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Effect of hTR antisense oligodeoxynucleotide on apoptosis and expressions of apopto-

sis inducing factor in colon carcinoma cells SW480

Li Liang Li Yang Wang Jijian Department of General Surgery Second Affiliated Hospital Chongqing Medical University
Chongqging 400010 China

Abstract Objective  To explore the effects of the human telomerase RNA  hTR  antisense oligode-
oxynueleotide ASODN on cell apoptosis and expression of apoptosis inducing factor AIF  of human colon
cancer SW480 cells. Methods hTR antisense oligodeoxynueleotide was transfected into SW480 cells by lipo-
some once a day with contact transfection for 3 d. The SW480 cells with blank plasmid or with ASODN sense
oligodeoxynueleotide by liposome transfection served as control. The expression of green fluorescent protein

GFP  was observed by fluorescence microscopy. The cell apoptosis in SW480 cells after transfection were
studied by flow cytometry. The expression of AIF was measured by RT-PCR. Results After hTR antisense oli-
godeoxynueleotide was transfected into SW480 cells GFP was equally distributed in the cells. In 24 48 and
72 h after transfection flow cytometry indicated that the apoptotic percentages were 3.07 £0.11 %  3.71
0.63 % and 4.23 £0.41 % in the blank group 4.28 +0.41 % 4.49 £0.56 % and 5.13 %
0.56 % in the sense group and 13.11 £0.32 % 22.04 £0.21 % and 16.71 £0.82 % in anti-sense
group. Significant differences were found in the anti-sense group compared with the blank group and the sense
group at every time point P <0.05  while no difference was seen between the sense group and the blank
group P >0.05 . There were more AIF mRNA expression in the anti-sense group than in the blank group and
the sense group 0.368 3 £0.010 9 vs 0.152 7 £0.002 and 0. 158 0 +0.007 8 P <0.05  while there was
no difference between the later 2 groups P >0.05 . Conclusion hTR antisense oligodeoxynueleotide have
obvious anti-tumor effect by improving apoptosis in SW480 cells. .
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Ui s i —FRRIR Y DNA SRS HE B 100 Sk il
e SR AR B ST AL R EE
B ki RNA human telomerase RNA hTR i
ﬁ@fbﬁ EF‘? % E‘?ﬁ human telomerase reverse transcriptase
WTERT A TREA% 400 il 988 200 J6 7% s b et 1k ° -
DL A B RNA it {40 i S8t w2 i e o 7k A=
A FEEMIE R kA AR B A
kit RNA ZHEE X [ f;r X AZTF R human telomerase
RNA antisense oligonucleotide hTR ASODN HEA %
98 20 A A R VS MO A S AR T T
2T apoptosis inducingfactor AIF Z—FpiZ &£ &
M Al 2RI AR IR A BT 175 5 41
P R HEIIRE A0 s T A 2 B S X
JRE AN BUG %0 LA M AIF 21452 5444 hTR I
REDX (%) ASODN Fr 8 i 4 Mu P/ - A58 W% T hTR
ASODN X A\ %5 1 9 SW4A80 4 i 15 5 U 744 FH LA K
TEJH TR R ATF 9383k DU S A 45 51 9 00 5 1)
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1.1 53 #
45 T Je A i SWA80 Py AR SL 4 & 4R AL g Wi 4 Lipofec-
tin2000 I [ Invitrogen 2 &) Annexin V-PE 20 ifg 75 7= K6 0 3 751
& H LI AE AR & R RS R] RPMIL640 /NAF i ¥ A H
Gibco AF]  #t FAM #Ric 5 56 2 s & i 1L %
hTR J% CEERH R KB ASODN  H #hF hTR Bk X 4 Ko
BiRY 20 HEFEF S 46 ~65 bp  JF %K 5'-CCCTTCTCAGT-
TAGGGTTAG-3" IE LRI i Bt SODN 5 & Y FE#%
IR B AME N X IR /Bt J¥ %18 5'-CTAACCCTAACTGAGA-
AGGG-3" ¥R i) TR A L
1.2 S35k
1.2.1  ZHARAYRE 3% AL SW480 4 fiti 7 37 °C 50 ml/L
CO, %M H RPMI1640 fill A 10% /N 25 I3 55 37 W S BT
100 U/ml FHFEM 100 U/ml 55552 P Ml g ba KRBT
LYk S250 i A0 i34 Ak 1 %o o R
1.2.2 JRIEEANRMIER LERTRNEEY  SFIREE
Lipofectin2000 % Y43 & ud W45 FE04ai 1 d Pt 80AE K 4
MR T 6 FLEEFEMR FE1L 2 ml TP RE T RS T M
IKE] 80% ~90% I FF 45 4 56 LA JC ML ¥ B WL 19 15 757 T
250 ml SR SIIMAE BUR AT IR #4185 min 5 85 R
& HRIERIR- SR ERE Y BESYHE 15 min j5 N
ABIMIE TR T 0 R SCEBTTIRAL 1F CEZTIRA =8
FXTRRZ TCimE LHiER TR R e
24 h SR E R EEERELT B 1R B 1 RFERN YR E
JOd FELEFEYE 3 d 5524 48 T2 N KGR —HLAn i kAT
el
1.2.3 S84
FHE QIE NEBTTImRA X4

Oz XA = E HnA g5
LYREN 2.5 pmol/L

QR LR R X4
Hix 3 N EAL
12,4 e Qe ioies il THeUe 24 48 12 h )5 fE
BIE BB T S A AR G L IR
1.2.5  maa i ss 5 i T 0 TR R
24 48 72 h J5 S PBS whk 2 ¥k LI 7 EDTA B9 R
b B EWCENE SR T AE 5~10 x107 JIA 500 pl
i) Binding Buffer 277ZIMI/5 MIA 1 ul Annexin V-PE {B%2] =
MG NS ~ 15 min J5 76 24 A4S ARSI 48 Y IR T
R PAMEINT R E AT AP E R 4 £ %t
AT HOCAMEI T R BROLIE S MBS T IALE
1.2.6  RT-PCR EARKM AIF (9835 D& RNA FYFRIR 1
JH Trizol 1A%] ARAE G FH UL IR SW4B0 A1 A% & RNA %8
HMIYECRETHGIN RNA fy2tifE 1.8 <D 260 /D 280 <2.0
@RT-PCR J2 )3/ 4 GenBank 2 it Ay AIF geneID 9131 &
B-actin genelD 60 A% FF 5 AL Bt AIF 5]
Y HNZ LR BE ARG M AIF 514 LiF 5'-TCTG-
TAGTGAGGGCTGCCTGCT-3" i 5'-AGGCCCACAGCTGCCAC-
TATGT-3" ¥4 7=4%) 331 bp B-actin 5|4 1% 5'-ACTGTGC-
CCATCTACGAGG-3" i 5'-GAAAGGGTGTAACGCAACTA-3’
P17 678 bp K HREUAY B RNA DU EE Ul 50 3% i
10 wl L XUARFR 5 % PrimeScriptT“Buffer 2 ul PrimeScriptwRT
Enzyme Mix 0.5 pl Oligo dT Primer 0. 5 pl Random 6 mers
0.5 pl Total RNA 2 pl RNase Rree ddH,0 4.5 wl #4555 b
%k 37 C 15 min 85 °C 5 s PR R4 F 119 cDNA 1
PCR 50 wl [ Wi & & cDNA 3 pl 10 x PCR bufer £ MgCl,
5 wl dNTP Mixture 4 pl Taq /i 0.25 pl AIF 5B-actin I F 5]
WA 1 pl JinddH,0 50 wl RN 94 CHIASHE 4 min
30 MEH 94 °C 30 s 59 °C 30 s AIF /55 C B-actin 72 C
30 s 72 CHEIEM 10 min "1™ W28 2% BBl GE AL fL vk
5 R B UK A L BandScan 43 A k44 #E4T 43 H PCR
PR ARAER-actin G B A R BCE LI AR R &
ARG BB = TR PR 45 D695 BE A/ B-actin B[R] 55717
JEEEEE SCHEA 3 K
1.3 %itsa®

SR H SPSS 17. 0 GEi i kA7 B K 3R 5 22004 B sr HEA
o K5

2 HR

KLY 0 2.5 umol/L

2.1 hTR ASODN 2% 3 4 &% k4%

T YL 24 48 72 h )5 fEE) B BT A4S AL
ML HENA ROV MIR LR WE 1
2.2 AR Lapeplm g F

YL 24 48 T2 h J5 HHMFET RSN BHA 3.07 £
0.11 % 3.7120.63 % 4.23+0.41 % IF 41 4.28 +
0.41 % 4.49+0.56 % 5.13+0.56 % Jz L4 13.11 +
0.32 % 22.04%0.21 % 16.71+0.82 % LA
FHA EAE ZRASITFEN P<0.05 TWiELH
5EAAHE ZREHRIT#EL P>0.05
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<500 bp
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ATF(331 bp)— <300 bp
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Jesh 200 JHO 140 v L T O M A 40 P R B4 E R F A B 0
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TN A — 2 B R BE RN EL Y i ] AR 1 A S
SEHMLE 1T ff hTR ASODN # 5L 3 A 45 B
T SWASO dHiffirf W45 G M OCSCHRIRIE 78 5L 5%
e TANRIREE Je ik 0.5 1.0 2.5 5 10 pmol/L
[P I 5 YU AR ] R BN R e i e Ak 32 R A J 2 52
B DA A YR BE 2.5 wmol/ L 5% YR ]
REL 24 48 72 h FHHEOE I RUGE L LA B X A
FOASCI e 4 B 8 T AR AR A 25 R WR 4 hTR
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WEIE AR5 5 ALF ORI ARE 0 I H M 41 A 5T
oA B A A% L 45 G DNA 5 RO K 4 24
FRE I caspase RYYL(aBEsE ° SRR
i % mitochondrial outer membrane permeability
MMP P78 FIRR Fe P 4H M AE T programmed cell death
PCD " HHFFEFW Caspase JFEAK RS2 20 it o
TR CEE ATF SRR B B 2L Caspase JEAR S Y
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AIRERY R REJ2 AR X2 a8 TR AR EAE . IR Xt
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448 h J5 il RT-PCR gyl [ L4 ATF (135K
BOE SCAH A S A R W W R R g hTR
ASODN #60 A4iff n] LLE i ATF [ BEGik ff AIF =
5 T PR hTR ASODN X i 20 i 49 4 FH 51 2 fie 83 40
M TR S

H A xF s R £ AR B 58 B BUS T — %€ B9 i



32 EE 2
2010 411 A 30 H

o= %

NI
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32 No. 22
Nov. 30 2010 2403

R R ERBARRIEAE BT A2 TR Had T LA
i e FE LR A ATF BORERC AP T i
WAAMHEEL P A R A R s BEE T
AW RN TARER KR B DRTT B O AR
AN ROOT TSR ORI e A e R UG AR AT

SR A IS iR A
&% 3k

1 Harley C B. Telomerase and cancer therapeutics J . Nat Rev Cancer
2008 8 3 167 -179.

2 HanM Chen]JL HuY etal. InVitro and in vivo tumor suppressive
activity induced by human telomerase transcriptase-targeting antisense
oligonucleotides mediated by cationic liposomes J . J Biosci Bioeng
2008 106 3 243 -247.

3 FuXH Zhang J S Zhang N et al. Combination of telomerase antisense
oligonucleotides simultaneously targeting h'TR and hTERT produces syner-
gism of inhibition of telomerase activity and growth in human colon cancer
cell line J . World J Gastroenterol 2005 11 6 785 —790.

4  Millan A Huerta S. Apoptosis-inducing factor and colon cancer J . J
Surg Res 2009 151 1 163 -170.

5 Ml EZBH. MMP-7 ST SCEERAT R I i AS49 41 i 7 4h
RORTRHER SR BISC ) . KR 2007 29 3
250 -252.

6 Bajpai A K Park JH MoonIJ et al. Rapid blockade of telomerase
activity and tumor cell growth by the DPL lipofection of ribbon antisense

to hTR J . Oncogene 2005 24 43 6492 -6501.

7 LiuC WuX Luo C etal. Antisense oligonucleotide targeting Livin
induces apoptosis of human bladder cancer cell via a mechanism invol-
ving caspase 3 J . J Exp Clin Cancer Res 2010 29 63.

8 Yang X He H Yang W et al. Effects of HSP70 antisense oligonucleotide
on the proliferation and apoptosis of human hepatocellular carcinoma cells

J . J Huazhong Univ Sci Technolog Med Sci 2010 30 3 337 -343.

9  Scovassi A1 Soldani C Veneroni P et al. Changes of mitochondria
and relocation of the apoptosis-inducing factor during apoptosis J .
Ann N Y Acad Sei 2009 1171 12 -17.

10 Otera H Ohsakaya S Nagaura Z et al. Export of mitochondrial AIF
in response to proapoptotic stimuli depends on processing at the inter-
membrane space J . EMBO J 2005 24 7 1375 - 1386.

11  Hisatomi T Ishibashi T Miller ] W et al. Pharmacological inhibi-
tion of mitochondrial membrane permeabilization for neuroprotection

J . Exp Neurol 2009 218 2 347 -352.

12 Zhang Y Han T Zhu Q et al. The proapoptotic activity of C-termi-
nal domain of apoptosis-inducing factor AIF is separated from its

Biol Res 2009 42 2 249 -260.

13 Yu W Mechawar N Krantic S e al. Evidence for the involvement of

N-terminal J .

apoptosis-inducing factor-mediated caspase-independent neuronal death
in Alzheimer disease J . Am J Pathol 2010 176 5 2209 -2218.
14 Cheung E C Melanson-Drapeau L. Cregan S P et al. Apoptosis-in-
ducing factor is a key factor in neuronal cell death propagated by
BAX-dependent and BAX-independent mechanisms J . J Neurosci
2005 25 6 1324 -1334.
Y5 2010-06-03 f&[E 2010-09-09

it EE

#2399 W

TLAHL A0 11,5 x10°/L /MR 7 x10°/L M EH 64 ¢/L
Ak RIRFEERE 89.2 U/L BTy IbE SRREERE A IEHR  £b
K C30.7 /L #MA C4 0.08 o/ Zehibitk + A
1:320 AR BOR AL BUAUEE DNA  +  ENA rikgk 2R 4t
nRNP + [T 102 mm/h  JREHIEH LHEEIE
woOOEEEE R D EOERE CEERE RE12H
REMELIBRE 44 TR BRPTH S 600 mg 1 X/ ##
T L4 ] WiRJE R 60 mg MR M8 4 mg 4 JilJ5
M/MTHE 54 x 10°/L J5 i Be H 8 e 3B 12 52 W b
ViRIT

Sm +

2 it

REMLPERIE  systemic lupus erythematous SLE f&—Fj
LU ST R R s 1) 24 B R 2 3 e 03 1 0 1 4 B 1
M SRR iR TRt RIRRFE R 12 ~39/10
T $REH 30. 13/10 J7 ~ 70.41/10 J5 > SLE HATRMINE &
RN RIS — AT DY 20 £% [FIBRBLAE F A0 —
RN 24% ~58% SEHIRUVE TR LG —BE N 2% ~5% > A
PR B2 Rl 8 SLE S5 Bl AR Z2 WL ¢ AR 148 4 v A B
RN IT 2 45 K SLE. $&55 i/ i /b 7T BE 2
SLE (R B PR S R K LA b A7 SLE B I 2
FEEAG G T A BB — L B GG R AR I i B
AT e E g Lieite DA

PUA I 3% K R AE SLE 955 K s L i v A o 4
HATE M ZF5 SLE By kA7 3G 14 18 4 2 D A0 55 Ml 3R 52 1
R AKEAI PN R IRSEIN T Mok e i A v
HBH FHER For 21k C BB T BE S TAEYSE
FOKF ARG bR A T 2 B ALY BT A B Kok 4
SARLE WD R R AR

£ 7% Sk

1 B E BiA A ARG SERE S RE TR 1 . H
PRARLZEE 2008 35 10 617 -620.

2 ARSCE S AP UNEHUEIE R S R G L BEARIE DGR PE Y
WIFEHERE T . IRPRZEAE 2004 19 2 109 -111.

3 BGOSR S RE TR R BE R AR

J . E AR B 2005 32 3 270 -274.

4 Jonsen A Bengtsson A A Nived O et al. Gene-environment interac-
tions in the aetiology of systemic lupus erythematosus J . Autoimmunity
2007 40 8 613 -617.

5 B2 ik KIER 5 B RBEGHIURTRS T .
WP 28 1 72-73.

6 V. BB RGEEATRE 1 B T . AiEHREZ
2001 12 3 166.

T BT XVRP BRI R G LB B 4 R 2 AT

I . thE A SEE 2R 2008 16 4 120 -122.
Wr#s 2010-06-09 f&E 2010-08-01

Yt R34



