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AS549/DDP Hi JEI3E M FIVE R, 20 WA i 4 AR M ZE I XT A549/DDP 455 4 T-4E A, RT-PCR & WX A549/DDP
i Bax mRNA Ik, 28 R« EALERRETEGR R % wi-pS3 X AT B9 241 i AS49,/DDP 3 5 A7 5 2 140 il VE F
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Influence of magnetic iron oxide nanoparticle-mediated wild-type p53 gene on
proliferation and apoptosis of human lung adeno-carcinoma cells

ZHOU Dong-bo, HU Cheng-ping” , LIANG Shuo, CHEN Qiong, YANG Hong-zhong( Department of Respiratory Medi-
cine, Xiangya Hospital , Central South University, Changsha 410008, China )

[ Abstract ]
hibiting proliferation and inducing apoptosis of human lung adeno-carcinoma cell line A549/CDDP. Methods: The mag-

Objective: To study roles of magnetic iron oxide nanoparticle-mediated wild-type p53 gene delivery in in-

netic iron oxide nanoparticles-mediated wild-type p53 gene delivery was used in treatment groups; nanoparticle-mediated
pcDNA3 vector was used as negative control; and liposome mediated wt-p53 gene was used as positive control. The prolif-
eration inhibition of A549/DDP cells was investigated by MTT assay in the 3 groups and the growth curves were drawn.
The apoptosis of cells were detected by flow cytometory and fluorescent microscope. RT-PCR was employed to examine the
variation of Bax mRNA expression. Results: Wt-p53 DNA-loaded magnetic iron oxide nanoparticles demonstrated a sus-
tained and significantly greater antiproliferative effect than those lipofectamine-mediated wt-p53 DNA. Wt-p53 DNA-load-
ed magnetic iron oxide nanoparticles also induced stronger apoptosis of A549/DDP cells than lipofectamine-mediated wt-
p53 DNA. Expression of Bax mRNA in A549/CDDP cells in magnetic iron oxide nanoparticle group was obviously higher
than lipofectaine-mediated group. Conclusion: Magnetic iron oxide nanoparticle-mediated wild-type p53 gene delivery has
sustained antiproliferative and apoptosis-inducing effects on human lung adeno-carcinoma cell line A549/CDDP.

[ Key words ] magnetic iron oxide nanoparticles,wild — type p53 gene, lung adeno-carcinoma cell, apoptosis

[ Chin J Cancer Biother, 2007, 14( 3 ): 235-239 ]

PR p53 (wild type p53, wt-p53 )RR AE A — SIS, LR A AR R R T RE A IR

R ST eI RO 1) oA LA S I R
% A ARV . BT S0E IR 2 R PR AT pS3
TIRERITES o Boldrini 4 BTHFSE A /N0 B
AN P, KB pS3 R AL F K 62. 5% 5 [E P F
5232 W I A L 81 pS3 A8 43 51
2 50. 8% i1 58. 3% ; AL 7 b e L ks
Wt pS3 IR Ak 34% . DRI, MR SN g
ALFT wipS3 19 30) fE EL 28 K 2 DR T 1 — AT

JYBIOCHERIAR o BR DNA TEAA N A1 B Ak N A 2 AN
FoE A5 R G R A, DRI R R AL

[E€TB ] #Ira ARF=EEE % BIT H( No. 04]J3104 ). Suppor-
ted by Natural Science Foundation of Hunan Province ( No.04JJ3104 )
B ] R (1977 - ) 5 RTH AT AL M1, 5
il B R 7 5 1) OIS . E-mail : zhoudp20032003 @ yahoo. com. cn

* Corresponding author. E-mail : huchengp28@ yahoo. com. cn



- 236 - rf [ e A Ry Aok

Vol. 14

B TR 444 . W AR R, 1S 1) A 40 0K A4 5 |
K2 OCTE . A S A HT T ST CAIE S 2 R A A R
AL ZE ) A AR Y E N AKIBORE( dextran coated iron ox-
ide nanoparticles modified with poly-L-lysine, pll-
DCIONP ) BAARIR B4 p53 455 BEJ1 FIIRARN I A
PRAE T HAEARSI I DA 5 e vpy HA 351 O e B3
(WICHITRFE ) AWFFEEE—2HH pll-DCIONP
YEH wt-p53 e G d A, TN IZ BAR A T wi-p53 X
A549/DDP 4il g S FE A AN A T35 A AE A
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1.1 E&&XA

R R B SR K S b2 R 3
FAr R e, W R DR S A B AR A PR A E] . A
K3 W DMEM 122 B 22 30000-70000 1 [ 4356
AP TREA T . /NI AT Dnaes- T I ALEGE F b
SURMBEAY TRARAR . R8I G0 & Li-
pofectamine™ 2000 >4 Invitrogen 2\ H] 7= 1o TRIzol
R & R i sl 0 & A Taq B4 T Fermentas 23
Al G B R A YR A R A R A . Bk
£y GE y NE ST A e 7/ /AT D T8
1.2 2008 A VAR A KRBk

i A Al e 0 AR AS49/DDP 58 — =
KA MBI IE BT e, 75 9% T & 10% G 2F 1 i
() DMEM E5 523, 8 T 37 °C 5% CO, i3k, K
Wi 5% 35 BURE peDNA3-HA-p53 LA K 25 # /K pcDNA3
P 35 [l I 0 R 2 s 2 B 1 Al R g o ok
15 E B DHS o 3738, Bk A $RE L L 24k B 5 o A5
G VLA T A T . 2R EIR A
Ak 1 499 K Bk pll-DCIONP ) AR 452 17 4 4> 2
T AR S = 4
1.3 ShRBUEAF wt-pS3 %A IR 2 oL 64 4% 4

¥ 2.5 x 10°A/FLE AN T 54 Y i 1 KRN 96
fLb BT 37 °C 5% CO, " hEiFE. LB e (1)
2% g A A 0 B P X BE ZH.( pll-DCIONP 5 55 38 f&
pcDNA3 BT EIREE A 10. 5 we/ml );( 2 )BE A
A 4 AE A B X BE 2 (g i K Lifofectamine ™
2000 JiHE W E R 21 pl/ml, ik peDNA3-HA-pS3
FEHt R 10.5 we/ml ) ;( 3)GOKRERA Ry S50 20
( pll-DCIONP 5 JFi i pcDNA3-HA-p53 ) Jo 4 vk Ji
¥1410.5 pg/ml ). SEEREDRF FIRKAHIE G 4 C
HCE 1 h Rh L, B R e Yl AR U B B R AR R AT
MR 34 3 28 vk B I JC I35 79 DMEM 8% 57 W i
A% 100wl 43 5mA 96 fLAR (%4 pll-DCIONP 41
BT - AR AAET 15 min),4 ~6 h J5EUH

EH 10% /M ILE R DMEM B 385 1.3.5.7
d, R 2 W, RV L 5 e 3 R AL
1.4 MTT &l AR B 4% 4 25 dn 03 5869 % va

F IR E RS AE 96 FLARH I A MTT %
WS g/L) AL 10 wl  AREEFERT FRA PR 4 h
JE3EE B, B A DMSO ( — L AR ) 15 Uk
100 wl ,Z% 5 EIREE 10 min |, (FHFEEE, R
Je AR T 570 nm b5 6% B DOME, T340
JL 5 00 ) R A BE PP R( % ) = (1 - SEH4L D
/23820 DB ) x 100% . RIS A=Kt 2.
1.5 RAZRBEMFLEAmILATHE

5 x 10° 4/ FLIAH M T % Jumig 1 REEF & A
TP 6 FLM P, BT 37 °C 5% CO, I 34
g, S ardl Ay g Bk, TSRS 3 R
R AT TE RS AR AL ST AU 0, 37 BT
6 T AT HEAH
1.6 7R 20 B R A ] &40 2 feL o B ==

15 x 10° 4/ FLAAI ML T % JLmir 1 KEEFP 6 1L
e, BT 37 °C 5% CO, MBS FRA R Ri 9% . LI 43
HMITEW R, THEIFRNE 1.3.5 X5 L
0.25% RAE FIBHE LIS R 1 x 10°~ 41, PBS 2%
HIREYS,5 min x3 K. 70% ¥ LFE 4 C[E5E , IA
SEE P 490 w1 IRAT, N PLYLHE 10 pl, , Annex-
inY-FITC 4% 5 pl, 37 CHEH 10 min, F A
KA T3, LR ER 3 K.
1.7 RT-PCR # | 4 4 40 J, Bax mRNA &9 %A

15 x 1084/ FLAG A T35 4o w1 R3EFP 6 fL
e, BT 37 °C 5% CO, RS FRM P i % . L0 4y
RTEI IR, TR 3 RUCEE bk & 41 20
K H TRIzol 857 — ik FR HUEL RNA , 3005 S5 iy B4
W E A BEAZ IR cDNA ), AL AR AT PCR § 34 5]
Y, Bax 51 ¥ J¥ 5. LI Wf 51 ¥: 5'-AGACG-
GAGTTTCGCCATGTT-3', FiF 5| #: 5'-TGCCTCAT-
GATCTCTTTTGG-3'. DAPDH B1¥) 5 5: Lo 9
5'-GTCAGTGGTGGACCTGACCT-3", T {iF 51 ¥ 5'-
AGGGGAGATTCAGTGTGGTG-3', PCR & I & -
50 pl SRR Z,94 °C FiAEPE 2 min ,94 °C A5 30
5,56 CiR K 35 5,72 CIEAH 50 s, [ 32 MGG
P72 CHEM 10 min o 1.2% BUISHEENS F Ik , 97 4
FEY) R By )R 538 1395 bp. JHEEIR A% R 41
T3, 53 00 5 2% HG A K FE A, 4 H R 5 N
Z BB KB FLAE A mRNA 1 = (A .
1.8 %itsam

BT B2 A g i1 iF SPSS13. 0 Ab e, i s
BAEILL x x5 R, GEIT AR [a] AN [R5 41590 [A] 1)
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2.1 pll-DCIONP /% wt-p53 *F A549/DDP 2m i 3%
34 o) 3
A549/DDP 41 Jit] 28 4 A Bk G 1 40 oK URL A

wt-p53 FEYe 1.3.5.7 d Ji , HIE 5 0 5 3z, il
RN L R T) A6 B R R S s i i R A AR R
wi-pS3EE YL AR I, A5 1 R A ] 5 15 4 ok R
VER wi-pS3 55 Je 38 IR L ¢ TE 0 W 22 Bl P >
0. 05 ), 5 3 K FF 1y H 484 7 30 1l % 57 i sf i) 42 K
TSI 2 U5, B Sk 55 T DA AR oK R AE R wipS 3
LRI P <0.01,% 1),

%1 pll-DCIONP ' 5 wt-p53 EE X A\ BSR4 A549/DDP #E5EMIHN x £5,% )

Tab.1 Inhibition of human lung adeno-carcinoma A549/DDP cells proliferation in 3 groups( x s, % )

Groups 1d 3d 5d 7d
Negative control - - - -
Positive control 34.4 +£2.56 30.7 £2.78 25.6 +2.03 22.5+3.38

Test group 33.5+3.44 40.3 +3.42" 52.7+1.98""° 68.6£3.58""

" P<0.05,""P<0.01 vs positive control

2.2 pll-DCIONP 4~% wt-p53 % A549/DDP 48 jitL /4
THAMRE

A549/DDP 4 il 28 48 1k % WG Pk 9 K BURL A S
wt-pS3 FEYLEE 3 K, Bt WA T AT L2 Ak 4 4
O ik 0, A MIA% DNA SRk o34 51598 %, A~ i

W7 5 i AR ZH RN K AR ZH A0 2 A% DNA #8530 42 30
T e R R TR T, R AT
BGERIRE R, I n] DL AR MR L2 LA SR/ INig L
PRAIRY I R . AOK ARG BN B 2 T
HERHENIIECE 1),

E1 RABMENZNSEMERATRES x400)
Fig.1 Apoptosis of cells in different groups detected by fluorescent microscope( x400 )

A: Negative control; B: Positive control; C: Treatment group

2.3  pll-DCIONP 4~ % wt-p53 K A IR & 20 e
AS549/DDP 2 Jit, 8 T % 44 3 o
TR HT BRI 1.3.5 KM
TR (1.5 +0.4)% (2.4 +0.6)% (1.8 =
0.3)% AT ML R, RFREAE TGS 1.3,
5 RT3 MN35.6 +4.3)% (30.2 £2.7 )% .
(22.3£5.3)% o HUKEARAE 1.3.5 RMT-H5
AM(36.2 £3.4)% .(63.5 +5.2)% .(81.4 =
4.1)% ;s POKREAR 5 IR B LL AR 1| RIA T3
ToGeit#22 5 485 3.5 RIAT R & T8 k4

(P<0.01 ) HUKEMEA L R T R B E T
2R P <0.01,K2).
2.4 pll-DCIONP 4§ wi-p53 %% 4 %t A B /& 4m e
A549/DDP Bax mRNA & ik K -F 44 %vh

RT-PCR 45 R 7w, # Ye i 3 Ras Rl i T
PRI N Bax mRNA FRiEHN(24.5 +6.43 )% , i
55 ; JRUAR 4] Bax mRNA ik H(56.8 +7.84 )%,
E TS KA P <0.05 ) ; 49 K8 AK 20 Bax mRNA
Tk R(94.2 £9.26 )% , Bk, i 2w T R4
(P<0.01,F3),
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Fig.2 Apoptosis of cells in different groups as
measured by flow cytometry on the
third day after transfection

A': Negative control; B: Positive control; C: Treatment group
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Fig. 3 Expression of Bax mRNA in cells in
3 groups as detected by RT-PCR
1: Treatment group; 2: Positive control;

3: Negative control; M: Marker
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MBI G0 A REAE B S5 05 ad s, p53 B
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R IR F2 I 2 R A AL B A 40 R B LA 41 o 9 20
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7721 4K AT AN 25 7R A A B AR 1 e e A
TE ARG E AL AR TR R B R TR AW
£ B 5 2 ( PLL-DCIONP ), iF 52 H RE AR 47 A 75
PRI PR YRR FEANMBE T, LA Y OR S
5 ~10 i ARSZIR BRI T /E - 2 R 1 FH 22 30t
AR A 2 1) S AR 9 oK R ( PLL-DCIONP A
Ry FE R ZRARA T wi-pS53 F R RSN Y A549/DDP
A, HIE S e JL o e TR FH A AR AR g S
) AW FE HE— 25 B X W RR g6 40
AS549/DDPHFLEHGFE I FH T 75 S VE T, 45 53k
B PLL-DCIONP 413 wt-p53 REFFZE4M ] A549/DDP
YU, FFEEA S AN T & A, I T TR
#F Bax W335, AN GIE F RN 98 12375 5 /E H S B[]
M PE ;5 1 B R AR A 22 Y we-pS3 AN e B A4 3 1
AS49/DDPAH 45 , 55 3 I HA il 41 i 384 58 LA K.
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