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[ Abstract ] Background and objective The iNOS gene is associated with NO-mediated antitumor effects. The
aims of this study are to construct a eukaryotic expression plasmid that carries the iNOS gene and to detect the expression lev-
els and antitumor effects of the iNOS gene on A549 lung cancer cells. Methods A DNA fragment of the human iNOS coding
sequence was amplified using reverse transcription polymerase chain reaction (RT-PCR). The DNA fragment was subsequently
cloned into the multiple cloning sites of the eukaryotic expression vector pVAX. The recombinant plasmid was confirmed us-
ing restriction enzyme treatment, PCR, and sequencing and was then transfected into A549 lung cancer cells. The expression
of the iNOS gene in the AS49 lung cancer cells after transfection was verified by RT-PCR and Western blot analysis. The effects
of iNOS on cell apoptosis, proliferation, and migration were identified by staining with Hoechst 3235, an MTT assay, and a
scratch assay, respectively. Results The results of the restriction enzyme digestion, PCR, and sequencing verified the successful
construction of the eukaryotic expression plasmid pVAX-iNOS. The iNOS gene expression level was increased in the trans-
fected A549 cells. Further experiments also showed increased cell apoptosis among the A549 lung cancer cells transfected with
pVAX-INOS. Meanwhile, the proliferation and migration of A549 cells were significantly inhibited by the enhanced iNOS gene
expression. Conclusion The recombinant eukaryotic expression vector pVAX-iNOS was successfully constructed and trans-
fected into A549 cells. The enhanced iNOS gene expression significantly promoted cell apoptosis, whereas the proliferation and
migration of AS49 cells were inhibited. These findings contribute to the development of novel and effective gene therapies for
lung cancer.
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[E Thermo/A ] ; PVDFAR (0.22 pum ) Ji H Millipore/ & ;
gl 1o =7 ol . 6Lk H 26 5 Coster 2y
G

1.2 ik
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GGAAATTTCTGT-3' ( fifYI 5 HindIIl ) 5 Fi514).
5'-GACGAGGTCTAGATGCCGGCAGCTTTAACCCCTCC
TGTAG-3' ( EI{7 5 Xbal ) , PCRIZHJK 43,528 bp,
1 PR ELPCR N IR R4 G U 5 617, PCRY IS 4%
k. 94 °CARE2 min/5 #E A2SPNPCRIGH (94 °C, 30
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fFo PIAKINOSEIIFIE, 1% R0 Uk % E PCR
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1.2.2 pVAX-iNOSE %KL TR 140 Mo 5% ¢ % IR
Lipofectamine 200015 B 5 A T4 E . ARLHIY53341: =
141, pVAXZ MpVAX-INOSH . B $UE K HAS4941
MR T 6fLARELO6F LR , 40 MRl & ik F60% 0, H4
pVAX, pVAX-iNOSJi$i /35l 5 Lipofectamine 20007 % i
T AL [ESFF 20 min 5 HEA TR ALY, REE YL AS49 4 L
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332 bp. W EAH: 94 °CAS minfF i#E A30/PCRAE
(94°C. 30s, S8°C, 45s, 72°C, 45s) , 4 °CI{#f7.
B-actin: FiF5|4): 5-CTTAGTTGCGTTACACCCTTTCT
TG-3', FE8|¥): S-CTTAGTTGCGTTACACCCTTTCTT
G-3', JPWIKBE: 13Sbp, JWiskfF: 94 °CAEYE3 minfg
HEAISPPCRIEIS (94°C, 30s, 57.4°C, 45s, 72°C, 1
min ) , 4°CHRAF. 1%IENEM UK S E PCRY 4
1.2.4 Western blotA;lliNOS#: [ ik /KF LULipofectamine
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TPEE e it o B 55 0T A Y 2 TR T 15 96 2R TR 94 Tk g 6 Je
HLUK B, HLEPVDERE, kK86 V, H[H]90 min, $%
AR WK 4 *CEHAI2 h, TBSTUREES , sr5lin—t (bt
NiNOSHHTHI LA B-actinZ 4T, ¥Jy1:500) , 4 °CHEg
B, TBSTYER3K; I HRPARE —Hr (AP IgG
1:5,000) , 37°CH¥FE1h, TBSTUEMR3VK, S5 ECLZ
NRARIBIR GG N ZEAE L, B,
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e
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PRpVAX 20 A R B X RE . 48 hJE I ALS mL g fif Fic il 19
FIFREE®R (FE:KOiR=1:3, BHABA) , FFE10
min-15 min, FEBER, HFMARERECK, #HE
10 min-15 min, R 1K, 7L BEWE T2 TS
min, JIIA1mL 0.5 pg/mLAJHoechst 3235544 £4,30 min,
PBSYE V2K, RS min, 2 U T WE A T4 i Y
EA (BREART/IMAIER) -

1.2.7 pVAX-INOSEAZF IR FURi A, Y Xt AS49 A il 1T AL RE )
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PLINOS-pCR4-TOPO ML, il S EERT-PCRY 1
iINOSH ) Jr B, PCRy™H£e B e e o Uk 45 S 3R 1
iINOSH Bt K/ IEHE ( K/h-A3,528 bp ) o #4i%iINOS PCR
P R B flp VAX A 5 452 4 T Hind T Xbal XU T]
iNOSZ: Hind NI Xbal il V] J5 29 413,512 bp, pVAXZR{AKZ:
HindIIIAIXbal i) J5 ERIRGE Y ( K/NA3,000 bp ) AF K
2,920 bp Y EEZERE . SRS KPR Y) P ) alidb G 42 T4i%
Fel A Tz, R A9 3 T K TR K p VAX-INOS
(K/NK6,432bp) o LWL HIKIGEIER S, KEH Y
pVAX-INOSJFUR /A 4 TPCRFIUBFIISE E . PCR™“ 48
HiREHHEER UK S R R, INOS Fy BeK/INZ 413,528 bp;
U] 7 ) 22 SRR B e FLTK 45 SR s, pVAX-INOSJiT
7 25 1A 2 Hind UURI Xbal U] 5 7551 3,512 bp 12,920 bp /e
AW, SRUNAS R~ (E) o PRl 4
7R B 3R TR B A p VAX-INOSHA EE A 1)

2.2 BUAZRIBBORIE YL 5 AS49 4 il FhiNOS Y 2 s LA
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S BAPEXT HE o 48 i 43 4 B2 Ak 3R ZH A S 49 4H i 1) 241 i
MRNA, JEii%% s ljcDNA, RT-PCREGINZE G B 7RINOS
YL S TEASAOH M rh Rk R (SR K/ A332bp )
AH R G 5 VR A PRAS 49 4 48 b5 W I 40 M A &R 1
Western blot46:] 25 Ht i /R INOSTE S YL pVAX-iINOSJ5 Y
AS4O P RIR B, AN T TR 29135 kDa, 5T
WIR/MVERE (E2)

2.3 EALFGR TR YT ASAOZN I A= K B2 EA% Fk
TR pVAX-INOSA HIl5E YL AS4941 fifi24 h . 48 hfI72 h)5F,
I MTTIEXT A A TS i Tl . 25 R oR, 5
[REEYe24 hivt, A HOAR X A= 436 T °489.83%, 1% Y48 h
BF, M AR TG 7 B R Az 2], G5 502958.33%, 172
hist 40 A= K 16 1 29°M47.88% (B3, P<0.01) . AILIFE
th, R Y48 hiNF, 4 A% AR AR AR f5c A I ik
2.4 B FR IR TORIE YL XTAS 4O A B JH T 154 4 pVAX-
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B 1 BE#&FERMPVAX-iINOSHIHE., A RHpVAX-
iNOSHI#9%2. M : Marker (DL2000) ; 1:iNOS PCR/=#7;
2:iNOS PCRA™=#1#&HindlIf0Xbal#t 1T Hl &I FF 4k ;3 8
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Fig 1 Construction of eukaryotic expression plasmid
pVAX-iNOS. A:Construction of pVAX-iNOS plasmid.
M: Marker (DL2000); 1: PCR products of iNOS; 2: The
digested and purified PCR products; 3: The digested
and purified pVAX; 4: The positive clones confirmed
by PCR; 5: The positive clones confirmed by double
restriction enzyme digestion; B: Sequencing analysis of
the positive clones (part of the sequence).

& 2 RT-PCR#IWestern blot#& U A549 40 il 4% £ pVAX-
iNOS 48 h/FINOSEEMMRNAFIEARIEKFERER
EESH (**P<0.01) . A:RT-PCRi&MZHEA. pVAXHD
pVAX-iNOS#: 5B A549 4B RiINOSEIMRNARIE KT R
IRE{ES T, B: Western blotiaillZ= A4, pVAXFIpVAX-
iNOSE 2B AS49 B FINOSHE R RIEKFERIREES
.

Fig 2 The mRNA and protein expression levels of
iNOS in A549 cells transfected with pVAX-iNOS for 48
h by RT-PCR and Western blot analysis (¥**P<0.01). A:
The mRNA expression level of iNOS in A549 cells with
different treatments by RT-PCR analysis; B: The protein
expression level of iNOS in A549 cells with different

treatments by Western blot analysis.

3 MTTiERME R pVAX-INOSEREIXTAS 494 K ST (**P<0.01)
Fig 3 Inhibition of cell proliferation of A549 cells after transfection of
pVAX-iNOS for 24 h, 48 h and 72 h by MTT assay (**P<0.01)
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BAEMAT 0L (KIS o ZE5 RER W pVAX-iNOS i 7E 4
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4 Hoechest 32355 @ MAS494 BT FE
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Fig 4 Induction of apoptosis of A549 cells
transfected with pVAX-iNOS for 48 h by

pVAX-iNOS staining with Hoechst 3235

5 XYREIHMPVAX-iINOS
HRITASAVR AT B AE T AR
e

Fig 5 Effect of the enhanced
expression of iNOS on the
migration ability of A549 cells
transfected with pVAX-iNOS

36 h by a scratch assay
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AN, AT S R ERT-PCRY HINOS H
MR B, B T AR SR IE R A pVAX-INOS . A
WFFEE ) ELZ R BUA S pVAX, R A FLA% B A
FKBFETFH) . CMVIR ST — N2 A X, RIB
BRPUERISVAOESGS , EIEZAMNA mRERIAE
P, T X ORI A TR SN RO Y AR IR T S .
1L FHE MR AR Je i i, ARWEIE B I pVAX-INOS
FIpVAXEL YL ASAOfii 4L, 7ZEmRNAZKF-FIER KP4
BRI FGE B BEJS ZMTTEEX 24 h, 48 hfll

72 hit AR EA T AR A TR A I, 235 2R A B i DX mT 1A
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5T AS49ili i 240 i b 2B R T R AR AR ML S o SR,
R St | R SRR — AN IR A, W B AR Y
SEAEILU R AR E R A2, D8 a1 B DR T
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