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Effects of ME3 on the Abilities of Proliferation, Migration, Invasion and
Mesenchymal Transition in Human Glioma Cells

Chen Xi, Han Xiu, Tang Yu, Cheng Jie, Liu Fei, Xu Jing, Gong Aihua*
(School of Medicine, Jiangsu University, Zhenjiang 212013, China)

Abstract  The purpose of this study is to investigate the effects of malic enzyme 3 (ME3) on the abilities of
proliferation, migration, invasion and mesenchymal transition in human glioma cells. We first detected the relative
levels of mRNA and protein of ME3 in different glioma cell lines, respectively. Then the specific plasmids (sh-ME3)
were transfected into the glioma cells US7MG and U251MG. The effects of ME3 on cell proliferation and colony
formation were detected by CCK-8 assay and clone formation assay, respectively. Transwell assays were used to
examine the ability of ME3 on cell migration and invasion, and wound healing assay was also used to measure the
cell migration. Western blot was used to examine the effect on the mesenchymal transition of glioma cells with the
ME3 knockdown. The results showed that the ME3 knockdown decreased the ability of proliferation, migration
and invasion in U87MG and U251MG cells, and also inhibited the expression of mesenchymal markers and
mesenchymal transition of the glioma cells. Collectively, the present study demonstrates that ME3 plays a critical
role in the development of glioma and may provide a potential therapeutic target for it.
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100 J2 J5 968 2 P Ao 22 A1 R 2 DR T 4 L S A T
TR, A2 PR L WL BN vy i R A 1k
PO PRI, A SR A4 o P R AL L, R
PEVERITE . R B 5 BRI B S5 Ry

BRI A BUREY) . R RS 2 MR 2R B L [ R
T, TR R PR ) RO R L B KB R, 2016
F, WHOZF b tHE A i i S5 96 73 942, 1R AR N
R R, T ATV B e, o, IVE0EiE
TR e, BTG RZE, 28N 2 T IR o B2 e
(glioblastoma multiforme, GBM), K% 5 Fir A fivd [ i
T F180% 4, MR AEGBM 73 773 A, 1) J5it B4 (MES
RGBMGMERE E s Tl 22, H A R GBMA] LA
Al gk Rk EIIMES TP, i Tt = B iR IT F
B, AR ZHBEEVEIR R iU 8 T2 1~24E 2
EAET=M, PR, dn SR AT DA e o P 3 0 5 40
R BT o B 45 1R 401 WL P 3 B 2% BEL BT
A RERE 9l PRAE AL 112 W 5 6 7 SR

SE IR R 3 (malic enzyme 3, ME3) /& S SR i 5K
TR — B, 39 SRR e S R AE A 2 R R AR R R
Ao EEMER . SRR S — Fh i 47 75 1) DY
RS A R, 7 DU A AT I ) AR s B B L3
TR AR NN IR, XA s B[R] B £ i 45 NAD(P)*
AR ANAD(PYH e 7EIHT FLEN V)4 A, 9 SR R Il A7
OB, S SRR AT 4 AR A R i R R
e MR8 o 4 R JTRT ek Ak rh R S SRR I AT R
FINADPYE N4 A 1, i & s fENADPH, Jf:
A B K Ml 7 T P S [ I 1 5 . A BE AT AR W,
ME1(c-NADP-ME) fil ME2(m-NAD(P)-ME)#} ] 7
PSR 52000 [ Jg 248 i 11%) 38 B R0 AR A R, T
ME37E I8 1) 5 A= ik A% w4 FH A 1 A BH A
(Rl e, ASHHE 5T B AE T e ME3 L i e 98 A 1 A= 4 2
RURE, Rt — AR I FE 4 SR I AR AR

1 MR5E%

1.1

1.1.1  miefa 4 S gy N Wi Jise Jo3 968 44 PR R
SW1783. LN229. US7TMGHIU25IMGIH H  [H £}
e AN . pLKO.1-purodf 7K VT 75 k2 B
LU AE AT T = FR A

1.12 &K fiti 4 1S FBSIY H Gibeco A 7
DMEM#% 3% 3£ 1 H Hyclone /A & . Trizolink 77 4 H

InvitrogenA o ¥ % 5% 3 71 W H Thermo A ]
8 g4 F| Lipofectamine™ 20001 H Invitrogen A 7]
Transwell/)N % i H Corning A 7). % i Ji2 4 HBD
PharmingenA 7 o BRI 1% N VI IZ IR B EcoR 1F14ge 1
I ENEB/~ 7] R 9t A\ B-tubulin$t /& 14 H Bioworld
AN Al B Pr AME3PL AR T H Abcam /A & . EMT
55l E 5 4> 1 AH R B T H Cell Signaling
Technology A . £ Pt . FHL K — 1) H Santa
Cruzaw]. CCK-8¥AVE HPromega/A 7], 2xSYBR
GreensZ B 52 ®=PCRTI R & ¥ ¥ W H Bioworld A
Al MR ERIEE B S REDMHEARERAF.
DHSo/# 52 254 e B - ifg B P S8 A RHE A IR 2
F]. dsDNA oligos HH & B A VIR BR 2 7 & o
1.2 75
12.1 %A% EFPCR(Real-time PCR) %M Trizol
7 150 B P P A i o TR 4 e (SW 1783 LN2229,
USTMGAHIU25IMG)HIRNA, 5 % 3% ficDNA, LA
cDNAH IR ¥ 38 N 2 & RIGAPDHAN B (1) %&
ME3. Real-time PCRX M %% £ 95 °CTAZ $£30 s;
95 °CAZP£10 s, 56 °CiB k30 s, 72 °CHEfH10 s, H£38
MG, 4 °CI-TFE. ME3 E 35519 FF %) N: 5'-ACC
GCT CTT TGA GGA ACT CAC-3'; N5 Y5 N:
5'-CCT AAT CCC GCG TGG TGG-3'. GAPDH |-
W 519 751 A: 5'-TGG GGA AGG TGA AGG TCG
G-3"; FiF5I¥F5A: 5-CTG GAA GAT GGT GAT
GGG A-3'. GAPDHE /N Z 3L A, 1T HME3 ) AH
X R IE ERQME), 1HE AKX A: AC=Cty wam—Ctyz,
AACE=ACtyeapy—AClygyen, RQ=2"4 3 H ¥ %F 18 2H 1)
H I EE FImRNAF G ik EAE N
1.2.2 Western blot# | 2\ it F 48 *= & & /7 K F
Zf AN I N2> 3 EREZZ MR, 100 °CHNFAS min,
12 000 r/min&5.0>5 min. F10% SDS-PAGE4) & ¥
i, WEFEIL I ZPVDFE . 5% ARk 1], B T =
M1 h, M —HL, 4 °CHiF 5 i1, TBSTH:ME3 X,
K10 min. =& FERPU(1:10 000). FPr(1:5 000)F
H2 h, TBSTHAR3 K, BK10 min. ECLAL: KA
W52, B AR R
123 ME3T#RAegME 1ESigmais 7 B MWE
Z CL7E293T4H i H il SE ¥ sh-ME3 [ /7 41 . sh-ME3
BT HI AN 5-CCG GCC TCC GAA TCA TGA
GAT ATT ACT CGA GTA ATA TCT CAT GAT TCG
GAG GTT TTT G-3', M 5| #1741 4: 5'-AAT TCA
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AAA ACC TCC GAA TCA TGA GAT ATT ACT CGA
GCC TCC GAA TCA TGA GA TAT TA-3'. X} 44
sh-EGFP_I- i 51 # ¥ %1l : 5-CCG GTA CAA CAG
CCA CAA CGT CTA TCT CGA GAT AGA CGT TGT
GGC TGT TGT ATT TTT G-3', Fi51¥F 5N 5'-
AAT TCA AAA ATA CAA CAG CCA CAA CGT CTA
TCT CGA GAT AGA CGT TGT GGC TGT TGT A-3',
S PR K I s F AR i O O0UEE . EcoR 1)cAge TR
B Y)pLKO. 1-puro i 4, B V) 5 i 874 5 XUEEDN A
P2 J5 AL B A AT, BREDUER 7e (S PCRIEAT %5 58
Je 3% o mL R, Bk A TORL 22 U IR A JE 20 °C
TRAT I T 40 M 2 e s 56

124 @mfindtd IR BURAMRBENL 7 At B2
RSG5 5% G2 5 bish-EGFPAlsh-ME3, # 4L i
VR A3 Fh R 6FLAR, FFFLS<10° 20, 75 BRI
NHTT W 58 4 35 77 He i G M5 R 77 26 . KRR
55206 41 4y W) 442 pg sh-EGFPHIsh-ME3 )i ki fin A
200 pLJG MG EE 7RI, H 435 72 B AR B AR AR AR
J91:2. 510 AR AR o A 00 N 200 LG I 37 35 77 4
W, FRES min, BEE B RS RRR G, EiR T
B 20~30 min, FFIR ARSI IMN6FLAR H . T
NFFRF04~6 WG, B T LI 3G 7R e R 5 = B 7 3t .
1.2.5 CCK-87% #| 4m JitL 64 32 74 4% W e g
12 hJe 40 i FH R B A, 1< IR 26 % i i T
(PBS)JE V1Ko LAIx10%/FLEF0 T-96FL AR, [F] B ¥
EAX A AN, 720 751 2. 3. 4. 5K
HIA10 uL CCK-8IE M, BELIF E2 hia, 1EMEL S )%
REIAL 490 nmAb IS FLI B (DY . EE R 3K
SPYSE, AR [R] AR Al FE G 38 B 2R R 9\ G 42 1) A=
Kz,

12,6 wEHREE & ERAIRAARI 5
4 B E B RN BT RO S, R4 B AT 000/9L
R R 6fLIR T, BB, MmN s, FH
Figt. M3RWHIRIEFRE, A10K )5, WHIRETAT
F B 90 M ve BE I, W 25 IR Ak, HPBSIE TR R 2
TEIR2IR, 4%% T HE [&] 52 15 min, PBSTA £ 22
Ye2ik, FFLIIAT mL 0.5%%5 i 58 4Ly 4 220 min.
Pe B2 RYGR, £ BB T EETHEOR 7501 4 i
() e B B, A5 4H S8 ko ST iR AT3 IR, B3N E AL
127 XRPR%EE AMEFE Y48 b5, WAL
Tl T-244LAR H, A Z A ML A FE IR 90% ) IR, I
BN ME R FR A, TREMm BB, 24 hE

OCAE [ e A B AR I, THEAR TR %, B R 3IE B
FIE
1.2.8 Transwellit #% 52 36 o B 28 S 06 20 41 P
43 99 % Yesh-EGFPHsh-ME3 Ji ki, 48 hJ50.25%/1% &
FIEE WAL, PBSHE2YK, 1 200 r/min .05 min, 3¢ LiE
i, 11600 pLJC I i DMEM = 240 i, TH40h i+ 504m
i, B5x10°4H i fh N Transwell/N=E FZE, NETE
TINS500 pL5E 415 775, 24 hJg FIPBSTEVELIR. 4%
% T W I 5 VR 1) 52 /N 2230 min, 45 5 48 G 130 min,
W ELA0 0, TR T R AL, 45 RECTE I ME.
1.2.9 Transwelliz & & ot H ZH I SE2 6 2H 441
43 %% Yesh-EGFPHIsh-ME3 i ki, 48 hJ ] L iRiT#
SE I8 7 VE WG T B 51044 48 B A N Transwell /]y
= L ZE@K 1100 pLE il jEDMEM 54 plLJE i Jis VR
HIMANNE B, 37 °CIUE0.5 h, UiR), HARERIES
TR S —3K
1.3 #HEST

Bl 48 K I SPSS 19.084F 37 E4T Gi it 240 #r .
SIS HCHE F 5 B v 22 o, AR AR S5 5 LU BeR
k5, 2 AR LR 3R 7 72 43 A, P<0.05 8 %
R EME -

2 HFHR
2.1 PRSI ME3REFEHIRIEKF

N TR EIME3LE IR R AR R I R
X, FATE SE1EOncomine B4R FE v 43 4T T 1E & b
22 T4 i 5 GBMZH 21 ME 33 [R] i) 26 ik 7K P15 0
SRR, FEGBMA LI, ME3SE R 1) 3R 18 /K~ B
T E(P<0.01, E1A). R, ATIE 8 7 A
R A i F s B (www.proteinatlas.org) F A [A] 45 2% ik
JFRIRE Rl R FE A IME3 2 (1 UK T (B 1B). 4551 K
R, AEARESE SR I 5% T, ME3SE A i K a1 4%
WIS . X —4E R eR, RN SERIE s
ME3BRFRIK 7K AH G
2.2 FXBR R 4RAE R ME3 R E R IAKFAIHE M &
o E FIME3 Rk H

9t E BEPCREE KB, USTMGHIU251MGHH
H s ME3 mRNAZK -5 T SW1783FILN2294 i, %
A AR X (P<0.05, E2A). Western blot%
7R, USTMG. U251MGHH i HME3 & [ K ik /K
EmRNAKF- A M. (E2B).

AT 5T % EXME3 /1 231 T US TMGATU25 IMGAH
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(A) (B) The human protein atlas
Lee Brain Database ME3
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o AV SN 3 o LOe vy i
Ar IEFHET A5 GBMAL L HME3 mRNAJK T, *#P<0.01; B: ME3YE & S R IR 5 1045 20 B8 2H 23 h 1) 2 1 TR P (www.proteinatlas.
org).
A: the mRNA levels of ME3 in neural stem cells and glioblastoma tissues, **P<0.01; B: ME3 protein levels in high grade glioma and low grade glioma
tissues were analysed through the human protein atlas (www.proteinatlas.org).
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Fig.1 The expression of ME3 gene in human glioma
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U251MG U87MG LN229 SW1783
© (D)
1.59 1.5
' U251MG U8TMG
sh-EGFP + - + -
1.0- sh-ME3 - + - +
ME3 | s . -

B-tubulin | @ D | | - g—

Relative mRNA levels of ME3 (fold)
Relative mRNA levels of ME3 (fold)

sh-EGFP sh-ME3 sh-EGFP sh-ME3
USTMG U251MG

A 4R N R A AB(SW 1783 LN2229. USTMG. U251MG)HME3ImRNAZK T, #*P<0.05, 5U25IMG#H HL#E; B: 44 A 5 R 4 A(SW 1783
LN229, US7MG. U25IMG)HME3[{14E 13k /KF; C: sh-ME3%% JUSTMGHIU25 IMGAL L J5 ME3 mRNAZKF, *P<0.05, 5sh-EGFP4LLL#%; D:
sh-ME3#5 JLUS7TMGHIU25 I MGA il 5 ME3 [ 8 [ I8 K ¥

A: relative mRNA levels of ME3 were detected in SW1783, LN2229, U87MG and U251MG cells, *P<0.05 vs U251MG group; B: relative protein
levels of ME3 were detected in SW1783, LN2229, U87MG and U251MG cells; C: mRNA expression levels of ME3 in U87MG and U251MG cells
transfected by sh-ME3 plasmid, *P<0.05 vs sh-EGFP group; D: protein expression levels of ME3 in US87MG and U251MG cells transfected by sh-ME3
plasmid.

E2 ME3TE ARRL BB 4R RE h B9 FIE Msh-ME3 BRI Y F U3 3
Fig.2 The expression of ME3 gene in glioma cells and the efficiency of interference by sh-ME3
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( A) = U251MG
£ 6-
e -o- sh-EGFP
Ei = sh-ME3
54
&
&
E
=2 :
3
j&)
E 0 1 1 1 1 1
<
=70 1 2 3 4 5
~ Time (d)
©) sh-EGFP sh-ME3
U251MG
USTMG

A: sh-ME3¥£5U25 I MG/ L5 41 IR 4 7% 2 B: sh-ME3 %, JeUSTMGHIL IS A1 I B3 % C: sh-ME3#%xU8TMGRIU25 I MG L J5 41l 1

MR FERETE E 70 D: v SO R RS20 A ) SE B, *P<0.05, Sish-EGFPA LLAL.

A: relative proliferation rate of U251MG cells transfected with sh-ME3; B: relative proliferation rate of US7MG cells transfected with sh-ME3; C: colony

formation of U251MG and U87MG cells transfected with sh-ME3; D: the graph indicated the average number of colonies. *P<0.05 vs sh-EGFP group.
E3 TEMENEIE R 4R R B A A e P Ak BE

Fig.3 The down-regulation of ME3 inhibited the proliferation and colony formation of glioma cells

M HEAT 5256 . #9%E (sh-EGFPAIsh-ME3 i ki, 3323
RN G, 33— 0 0 H A M S0 IE TR AR . 58
iE JEUSTMGAIU25 IMGH% Y&+t Jii k48 h, ¢ 6 &
HPCRZE K W, 5 X 18 2H (sh-EGFP)A Eb, SZ 56 41
(sh-ME3)HME37K-F- B BB, Z A Rt E X
(P<0.05, E]2C). [FIA}, Western blot &l 45 S 11E 5k,
SEIG HME3 I 2 1 3Rk /KF B B BE (R (E2D). &
SR, A TR F BT BT RZsh-ME3 B % A 2
41 i P2 S5 R U8 TMIG HITU25 IM G4 i HMEB [ 634
2.2 TAME3ZTUSTMG. U251MGIE%E 1 53 (%
AP WAL oA

N T FIAMESBE KR IEXTUSIMG. U251IMG
1 6 4 5 2R (1) S, FRAT 190 T R A L J 1R S
BRSBTS 24 34 4y SROFMI96FLAR - i 4141 i
I TS . 5 %F FE 41 (sh-EGFP)H HL, SZ256 41 (sh-
ME3)ZH i ) AH % 38 58 i3 22 0 G5 FRAIS, 7248 hED H
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w
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=

W
4

(=)

Relative cell proliferation rate (fold)

Time (d)
(D)

500 =
400 ~
300

200

Number of colonies

100

0
sh-EGFP
sh-ME3 - + - &

US7MG U251MG

B I 8 B 00 o) AL 5%, I o B ) 2 K 40 ) 20 5 B
HH T (P<0.05, EI3ARIE3B).

[FF, 97 208 T ME3E: R % 4 A U8TMG .
U251MGHH il ve [ TV R e 0 52 e, 1 5T R0 3% 34 5
24 hiH A R 43 v I AL 0004 4 i T R 77 I
W, 10K Jig % K T-50 448 o 1 5 e T 4, S 56 4 40
JL TR 1% ) e B i B R AIG T 6 B 2H(P<0.05, EI3CHH
KI3D). 45 SRULH, FIRME3RER A LLIHIUSTMG.
U25 IMGHH R RT3 B 2 DL R 40 B 1) e B2 T R g
2.3 TIEME3XTUSTMG. U251MG4RBE AT
FRZE8E HBIF2 M0

KRS58 25 R Bow, 5XRIJEJE0 hgb B b, %t
HEZH )R T T A B 6 0, T S 50 4H IR T 4
IR O AR B /0N, U25 1IMGHH i ) 06 R 20 5 52 56 41 4
XER 5 BN 64+4F130+4, 2 55 H Guit ¥ = X
(P<0.05, EI4AFIEI4B); USTMGHI ifg () X} & 20 5 s



872

B

sh-ME3

Relative migration distance (%)

© D)

P\ =
s 2 2

(]
(=}
1

Relative migration distance (%)

U251MG

0
sh-EGFP
sh-ME3

(E) )

Migration cell numbers of
U251MG cells

G) (H)

sh-ME3 100

80

(=N}
(=]

Migration cell numbers of
USTMG cells

A: sh-ME3% JLU25 MG Jm 40T A2 150, B: sh-ME3%% 52 U25 IMGHH iz 40 i A0 %R E 2 (%); C:

RIS )1 12 27 A B . *P<0.05.

A: migration rate of U251MG cells transfected by sh-ME3; B: relative migration distance of U251MG cells transfected by sh-ME3; C: migration rate of

US87MG cells transfected by sh-ME3; D: relative migration distance of US87MG cells transfected by sh-ME3;

average number of migrated cells of U87MG cells per field. *P<0.05.
El4 TEMEHNGIRL BRIE AR AE 56
Fig.4 The down-regulation of ME3 inhibited the migration ability of

+

sh-EGFP  sh-ME3

sh-EGFP sh-ME3

sh-ME3#% J«U87TMGHII i J5 41 i # 15
L, D: sh-ME3#% 4« U87MGA A J& 41 L AH XS IEF% BE 5(%); E: TranswelliT#% £l sh-ME3 % 4« U25 I MG LS (1410 i 28 54 F: 1 3U25 1IMGAH i
of HE ZE RS2 36 AL AL (138 5 AT A3, G Transwel iE A8 A6 sh-ME3 % 4L USTMGAN 5 ¥ 41 il 75 B4, H: 12 US7TMGHI i ) [ 41 AN 51256 41

E: the ability of migration was examined
by Transwell migration assay in U251MG cells transfected by sh-ME3; F: the graph indicated the average number of migrated cells of U251MG cells
per field; G: the ability of migration was examined by Transwell migration assay in U87MG cells transfected by sh-ME3; H: the graph indicated the

glioma cells
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(A)

©

(B)
[T
5
g 72}
° =
£
=20
3z
<
>
=
(D) sh-EGFP sh-ME3

80+

3k

US7MG cells

Invasion cell numbers of

sh-EGFP  sh-ME3

A: TranswellfZZ2Hrllsh-ME3%% 4 U25 IMGAHNE = 2 FEANIE A B: 1HE(U25 1 MG A X ALAN S0 L MLET AP 38 2 IR AN IR HLE: C: Transwell {228
Harllsh-ME3# JLUSTMGHN i 5 % IR AN AL D: THEUS7TMGAH xS HE 2L AN 5298 2L WL BT (¥~ 15 28 I M B . *+P<0.05, **P<0.01 .

A: the ability of invasion was examined by Transwell invasion assay in U251MG cells transfected by sh-ME3; B: the graph indicated the average

number of invaded cells of U251MG cells per field; C: the ability of invasion was examined by Transwell invasion assay in U87MG cells transfected by
sh-ME3; D: the graph indicated the average number of invaded cells of U87MG cells per field. *P<0.05, **P<0.01.

ElS5 TRMEMSIE BB MR ZEES
Fig.5 The down-regulating of ME3 inhibited the invasion ability of glioma cells

B AR IE RS R 3 N 66£4 114024, 2 3 H Giit 2
B X(P<0.05, K4CHIK4D). Transwellil £% 5256 &5
FR R, X IR A S0 20 40 i F B G 5 24 ha Rl T
AN, U25IMGH e lAH 5 L H i # 2 T 2
AN AN K S A 2875 FN188+5, £ R Siit
R (P<0.05, E4EF E4F); USTMGHH A HE 44
5P RN T2/ E F 4 o373 9. 80+5
2045, % A Giit % 5 L (P<0.05, El4GHIE4H).
X 2H SIS #UE SE T R AME3SE [R5 % [T USTMG
AIU25 IMGYH S IE 2 BE 9855

[, BATTERE I T T I ME35E R A S
IR AR M AR 22 B T s . 45 B R, U25IMGH
H1(P<0.05, EISAFIESB)RIUSTMGHN g (P<0.01, K
SCAITE5D) A 52 56 2H. (sh-ME3) % i 2 fifo %5 W 2 A% T
X} 18 4H (sh-EGFP), ilF B N Wl ME3IH] 1 i [ J52 5 4
MR 226877 -
2.4 TEAME3$%% N AS BRE A Ry (8] R AR it 72

FATTEE— D0 I, EUSTMGATU251IMGHH
Mo N RME3)G, 5% B4R b, St 20 1A] 57 6 b
BVIN-FSRE L POV ) LSO i 0 i 5 98
S (A Ji 2 B bR S M YKL-40 81 21 3% 25 A (fibronectin)

RIS WL T RE, T L B AR EWI(B-45 %0 5 H) K-
ETH(E6) . N o R 4 AR P e e e Al
B A, LS50 ZEL AR GT T0f HiE 2 HG ) o7 e 2 Ok A 1]
T BEAR . PRI, BRATTIAA, 1) 5 e e ) i 325 5 9 fE TR
PAESS U], NHMESG, 1508 20 H 6 ) o7 % 4t
SR ES ) SULE

3 Wig

PRE I TR R e B AR 22 I BB e MR 2 —, IF
H 2R 2R G d s LR S R A S P g, o
22 29 5 I 150% L . B, BB R
7 FEARGEFARIGIT 4l DAAR S5 I 16 97 A4k 5
GBI R IR AR IR A R B LR, A
SRR BN EEAL, HAAERKESNERE
I RE AL BT BATFER S ARG U AL 2 25 6 97 B
Toik e AR Az 5w B4R A5 b -
& ¥ (epithelial-mesenchymal transition, EMT){E & fiF
MITE R A2 28 DL S FLAh ) K 3 B P9 AR 1 B0 12
(n#s B e 4Efb)yhid 5 HEAEH . Wang&5 % I,
FoxM17] DL i F 18 Wnt/B-cateninid % £ #GBM
VEMT, {H BRI g fii 112 J5 6 200 e b 8 3 28 i o 1
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Fig.6 The effect of down-regulating of ME3 on the mesenchymal transition in glioma cells
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