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Abstract

AIM: To observe the impact of a tuberous scle-
rosis complex 2 (TSC2)-specific antisense oligo-
nucleotide (ASODN) on cell proliferation and
apoptosis in human esophageal cancer cell line
EC9706.

METHODS: A TSC2 ASODN at different con-
centrations (5, 10 and 15 pmol/L) was transfect-
ed into EC9706 cells using cationic liposomes. A
sense oligonucleotide (15 umol/L) and nonsense
oligonucleotide (15 pmol/L) were used as nega-
tive controls, and non-transfected EC9706 cells
were used as a normal control. At 24,48 and 72 h
after transfection, MTT and TUNEL assays were
used to examine the proliferation and apoptosis
of EC9706 cells, respectively, and immunocyto-
chemistry and RT-PCR were used to determine
the expression of TSC2.

RESULTS: Compared to the three control
groups, transfection of the TSC2 ASODN in-
creased proliferation, decreased apoptosis
(13.11 £ 0.13, 9.31 £ 0.29, 4.38 + 0.43 vs 16.46 *
0.43, 16.63 + 0.34, 16.23 + 0.45, all P < 0.05), and
reduced the expression of TSC2 mRNA and pro-
tein (FMRNA = 260.23, 572.22, 1004.35, Fprotein
= 50.60, 330.69, 1221.28, all P < 0.05) in EC9706
cells in a time- and concentration-dependent
manner. Transfection with a dose of 15 umol/L
for 72 h exhibited the most strong effect (P < 0.05).

CONCLUSION: The TSC2 ASODN could en-
hance proliferation and inhibit apoptosis in hu-
man esophageal cancer cell line EC9706.
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sense oligonucleotide; EC9706 cells; Proliferation;
Apoptosis
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(Alkaline Phosphatase Streptavidin). 5-7R-4-%(-3
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PBS#UE; TSC2HImTORPFUAZ HILLL & 50F1
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AR FAE FH B8 W A1 Z L1-9031/9032/903 33 45 7
DABiAGH G Al H U AT 4. -HIPBSAUEE—#t
A % R, 23 A B TS C2 48 B ik
MR L2, CANImTORE (A BH A 1 FL IR
J UM P L 45 58 e TSC2. mTORE
1 A i AL 7 BE VRS S A T4l B s i, B4
SRR, BRI TR T BENLI L0 S LT
Fi BEE 40 B 5 P o 4 L R A e R
AT V20 (10): <1% K053 1%-25% 41457 -
26%-50% K257+ 51%-75% K355 >T76% K44y,

o35, FIR2FRVE Sy 45 AR, LR MER R
HEAMRIEKFE
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PCRy™W)EAT B R W e s v vk, SRAMKT R 82
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T A K RE LU AR, SRS H I BB AR
X

Sit A0 RAISPSS17.0% 00 #r, ol
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BRI 2807 Z2 08T, LAP<0.05h ZE R it
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2.1 MTTHW 2 038 2846 ) YT SC2H X
SR R(ASODN) Ji5, Fiti v 5 0 B 1] (1) 354 1,
EC970641 i) 345 e J) 9 9, HAE15 pmol/L.
72 hAEHH ok, [A)— W), A% S A S
FECZH LU B 4 M 8 L 1) 22 A G 2 R (=
140.66. 153.57 }2160.65, ¥4P<0.05), i £ %}
2 M) 22 R TC G v 2 L(3P>0.05); [Rl—¥#k
, SEBO A &I R S R ZE R G R =
167.59. 247.39 :541.54, %1P<0.05, %1).

2.2 TUNEL# W 28 i 08 09 45 R #EYLTSC2(H)
& X H R R(ASODN)48 hi, S22 %441
AT FREIME T AL, B X R4iMitt, 25
HA G F R L = 562.46, P<0.05); AN[RIHE
(145 SR P LA, 22 38 Gk 24 (Y
P<0.05), H.BEAG UL R3S I0, X 40 B v il
YEHISG 5 (&1, %2).

2.3 &4LEC9706%8 AL TSC2% & AmRNA# &
ix FRTSC2IM R LSRR % IR (ASODN) Ji5, Fifi
PRI (] (38 0, EC970641 - TSC25E
KMmRNAZKIL TR, HE1S pmol/L. 72 hEH
I, AN TR B, &SR A 0 AL LR,
S EGIFEXEEH = 50.60. 330.69 K%
1221.28, $%JP<0.05; FmRNA = 260.23. 572.22
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1 EC97064RR/ATAVIESUTUNELE, x 400). A: XTIHL; B: PL15 pmol/LINIREEFEGYTSC2 ASODN 48 hifJiRIa 4.

2 EC97064BIATSC2EBEMIRIAGRBLAILPVIE, x 200). A: XHHAZH; B: LU15 pmol/LEIKEEFESLTSC2 ASODN 72 hAistiasi.

& 1 AELREMBIRISIERIILER (mean + SD)

4R 24h 48 h 72 h
EBNRA 1.000 = 0.000 1.000 +0.000 1.000 = 0.000
N-ODN3IIRZH 0.961 +0.035 0.952 +0.037 0.981+0.017
SODNYIRA 0.946 +0.043 0.938 +0.032 0.969 +0.027
EEUTSC2 ASODNZE

5 umol/L4A 1.155 +0.028* 1.106 +0.053™ 1.318 +0.026™
10 umol/L£8 1.307 +0.032* 1.392 +0.045™ 1.567 +0.031%
15 umol/L4H 1.463 £0.016™ 1.571 +0.036™ 1.770 £ 0.043*

°P<0.05 vs IEBWIRAE. N-ODNIIBERISODNIIRE; °P<0.05, vs 24 h. 48 h. 72 h 3ITAREHES.

R 2 RNOLELE48 hEATIEHEER

48 BTiEH
ERXIRA 16.46 +0.43
N-ODNIRZH 16.63+0.34
SODNYIRA 16.23 +0.45
FERTSC2 ASODNSELGAA

5 umol/L£H 13.11+0.13"
10 umol/L£8 9.31+0.29°
15 pmol/LZA 4.38 +£0.43°

°P<0.05 vs IFENIBLE. N-ODNITIBEFISODNIYIRLA.

HHRIFHAE X EFEA = 123.47. 83.595:13.29,

www.wjgnet.com

41P<0.05; FmRNA = 67.81. 139.61/:392.57, ¥
P<0.05), 1% HEZH 25 0 1R] 55 L 88 P>0.05( 2, 3;
%3, 4).

3 e
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(R SEEAEIT RAL N 20%-30%" . -8 1t 5 51 4
RN BRI 259 S U oy TR A
PIMII R A5 A BIF ST DT P B A i)
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%2 A2E

TSC2 R L B #

HF AT R R

EC9706 m it 3% 4R 24 h 48 h 72 h

B IR FEWIRA 7.10+0.21 7.18+0.13 7.35+0.15
N-ODNXIBH 7.01+0.24 7.16£0.24 7.31+0.11
SODNYIRH 7.60+0.10 7.66+0.18 7.82+0.20
ERTSC2 ASODNZE
5 pmol/LZ8 4.99 +0.09 4.10+0.18" 3.16+0.12*
10 umol/LZR 4.30 +0.09 3.12+0.19" 2.09+0.16™
15 pmol/LZH 3.81+0.10™ 2.12 £0.26° 1.45 +0.08™

2P<0.05 vs IFENWIRAE. N-ODNIIIRAFISODNIIRLE: °P<0.05, vs 24 h. 48 h. 72 h 3 ARENES.

axi| 24 h 48 h 72h
ERNIRA 0.845 + 0.004 0.854 + 0.004 0.860 + 0.007
N-ODNYIRZA 0.842 +0.080 0.847 +0.002 0.851 +0.005
SODNYYIRH 0.842 +0.020 0.859 + 0.003 0.862 + 0.002
EEANTSC2 ASODNE

5 pmol/L4H 0.789 + 0.003* 0.740 £ 0.006™ 0.684 +0.027*
10 pmol/L48 0.718 +0.006™ 0.654 + 0.004* 0.610+0.011%
15 umol/L£8 0.642 + 0.002° 0.542 +0.003* 0.415 £ 0.024*

°P<0.05 vs IEENIR2H. N-ODNIYBAFISODNIIBL; P<0.05, vs 24 h, 48 h, 72 h 3 AEIES.

A Marker1 2 3 4 5 6

500 bp
400 bp
300 bp
200 bp

B-actin
TSC2

100 bp

B Marker 1 2 3

500 bp
200 bp
300 bp

200 bp

B-actin
TSC2

100 bp

3 A: 72 hBZHTSC2 mRNAFIKIK. 1: 5 pmol/LIRERAH;
2: 10 umol/LifI&4H; 3: 15 umol/LIAEE4H; 4: SODNXIRZ;
5: N—ODNXHAH; 6: [EHXSIEA. B: #£4415 pumol/L TSC2
ASODNJFi24 h/48 h/72 h TSC2 mRNAJFIA. 1: 24 h; 2:
48 h; 3: 72 h.

TEAEFIRAS T, mTORSZ— Z& 413 3 R (n
EG FR. Ras. PI3K/AKTZ)F143E K (WIPTEN
MTSCl. TSC2HE AL GYK L. HPAKT/
TSC1-TSC2/mTORZ 4 BEAb Ok 53 1145 5 i
B, AR T R A LSRN b
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SE A1 MK /N DA R S g T R AR A, A
2 33 4 A R AE R A0 i I D RSB AR
AL, MR I R AR R R Th R B - L
fEH. AKT/2PI3K i AL A, i ok
KR T E U S RSN ARG A )5, PIBKAEL
W3, AT BRI B IR LS (P1-3, 4P2)F13, 4,
5= WERR IR BELEE (P1-3, 4, 5P3), ££)a W&
o T T UL G2 A 5t P i - L (PD KL [l 4 T At
AKTHE R, M RAK T BRI TSC2
[*1Ser939 A1 Thr1462, Mifi#lifil Fy#TSCI-TSC2
S AWK, EFRTSCI-TSC2E A YI*/NGTP
AR heb I, /7 Rhebif 1k, 7L IE A I Rheb1E
)T mTORP' Y. mTORAE Ky 2 (4 5 & i 1
AR R 0, AR K
YL FEp70S6KFI4EBPL. p70S6K S 14 1£40S
/NP FESOK A . Ath R 18 i A R A S6 2 11 %)
5" ity P B T WEWE B AR (5'Top)mRN A sl 3T
G AR ™Y, S'Top it & A A A il 5
fill, A0 3 LR SRR ), K
TEFla. EF2HpolyAZi & H H4%. M4EBPLA
— PRI R, 45 S R B AR LR R
elF4E L fift 25 1K, UiF 5 el FARZ: A5 RIS 3R A
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- - Ny e 273-277 D=
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JHECOT0641 AT TSC2IE I B, J5 FAMTTH PRI AR A TGP S A Ak, RTSC24
e ns , {k 74 2008; 16: 3279-3282 AT, e
éﬁﬂ H@ E/JiLE('I yﬁ Hbjj ’ V"Lﬁg&l H@,iﬁijﬁﬁ{lﬂﬂ ?lﬂ H@ E/J {J:‘I] 13 Jerusalem G, Collignon J, Rorive A, Lifrange E, HILAE N3N %, A
N w2 A N . . . THRA T K
T, RPN RT-PCREZMTS C2K ik, 45 /;ndre G Malztm M, Maw?a S, Cou;ke P. lggrgetéeéd ﬁ;"jfs Cf‘;@ oy
N NN . . therapies in breast cancer]. Rev Med Liege 2011; 66: oo A N
FAESKTS C2 [ UM ATIR ¥ Qe tr i ECI706 379-384 Egﬁgféﬁﬂi
\ R . : . R, A
A )e, REMSEIAITSC2MRIE, ITSC2/MRE 14 FK1111 L I;E“SYA/S‘Q"E‘;% >f< Wu th iue P, Lomall S TSCaEBAN A
N N NN uri FR, Sun SY. Perifosine inhibits mammalian P s
R, AN S TR fE T W, PTIRE D) TR A target of rapamycin signaling through facilitating ;] § ;,? ¥§ ju if\
T S TS C2 P Ji 0 B J ) R AT (i A degradation of major components in the MIOR 4 6 77 &
. s . " axis and induces autophagy. Cancer Res ; 69: XA — A
I, AETSC2 AN IR RURITIORE IR e aore T
R AR BB VA T PR it — e e IR 15 Kudo M. mTOR inhibitF)r fgr the treatment of hepa-
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‘ 16  Boone ], Ten Kate FJ, Offerhaus GJ, van Diest PJ,
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Martinez I, Robles-Molina E, Chavez-Vargas L for molecular therapy? | Clin Pathol 2008; 61: 909-913
; . i nter. 17 3KEL BRE, WE, M. RNATHERECI70641H
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focused. IUBMB Life 2011; 63: 880-898 s (_%*%3) 620810' 45: 11'1?\4 AL Lw
2 Dobashi Y, Watanabe Y, Miwa C, Suzuki S, Koyama J 1f’mg , Sampson J, Martin TA, Lee-Jones L, Wat-
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