapy and chemotherapy, GBM remains one of the most lethal diseases
with dismal prognosis. Epithelial-interstitial transformation (EMT) is an important biological process for the invasion and migration of
malignant tumors derived from epithelial cells, which is closely related to the pathological behaviors of GBM including invasion, migra-
tion, resistance to chemotherapy and radiotherapy. This review will introduce the concept of EMT and its pathophysiological process,
especially the latest findings related to the GBM biology. Besides, gene regulation and signaling pathways of EMT (such as matrix me-
talloproteinases [MMP], TGF-f, transcription factors Snail and Twist etc.) participated in GBM are also introduced, thereby providing a
new insight into the fundamental researches and clinical treatments of GBM.
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% Ik Rk RS R 48 BE JE (glioblastoma multi—
forme, GBM) & # AX # & 2 o 0y & % WG i g, R
ENFERAWERBRT DHHEIREA MEK
T REEEREEMTENE T EREE A
B, EEEREBMEHEFEFENARKEMK,
GBMEAF LM EMEE EZHNRER L, AR,
T, N\ SR EAEFEEAERT, BH
T FE AN AN, BT, K E HE A AR AT
BATHTBIMARE FEFIE, FLEEEE
76 J7 GBM B9 37 77 & s o, % GBM 1% 28 M AL 1 9 1 %
— B & GBM 4R B el # &Y. b & -8 R # Ak (epi-
thelial mesenchymal transition, EMT) & F 5 2
MABROEERERFEEMEBENNERERFE
ML, B 5 S R 8 R T S % S A <
EMT & GBMZ # AT B E R A ¥ &, HIRE A
K Y B R 40 R R DASE 3 EMT AL 351k v 12 2 AL | A
AL GBM, T S BB o B R fu g ig . R X
ENBBMHHEAIBRHEEXFAEERNESE
B, AL %GB ER S Il KA R Wk — LB,

1 EMTRIEERE S

T ERMMERMT Rk EE R BN A, TR
WEE2F TR L E 4R TR R4 R ET R
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Rey 2 e, C e ot Fn & | & o K R
M HE o K H R f . GHER g3t ERE — A
ZMBESTHRENIR, RARBR T AR A
BERMEH, MEEREN - EERE, ZIEEE
P, N MR R, XA A A A
HEFEHAR- MR ER-ERWEEER, &
WA E SR ES M EREH, B R4
B3k 5T A 88 /7 . EMT K LT 7] [ (disconnecting
link), &I AN E gk L @ERMEERMAER
BemWEe53Bf ImEREkE  REBELT.
o s HABEREENEREIEFTLRESE
EAFR . EMT X — 3 & & F & 1 TRELSTAD™ 72 #f 72
A TIRFRAAARB IS, X—HEHX
BIFAEZ — & b R AAF X E-45%5 & (E-cadherin)
KL HF4EEEE G (Fibronectin) M K& &
(vimentin) {iLHE £, ENTIRIE = & 9 £ T4
HZMERAEEMT 1B S 5N BREVREEE X
HENT 2B S 5006 HARESETTEN;
EMT 3B & 5B Az £ 54%%, 5% B RRE
R K, EMT I & Bk B % B B 2 R A18 %
AN EMBEREBRNEZRENFZ —,
EMT #F b 2R 7 & W FALE A E T gE, € /E1E K

RNBEANERA, ANTTXEREERNEAWE .

2 EMT{Ri#GBMIZZ
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AR g e E Rk amx £l FANR
# LB R B 8, GBM X 38 78 & K, H #62 E
&R B | F et 4%, AT A E RSN F R IEIT BK
W7, FREARBIT KRG, FEX GBI, TIREF
HLHI B R B B AR, B S W TR W A
B 2| GBM B 6 /T % o BEAE EMT 3 542 fR U R
DR E s AR R, GBM R34 18] & T 4R
g T AE X EE, BA R 2T 9 e A i
REE R EE, P A S EEGBINA £ . BRER
HEFRETEERM. ELERFEF,EMT IR
R BB, ER R AR, 8] A
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£Y, 5% 8 GBMAF I, £ & & i1 GBM % ¥ 4 8 7
EMT 89 2 [F & 35 K F B B 7t &, $2 7% EMT & 5 GBM %
Fat R, B RS SRy U251 R BB 25 i A
FOEMT A A EH R A AFAZ . & T BMEET
Mg b FAR, E M, — S KR BB Y E S SRk
T, FF R E R A 4RI B AL (glial to mesen—
chymal transition, GMT)” X & EMT. #& GBM =#, F~
Fl#FHTHMEEAZEFEMINAEE X, X
WHXH T AFEFHLEME FTE T 1 (zine finger
E-box binding homeobox 1,ZEB1).ZEB2.Twist A1
& 8 SnaiD %, CA15 R BUE R Ak RE#E
B UG A8 %, I EL B 4% 8 95 B 508 B EMT L A2
WAL, B R & L TGE- B 4. 7] 1% 5 GBM [ 8] it &Y %
o

EMT £ GBM R 2t B X BT FHEEXZWEA,
ETANAREAEARBRNRARA ARG T AL HE.
Mi croRNA-194 F1 microRNA-124 BT LA % B R 78 28 A
EMT, AT 47 1 48 A8 (2 % Fo i 4% MicroRNA-130a
B LA S A E m X ik & 8 2(high mobility
group box—1 protein, HUGB2) M T 18 ¥ GBM 3% 74 Fn
EMT™, K 4% 4F %% A% RNA(1ncRNA) 4 i /& 48 % %% % F
2(colon cancer associated transcript 2,CCAT2)
ERFBAR T & E KL, B 5MERA AN
A8 5%, B B 2 BB B T BT 8 EMT AR < £ B ™. 7E GBM
B R, 7 E 255 ENT L ey % 5
F, 4 TGF- B Fu Twist, {8 2 GBM A £ & 1 [#] it 2 14,
FEBMEFTEHRZ" . ARIEFEEEH 13 (homeo-
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box A13,HOXA13) i if Wnt F2 TGF- B % 5 GBM & EMT
WA, RHEGBMIE A Z R, Sushi ER & HX#E
4t 2 (sushi repeat containing protein X-1linked
2, 8 #r SRPX2) 3 3t 22 2 R 75 1t & & ¥ ¥ (mitogen-—
activated protein kinase, MAPK) i # {£ 3t GBM {Z
F At e, 5 GBMAE A TG & 148 <. s, 3
MR 4E ZEE A Fat1(FAT atypical cadherin 1,FAT1)
H F ] L T GBM 89 T 14 (stemness) f2 EMT™,

3 12i# GBM EMT HtHX 5 S8

3.1 X R & & % A B (matrix metalloproteinases,
MMP)

Jit J&8 20 FE & 35 MMP, '€ W] DA FE #8248 BE Sh & L &
BN EEmTEI R PRI TEFEENE
Jil o GBM 43~k #9 MMP =T LA P #8 40 fg 41 25 Jf 0 2 JR
NTHhE R REEERTH., RAFRD LA,
MMP-2 72 [8] it ! GBM By ST A W A2 P AR B T AR HL & B2
8, MMP-2 #y & 1k /K °F 5 [8] Ji & GBM #h 4 # %5 7 40
*x. RFJE T4 (glioma stem cell,GSC)EH B
REF . L mafh WA M EE A, Wk b & GBM #Y
IR, BA S EWKT ITH & . GSCkRiA
EMT A X EFH 5 5& £f i #3482, 4 22 &% WMP-2
A1 MMP-9" ", GSC By oy B8 4 B1 4 & EMT 45 AE £ 2 &E
WP W EGIET R, NTT R GBME &K .

32 TGF-p

TGF-B R— ML M S MAIE T, £H
WA KE THPRITEEZNER, TEEZE
G R E TS, EHILMARFTICF-8 &
= AT A TGF- B 1.TGF- B 2, TGF- B 3"**, TGF- B
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3.3 Snail
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Z,HEHEAGCH EMFRAL, NTI R FE A
77%[4310
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HMREAFRFETHRTHNARER, FHZXHA
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& JR 76 77 BN 5 BT BT 5 AT, [ B, EMT 72 GBM Y
TR BAE XA E R R e T RET —

N R R EITT B AT EMT £ FUE X £ X R
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BT . %% HF R 58 &4 25 5 GBM 40 it 89 EMT £
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SEKEF ENEF REREFRIREFZEH
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