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Abstract

AIM: To investigate the effect of RNA interfer-
ence-mediated down-regulation of Akt on cell
proliferation, migration, and vasculogenic mim-
icry formation in human esophageal squamous
cell carcinoma cell line Eca109.

METHODS: Plasmids harboring small interfer-
ing RNA targeting the Akt gene were intro-
duced into Ecal09 cells by liposome-mediated
transfection. The expression of Akt protein was
measured by Western blot. The proliferation of
Ecal09 cells was determined by methyl thiazo-
lyl tetrazolium (MTT) assay. The migration of
Ecal09 cells was evaluated by Transwell migra-
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tion assay. Vasculogenic mimicry was evaluated
by counting the number of capillary structures.

RESULTS: Akt expression was markedly down-
regulated in Ecal09/8 cell clone (transfected
with the plasmid harboring small interfering
RNA targeting the Akt gene). The expression
of Akt protein in Ecal09/8 cells could not be
detected by Western blot. The proliferation of
Ecal09/8 cells decreased significantly compared
with untransfected Ecal(9 cells (P < 0.05). Tran-
swell migration assay showed that less Ecal09/8
cells could move through the Transwell mem-
brane when compared with untransfected
Eca109 cells (59.33 £ 2.87 vs 130.5 + 2.22, P < 0.05).
Ecal09 cells were capable of forming vasculo-
genic mimicry patterns in vitro. Silencing of the
Akt gene could significantly suppress vasculo-
genic mimicry formation in Ecal09 cells.

CONCLUSION: RNA interference-mediated
down-regulation of Akt can attenuate the pro-
liferation, migration, and vasculogenic mimicry
formation of Ecal09 cells. Blockade of the Akt
pathway may provide a new approach to the
treatment of human esophagus squamous cell
carcinoma.

Key Words: Esophageal squamous cell carcinoma;
Akt; Transfection; RNA interference; Vasculogenic
mimicry
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AP mLREASX 10 /mL# &40 4m fo & %,
B2 e WS 3 st T e B 2m i td
EIREMBE.

ZER: Ecal09/8% F & T Ha R 4F, Western
blotzt 2.7 JU-F L Akt& k. Aktik T )5,
B3 74 4 1 9 0, 53 (P<0.05), i 3 iE 45 4k
BETH, H5RELGmpiLFIA TR
JIE &) 4m AL A PR 20, Y (59.33+2.87 vs 130.5+
2.22, P<0.05). =232 it = TG tafe el &
R LEMFZ W B Y (P<0.05).

it RNATF T3 A&Ecal09 ¥ Aktéy it 2k,
i Akt A TG 2 F& 4m Bk Ecal 0949 3% 74
5 B A A VMAL /1 ¥ M 55, el FLBT Akt
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R (B EEB(protein kinase B, PKB), j&—
PR R 737 B R K 202460 000 Daffy & H B,
JB& T 22 5 R/ 5 2 R B VN S IR 1, fh T X
ol 5 305 2 S35 5 A k8 B IR v- A ket A 1)
AP, MR A, PKB/AKtZ B R EENL
I = W PR I B (phosphatidylinositol trisphosphate
kinase, PI3K) U —/MHEAL 55, W05 PKB/
AKCEREACHT A BCRL S PR i 4 ol 7
Wl A R R Y. PKB/AKUE 4l A7
A AW PR O R T, AN Lk 4 i A7
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1.1 ## AESCCHIMAREcal09(H R 141
HLAT), pGCsi-AktRIF 4 IR ks (b ifg o
B vl 5 A (G [ (green fluorescent
protein, GFP)HRIEHE, FFAFHAT AT A J5 I
IR 1K) 46 & IRRN A% A&, FBS DMEM(Hyclone),
Lipofectamine™ 2000(Invitrogen), e [% ¥ (Sig-
ma), Pt AAkt mAb(Cell Signal Technology),
Bl#L A B-actin mAb(Sigma), flH Tt A\GAPDH
mADb(Sigma), A\ T3 fiMatrigel(BDA #)).

1.2 7k

1.2.1 etk g HRearl dPO #UE KT
Ecal0941f1£72.0 X 10° M 135 mmB; =1L,
REFETAE AR FIDMEMEE IR, ) H M 82
K 2 4170%-90% 5 & IT Uh i 4. HlpGCsi-
AktJithi4 pgfliLipofectamine™ 2000 10 uL43jl
Fike 1250 pLAEHAEZIMDMEME TR, 5
min R4, FIRMEE20 min/5 IIALFEL 6 h
J7 S HE B (4 27 100 mL/LJA 2 M DMEME; 37
W, HE6E2-3 AR IR Ecal 0941 fuf: 4t f5
24 hi%l @ 121 L BIALAR, 48 hiE HH4R 56 mg/L
ARG PR 2 (T A28 TR PR A 2 iy il R A it 2 /5 3R
F) PR BEPE R FRBOIEAT TR L, 294 wk)im B
FEAE6 mg/LAAAE NG B 2R B IR P 4R B AR, 97K
R TR B Y B S R TORE. e Y T4 TR
pGCsi-shAkt K0 W (1) [T 6 BETTRE PR 41 23 31
fir 4 HEcal09/shRNA JEcal09/Neo. f8'E 5t
B I 456 Western blot % 58 T PRI

1.2.2 Western blot: 4IfiZR & /53 2877, T
P PBSUEAN 2k, I IRl & S,
PG4 °C, 12 000 r/min, /010 min, B
. RHIBCAVLE R K. BUAE 40 pg
F100 CHAAEYES minf5 FRE, 1740 mAFRR
SDS PAGEHLIK, 100 V2 K% HLFE 2 PVDFfi,
50 g/LIBEIR W ik 411 hjS TBSTIEYE, 5 min
X3, MMANGE M E—Pi(Akt 111000, B-actin
1:4000, GAPDH 1 : 8000)4 CHE LK. &k
HTBSTEYES minX 35 FFIIHRPARIC I —$T
CEPLRL 2 5000,2£51%1 © 3 000)=iHMFH 1 h,
TBSTIEPES min X 3. ECLAL 2 Kk 6k i 5%

1.2.3 MTTi#kA M 45 437 G Ecal 0949 38 74 J5 A
7] 4 i ik 442 000/fLEEFT T-96fL1, SMTT(5
/L) N, HEE4ET d, B 1 dBESLIN200 pL DMSO,
FEIRHR 15 mind& A J5, TEREARX 2570 nm
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20 g iih £k,
1.2.4 Transwell 52 o460 4% 4 37 J5 Ecal 0949 it 45
& 7. KH L1428 uml#)24fL Transwell’) % (corn-
ing). MM S AN E F T 5, FEnl
X 10N, SRR 200 uL. R JH500 uLf
100 mL/LJIGF 3% (DMEME; J59. 24 hJg
R[] 52, HEGL 4. 40015658 N BENLIS AN PLET 4
HEL TF B T R
1.2.5 ARIF = 32 R R m e E E e 71 M
220 CHEUH RAE I Matrigel, 7E-4 C Rl i
R PR VRS R B R S AN 241 4t M 35
FEMR IS VK BTV, B 24455 7245 L I A 300
uL Matrigel 5, ZNOFEBIALE 2 3451 93 A LI
FAS TR I I G AR, BT R AR 2 AR DK
LBEAT. 37 CREFRAE NI 30 minfFILEER. H]
2.5 /LR A0 25 240 o 42 o 40 sk, 7EREAL
PRI mLIR R 5 X 10%/L Ik &4 40 o Bk, &
FHAAIREFR 12 WG bR gE, Wse s 4 i
S0 0 1) IR 5 A I B L R e R L B LT
{85 WA (X200 by T 28 £y P
SA VLI BGOSRV BUE IR 25 M B, B
MLEF R34 (E. T S 3K,

Bt AbFR K HISPSS11.0G8HH Ak B %
5. THE OB, Hlmean+SDZ/R. 21504 EL it
K G By, P<0.05 K4 e it X
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2.1 ¥ % %FEcal09/849 GFP & i& 205t I IN s e 4
S G IS TP TOR 4k S AT AR e B e, LETEk
) e R, DA L L R i e AR, R RR
HEcal09/8. AN MuMRAE (5] B 56 BB N Ak
SR 98, UF SETORL L N 41 i 3 R 41 JFFa
KiL(E).

2.2 Western blotA& -F .2 R Ecal 09/8 ¥ 7w [ L
FICAKI AL, 1 Gy 1 0 HEOTORE (1 40 i bk
AKtI) L 5 AN G A G W 72 . ki) e
YL HL A Western blot 72 45 - (K]2), AktEz 3
KB RCD, JCILLLS R TR s, 1k
SE 1S ORIAT R E #E Y. 3 moJr FeE Rk, Bk
H TR R 85 L b B 4 Ak, RIEcal09/8,
2 Western blot % & JL T- LAkt R IA(K13).

2.3 MTTikA ) 20 B3 78 6 T A MR IELE7d A
B 22 11 1) A K A B TR TP 4T B AR TR B
YA (P<0.05), T BP0 A 5 R 2 G4 o et
Z e (El4).

2.4 Transwell 5234 R AktUTER)S, Ecal09/81
IEH# RE B R R, o N A A e 2
b BRI Y4(59.33+£2.87 vs 130.5+2.22,
P<0.05), i BH 1 Aok 18 40 R A G 21 7 i 4 o
BIG 2= 7(124.2+£2.1 vs 130.5+£2.22,
P>0.05, K5).
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s Pt RNA  Pactin S G S S S e 4 000
F AR 1.0+
% ﬁf 9 %Egiiz A B 2 Western blot MR H L MINECA1098VAKIBEIFA. .
MU RLEREL N e IURE109; Neo: FZSEUIAA; 1-4: ARITHE <
BRRERME o
HEcalooPeys T 0.5
45 R A E T Akt
ii?ﬁiﬁ? i N Neo Ecal09/8
S MR T — Da
= nl ) > 0-0 T T T T T T T 1
wimictin.  ac 60 000 0o 1 2 3 4 5 6 7 8

aeor D S SR o0

B 3 Western bloH IR E R 24BIBECA109/8HIAKREIZIX.
N: RFEYYHECa109; Neo: F54wS AL,

M {EMatrigel b3 REBLHLMLE P 5 40 () 1k
FHEIERE, 2912 )5 T8 R 20 (1 07 AR A 45 44
(capillary structure), % FLANFARELZ N IAHIE R
PO R. B A Gl A A L 4L DL T ARSI TE
TE HCRE ) IR W] AN, FARGE IR, 2 A
SE A B IR L BOR Gk, ERE B H W 8
/b6 4(P<0.05, [K€16).

3 e
PKB/AKt2& 4 Mo A7-35 15 5 38 3 o 1 OB 5 2,
7540 i K 8 AN TR B B BT R 45 18 45 T IR AS A ).
PKB/AKtIIWF 5T H i 40 B 41 i (5 5 5 S
FUATR ) — AN FT T RNAT 02— FhdE 5
PERERIGUBR AR, A& A AL R rp SR PR 41K
P b e I LN, 8 S AR AE AT Al
JLAT 5 e 3 T 9 R S5 s 7 R
JifrJ8q K 22 st A AH DR A 50 1R R LRI RN VR T 7
W REEE BEEAEH, Bonth T E XM
775 L EATIR SRR Sk, R S R 25 S mty
FUATE R A AN AR A RNATF
(RIBIL S A &0 5 S DR B LB & 314 2 RE PR 4 O
F A6 A0 MR AT B S, A A A M e A
LEUEERNA(AsRNA), FifiJ5 dsSRNA#E VI H B Dic-
er87 Y1 421-23 bpJ/NT-HERNA(small interfering
RNA, siRNA). siRNAF 5§ 145 5 T RNA
7 FIPTER 2 A (RN A-induced silencing com-
plex, RISC), RISCHR i i 5 T AR S5 ) -5 4 i)
mRNAZ 5, R4 FEHFmRNAREAR, AT
I PR

AL AT (5256 P 3 2 I ATRN A T4
FORVTER L s IR FHIF-10, 3R B UL 1 40
HAR! ™, FEASZ I R AT A R T 4 ANA
FIREE A Akt 4ROk pGCsi-Akt-1. pGCsi-

4 MTTERNECa109/8 AR B 42 EILTEAE NEV T k.
Ecal09: AHFEGLH; Ecal09/Neo: FEYLZ3#E A ZH; Ecal09/
shRNA: FATE TR, 'P<0.05 vs AFEGLA.

Akt-2. pGCsi-Akt-3fpGCsi-Akt-4, H-L&id
IS 4 e 18 R B = I p G Csi-Akt-1, 1]
WAL S W ax (o i R0, Ho T RLER Ak
PR IEE R TP R0R I . e S o AT
HpGCsi-Akt-11H0 iUk e 7 G £ 5 40 i
Ecal09, HyfEd KIGFR)E, HIE5O0 BME T
MEE, 7] WEcal09/8 v A 4 o I 4 (1,98t
Rk, PR TR O A B SE R 4 b AR e R A,
Western blot45 R 7, Ecal09/8 v & JLF- Fo Akt
HIZRIE, ME— AR R AR T IR,
H AT, 2 SLEh AT 3RO R, BT AKtL,
AK2FIAKB™, o DAkt R IA Eioh F o, B
AT, B SRR A, oAt 2 20 B R A
AKQKIE BAAAGHHNE, bt llg b & i
%, FUCE B U TR, Alt3 78 I Fl 52 AL
P ILEEE, A R A2 KT
FAkP A Z PP NI At R Ik Sk 4
2 RIFREEMETE AL, HLAESBO0 R P AKT IS fh /K
ST, L Akt LIS v S R A 1 i
o, WRT MR O SRR L TS 222, I
7EU0 S . FUIE TR R ILAKR RIE T I E K
HEPP R . FUIRE T A3 R IA, T
Ja 2PN DL AR S IR ) e R #
FEANTIE S B DIAROC. T IR S50 b R I, Akthl
TP, 20 M Fe e i O k1, 40 B T fE
D12 N, PORAKUE B R IR A
FEAEH. AT gt BB oR, B A Ak
Ecal09Z4 50T ARt 40 BURLE G, AR B
ZOH G T e Ak, 4 Western blot% & 44
JH AR e Ao P R k. L 1) T RE S a ik
— P RAKIUER G Ecal 09F( 6 . iTRS A )
R B LA AL A 148 A (vasculogenic mimicry,
VM)A (5 W k. FRAT R s A e
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