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Inhibitory effect of survivin antisense oligodeoxynucleotides on HepG2 cells by
using polyamidoamine dendrimer as gene delivery system
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[ Abstract ] Objective: To use polyamidoamine ( PAMAM ) dendrimer as gene delivery system for survivin gene anti-
sense oligodeoxynucleotide ( asODN ) transfection for inhibition of HepG2 cancer cell growth. Methods: The first to the
fifth generation of PAMAM and asODN were used to prepare a complex: PAMAM-asODN. The morphology of PAMAM-
asODN was observed using agrose electrophoresis and atomic force microscope ( AFM ). PAMAM-asODN was then used to
transfect HepG2 cells and cells transfected with asODN served as control. The transfection efficacy of PAMAM-asODN into
HepG2 cells was observed under confocol microscope, the surviving mRNA expression was analyzed by RT-PCR, and the
inhibition of HepG2 cell growth was determined by MTT assay. Results: Agrose electrophoresis showed strong complexing
action between PAMAM and asODN and they formed a complex with a diameter of 25 nm. Confocol microscope showed the
transfection efficacy of PAMAM-asODN was higher than that of asODN. RT-PCR showed a decreased expression of sur-
vivin mRNA in PAMAM-asODN transfected cells. MTT results demonstrated that the growth of HepG2 cell was obviously
inhibited after transfection of PAMAM-asODN and the inhibition rate increased with culture time, concentration of com-

plex, the generation of PAMAM. PAMAM-asODN at 6.0 pumol/L G4.0 resulted in a 55% inhibition of HepG2 cells 96 h
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after culture. Conclusion: PAMAM dendrimers can efficiently mediate the entry of survivin asODN into HepG2 cells, re-

sulting in inhibition of HepG2 cells. PAMAM might be a promising gene carrier for potential molecular therapy of cancer.

[ Keywords ]
gene therapy

B TriRg B PRA T HOR B9 &, T TCRE 1T 1=
RO 5 PR B A ok B2 ) iz O T . TRAIESR T3
o 0 DR AR, O () P i v 20 O e A0 2 24
SELH RS T I 1 S B Ak R
oy — R B R AL R G W), 2 —Fh B
(R 5 3 ALRE , B BRIR S AR S5 i B 45 F 28 n
Rt AME R8T LATE G iy aof 72t A 5
Sl L RORIE 4 7 B ok S S P E AL
SEEE L DT R R O S AR A b
BT E RS TF 2 LR RR R
FIRBIIE 3 11 g e PR 28 A4 1) A 90580 A T S A0 By
B B BRI R TREY MWE TR T
AR AL, bt 3% 1 28 5 A4 /s T LAIsB 3% K
A o 70 A S B AR A T A
T 53 WA A RA 7 S o R AL R i 8k 2 —

I FH R SCEERZ AT R B A S AT g 2 IR 3
JFE RO — BT ISR R survivin & K258 Y
PR RE DR, 242 4 o0 1k e I i ok ) O T 40 o)
AT survivin 55 TA 9 5 50 0 1677 42
AT AHR A H AR, survivin #8 ] 52 SR H R AT 0
R 4 K S A T AR S SR
1 polyamidoamine , PAMAM B 43F55 survivin [
SCEERZ Y TR 45 6 WU & 1A, 9K T i G 4 T 98 240 I
HepG2 , WAL 73 T1F Ry S SCEERZ A R AR 1 e
Y R RN A AR Hep G2 20 i 14 (930 1800

1 #HR5FEE

1.1 &5 iaat

1.0 ~7.0 i PAMAM MJE 53+ th A 52 5 25 42
Bt G ME 1 R, BT ERMN 1.4 5.3
nm. JHE HepG2 40 IR T/ 57 AE W H AR A R A
F],RPMI 1640 ¥ #2 W T Gibeo, MTT( BEME X ) Iy
H MBI 7], & XEBHTRF Y5 survivin mRNA
FIRT 5 A5 F B AN 5'-CCCAGCCTTCCAGCTCCT-
TG-3"), 0T LifgA: TAYH ARG BRA A,
1.2 ®WHHSTF5 survivin AL EBFRE AW
&

pH 7.4 54N, BUi B2 4 0. 025 mg/ml (A
[F AR G1.0-G5. 0 WIE /- FTEZ IR T 5 ) LS
HR( 2 wmol/L)IRA 30 min, 7 S EEA%H R Al LAl

nanomaterial ; polyamidoamine dendrimer; survivin gene; antisense oligodeoxynucleotide ; hepatoma cell;

[ Chin J Cancer Biother, 2007, 14(5): 411416 ]

A S A R 4y R, B IE TS
AT IR A9 PAMAM-asODN ),

Lanm o5 nm : : '.'% E E é %
S —] 22
. —_ 3
G1.0 G20 ‘—'{_l, :;m - 4.2 nm
13,

A e s 33nm

E1 1.0~5.0 X PAMAM #iFE 5 FHILFEEHTREE

Fig. 1 Chemical structures of polyamidoamine
dendrimers generations 1.0 to 5.0 ( G1.0-G5.0 )
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Fig. 2 Analyses of AFM on PAMAM-asODN complexes

A: G5.0 PAMAM dendrimens ( AFM ,bar 25nm ); B: G5.0
PAMAM-asODN complexes (' AFM, bar 25nm )
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Fig.4 Transfection of PAMAM-asODN complexes
into HepG2 cell observed by confocol fluorescent
mocroscope| scale bar:10 pm )
A FITC labeled asODN;B:G1.0 dendrimer/FITC-asODN
complexes; C:G2.0 dendrimer/FITC-asODN complexes;
D: G3.0 dendrimer/FITC-asODN complexes; E: G4.0
dendrimer/FITC-asODN complex; F: G5.0 dendrimer/
FITC-asODN complexes. The HepG2 cells were seeded into
6 well chambered cover slides for 24 h in RPMI 1640 cell
growth medium. 100 pl of 5 wmol/L FITC labeled dendrimer/
asODN complexes solution was added at 37 °C for 5 h in
5% CO, atmosphere
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El5S RT-PCR #illl PAMAM-asODN %%3/5
HepG2 #ABfl survivin mRNA FJ3RiX
Fig.5 Expression of survivin mRNA in HepG2 cells
transfected with PAMAM-asODN complexes by RT-PCR
1: asODN; 2: G7.0 PAMAM-asODN; 3: G3.0 PAMAM-
asODN; 4: G1.0 PAMAM-asODN
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Fig. 6 Inhibitory effect of PAMAM-asODN
complexes on growth of HepG2 cells
A function of time for 96 h incubation at a concentration

of 2.0 pmol/L asODN and 0. 025 mg/ml dendrimer
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Fig.7 Effects of different concentrations of
PAMAM-asODN complexes on HepG2 cell growth
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