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Inhibition of A549 cells by polybutylcyanoacrylate nanoparticles loaded
with antisense oligodeoxynucleotide of hTERT mRNA

ZHANG Yan-yan , FU Chun-jing , ZHANG Zhen-zhong”
(1. Basic Medical Sciences College, 2. Phamnaceutical College, Zhengzhou Univerity, Zhengzhou 450052, China)

Abstract: Aim To investigate the effect of nanoparticles for antisense oligodeoxynucleotide
( ASODN) of hTERT mRNA on A549 cells. Methods The cationic polybutylcyanoacrylate nanoparticles
(NPs) were prepared by an emulsion polymerization process in the presence of DEAE-dextran. Antisense
oligodeoxynucleotides were loaded on the particles by adsorption. The cytotoxicity of NPs and prolife ration
of A549 cells were detected by MTT assay. Intracellular fluorescence intensity after transfecting the 5'-
FITC-labelled ASODN ( FASODN) and cell cycles were detem ined by flow cytometry ( FCM). Inverse
m icroscope was used to observe the modality of A549 cell transfected by NPs for ASODN. The protein
expression of hTERT was measured by immunocytochemistrty. Results  The cytotoxicity increased
evidently with the increasing concentration of NPs over 2.5 g+ L°'. The intracellular fluorescence in
FASODN-NP group was obviously stronger than that in FASODN group ( NPs free) after transfection for
24 h (P <0.01). The inhibitory rate for cell modality change and proliferation after the treatment with
ASODN-NP at72 h reached peak , 62.4%, 44.6% and 36.4% for ASODNI-NP group, ASODN2-NP
group and ASODN3-NP group, rspectively; The cell cycle in ASODN-NP group varied observably
compared with control group and sense oligodeoxynucleotide-nanoparticle ( SODN-NP) group and the cell
cycle was blocked in G, phase, the cell number in S phase decreased obviously ( P <0.01); The hTERT
protein expression of ASODN-NP group reduced clearly. Conclusion ASODN-NP of hTERT can inhibit
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the proliferation of A549 cells effectively and cause the change of cell cycle, rstmint of protein expression

of hTERT and cell viability.
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Figure2 The intracellular fluorescence detected by FCM of the ingestion by A549 cells after treated with different
samples at 20 Bmol* L ' for24 h. A: Control ( blank cell); B: NPs ( polybutylcyanoactylate nanoparticles); C:
FASODN ( 5'-FITC-labelled ASODN); D: FASODN-NP (5 -FITC-labelled ASODN-nanoparticle)

Table1 Cell cycle analysis of A549 cells after treated
with different samples at 20 Mmol* L' for 72 h by

FCM (n =5)
Cell cycle analysis/%

Group G, /G, S G, 'M
Control 37.1 £1.6 59.5 1.1 3.42 £0. 04
NPs 37.7 %0.8 58.8 1.3 3.5 %0.5
SODN-NP 37.5 0.9 59.0 £2.4 3.6 £0.7
ASODNI 39.2 %0.6 55.48 0. 23 5.310.6
ASODN2 38.5 £1.0 57.0 £0.9 4.5%0.8
ASODN3 38.0 0.7 58.0 X1.4 3.92+0.18
ASODNI-NP  67.6 ¥2.6"° 23.9 £2.6" 7 8.5%1.0
ASODN2-NP 66 £4" * 33.1 1.6 1.07 £0.12
ASODN3-NP  57.6 *2.1"° 38.6 0.9 3.8 £0.4
xEs, °7 P <0.01 vs control group. Control: Blank cell;

NPs: Polybutylcyanoacrylate nanoparticles; SODN-NP: Sense
oligode oxynucleotide-nanoparticle; ASODNI: Antisense oli-
godeoxynucleotidel ; ASODN2: Antisense oligo-deoxynucleo-
tidle 2; ASODN3: Antisense oligodeoxynucleotide 3;
ASODNI -NP: Antisense oligodeoxynucleotide 1-nanoparticle;
ASODN2-NP: Antisense oligodeoxynucleotide 2-nanoparticle;

Treated with ASODN-NP (<200)

Figure 3 Cell modality of A549 cells treated with ASODN3-NP: Antisense oligo-deoxynucleotide 3-nanoparticle

ASODN-NP at 20 Hmol* L' for 72 h by inverse

m ic roscope (96.3 £2.0) %, NPs (92 £4) %,
SODN-NP (93.6 £2.4) %,

6 ASODN A549 hTERT (P >0.05); ASODNI, ASODN2

ASODN3 (86 X4)%, (90 *
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Table2 Inhibitory rate on A549 cells afer treated with different samples at 20 Hmole L' by MTT assay

24 h 48 h 72 h 96 h
Group A Inhibitory A Inhibitory A Inhibitory A Inhibitory
rate /% rate /% rate /% rate /%

Control 0.359 %0.021 - 0.47 £0.04 - 0.856 £0.008 - 0.97 %0.03 -
NPs 0.341 £0.018 5.0 0.460 £0.020 1.3 0.83 +0.03 2.4 0.966 £0.024 0.2
SODN-NP 0.36 0.03 0.3 0. 462 £0.023 0.8 0.86 0.08 0 0.97 %0.04 0
ASODNI 0.340 %0.010 5.3 0.41 %0.04 11.2 0.718 %0.025 16.1 0.865 %0.022 10.9
ASODN2 0.35 £0.04 2.2 0.423 £0.013 9.2 0.773 £0.017 9.7 0.872 0.018 10.2
ASODN3 0.35 £0.03 1.7 0.457 0. 024 1.9 0.82 +0.03 3.7 0.91 £0.05 6.7
ASODNI -NP 0.27 £0.04" " 24.5 0.32 %0.03" " 32.0 0.320 £0.028" ~  62.4 0.41 £0.06" " 57.3
ASODN2-NP 0.290 £0.026" " 19.2 0.356 £0.027" " 28.3 0.47 £0.03" " 44.6 0.653 £0.021° " 32.5
ASODN3-NP 0.309 £0.022° " 14.0 0.371 £0.023" " 25.3 0.541 £0.020" ©  36.4 0.68 £0.10" " 29.6

n=5, xEts "7 P <0.01 vs control. Control: Blank cell; NPs: Polybutylcyanoactylate nanoparticles; SODN-NP: Sense

oligodeoxynucleotide-nanoparticle; ASODNI: Antisense oligodeoxynucleotide 1; ASODN2: Antisense oligo-deoxynucleotide 2;
ASODN3: Antisense oligodeoxynucleotide 3; ASODNI-NP: Antisense oligodeoxynucleotide 1 -nanoparticle; ASODN2-NP: Antisense
oligodeoxynucleotide 2-nanoparticle; ASODN3-NP: Antisense oligodeoxynucleotide 3-nanoparticle
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