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(Adxsi-GFP) 28 fw 2 Jig, st B8 (BB 2 4% 7P iR ) 40 AR ORGEH A B.C 4L, KA 18 4 5 -J & B4k KR A= Western blot 340 A B 2848
foL 4t 4 48 .72 h %9 VP3 mRNA #= Apoptin & & H L, B4 wAZ IR A 2a i 4k 4 T2 h g AR M AL, KA MTT A2 3 28 4m i
424 48.72.96 h 6 tm fe 3 7h & M R X am R KA sl Je 4% 3 )6 24 A8 T2 h ey A= R A e AR T, 4R . 5 B4akE A4
SK-MES-1 NCI-H1299 %a it .45 4 48 h J& A VP3 mRNA & ik , # 4 72 h & A Apoptin & ik . AZi45 4 72 h )& SK-MES-1 NCI-H1299
ey L A TR R M T . 5 B.C4LbER, A 20 SK-MES-1 . NCI-H1299 %8 itL3% 78 & P AKX, 2a B A = 535 | B 5 45
Jend 8] 2 OEAE R ;454 72 h S #1469 SK-MES-1 . NCI-H1299 %1 &L yb 5] A% . Go/M Hf 2 Ao sb ) 38 . L b 2 339 LA 43t 5 & 3L
(P<<0.05), %+ :Adxsi-GFP-VP3 48 284 5 SK-MES-1 NCI-H1299 4m fe. 78 =,

XA AT E A VP3; E 4R R 5 B Ak Adxsi-GFP-VP3; A 8 % 28 1 SK-MES-1; A% 28 i NCI-H1299 ; & & £k ; A
T 2@ it B 2R

Effects of Recombinant Adenovirus Carrying Apoptin Gene on the Apoptosis of Human Lung Squamous
Carcinoma SK-MES-1 Cell Lines and Human Lung Adenocarcinoma NCI-H1299 Cell Lines

RUAN Jun', WU You-ru', MIAO Li-li’ (1.Dept. of Respiratory Medicine, Mianyang Central Hospital, Sichuan
Mianyang 621000, China; 2.Dept. of Respiratory Medicine, Yongchuan Hospital Affiliated to Chongqing Medi-
cal University, Chongqing 402160, China)

ABSTRACT OBIJECTIVE: To explore the effects of recombinant adenovirus vector Adxsi-GFP-VP3 carrying apoptin gene VP3
on the apoptosis of human lung squamous carcinoma SK-MES-1 cell lines and human lung adenocarcinoma NCI-H1299 cell lines.
METHODS: The exponential phase SK-MES-1 and NCI-H1299 cell lines were respectively divided into a recombinant adenovirus
(Adxsi-GFP-VP3) group, a empty virus (Adxsi-GFP) group and a cell control (phosphate buffer) group, which were marked as
group A, B and C respectively. Reverse transcription polymerase chain reaction and Western blot method were used to detect the ex-
pressions of VP3 mRNA and Apoptin in the cells of groups A and B 48 and 72 h after transfection. The change in the ultrastructure
of the cells in group A was observed under transmission electron microscope 72 h thereafter. MTT method was adopted to detect the
cell proliferation activities of three groups 24, 48, 72 and 96 h thereafter and flow cytometry to determine the apoptosis rates and
cell cycle changes 24, 48 and 72 h thereafter. RESULTS: Compared to group B, group A demonstrated the expression of VP3
mRNA in SK-MES-1 and NCI-H1299 cell lines 48 h after transfection, and Apoptin expression and ultrastructure change for apopto-
sis of SK-MES-1 and NCI-H1299 cell lines 72 h thereafter. Compared to groups B and C, group A showed lower proliferation activ-
ities and higher apoptosis rates of SK-MES-1 and NCI-H1299 cell lines, which had a positive correlation with transfection time;
and in the group A, there was a decrease in the proportion of the SK-MES-1 and NCI-H1299 cell lines in S phase and an increase
in the proportion of those in G./M phase, 72 h after transfection. There was statistically difference (P<<0.05). CONCLUSIONS:
Adxsi-GFP-VP3 can effectively induce the apoptosis of SK-MES-1 and NCI-H1299 cell lines.

KEYWORDS Apoptin gene VP3; Recombinant adenovirus vector Adxsi-GFP-VP3; Human lung squamous carcinoma SK-MES-1
cell lines; Human lung adenocarcinoma NCI-H1299 cell lines; Protein expression; Apoptosis; Cell cycle
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H T, A S E T R R TS S A R 40 i 8 T A T
FEMFFCIRTEAR 22 , (18 = K B T 2 6 I/ N 40 e 4 L (N
it 55 98 200 e SK-MES-1 . A Jili Jit 98 400 Jifd NCI-H1299) /5 F % %
BRI WAEARGE o 0 TIRA T I T 0 AR [/ N4
JI0 T 9 200 B A FERSCR, , AS SO T A T R R K VP Y
4 B B 2R Adxsi-GFP-VP3 % A9 41 il SK-MES-1
O\ RS 4 M NCT-H 1299 AR T ] .

1 ##
1.1 X8

ELX-800 7 [ i i A5 4 ( 3 [#] Bio-Tek 23 Fl ) s BX-50
TR 2 B S ( H 28 Olympus 23 7 ) 5 Hitachi-7500 7375
L ¥~ 3% ( H 4K Hitachi A vl ) ; BD FACS Calidor it =21 14X
(£EBDAH]),

1.2 #mE5ilH

Adxsi-GFP-VP3(FE REFHCERTEIFRAE) s BLRNA
IR Trizol |38i%% - B A Bt )W (PCR) R & (H A4 Ta-
KaRa /A 7)) ; 8 FRBGAF & e 3L mi B o8- SR 5 Ik vt
JB2 HL Yk 7 (SDS-PAGE ) i e il i 1) £ L Ha Ak & 5% (BCL) It
i RAEYHARARAR]D ; P Apoptin £ 5iBEHT
IR (R BER A TR ED) 5 12 EH e 5T (BT R A8 2
) ; Annexin V -PE/7TAAD I T #6138 50) & (VL9832 A= iRk
FA B F]) s RPMI 1640 35 5756 IR 25 13 R A 1 il (35 [
Gibico A F]) .

1.3 4Rl

SK-MES-1 #iififl NCI-H1299 4 i3 [ H RN B b4
ML
2 FHik
2.1 fAAmIE3E

B SK-MES-1 4 ifi 71 NCI-H1299 Zf it 3% 72 T 10% a4
ML . 100 wml 75 2% . 100 pg/ml 445 2 19 RPMI 1640 55 55 1)
1, T37 C 5% CO 5 R 5%,

2.2 FER-PCRIEWRNZAES VP3 mRNA Rk

B B2k 4 B SK-MES-1 . NCI-H1299 41 fits, &4 Jy T 40
i B (Adxsi-GFP-VP3) 41 . 25 9% % (Adxsi-GFP) 4, Kk ic i
A BH ., DI R0 40 1 Adxsi-GFP-VP3 &5 5 1) 23 i 75
AL AN, B 48 h S PRI B RNA , 38 4% 45 8] eD-
NA Ji5 #47 PCR Vi o VP33 [ (334 bp) : L 1iF514 5" -AC-
CATCAACGGTGTTCAGGC-3', F iif 51 ¥ 5'-TTACAGTCT-
TATACACCTTCTTGC-3". LA H il -3-# iR Ik A i (GAPDH)
F 2 (127 bp) : LiiF51 4 5’ -GGTGGTCTCCTCTGACTTC-
AACA-3', Fiit 514 5 -GTTGCTGTAGCCAAATTCGTTGT-
3', PCRJZM B EBEHE .95 CHiASE 5 min; 95 °C 30 s, 60 C
305,72 CHEAP 30 s, 3 30 MEFF ; T ) 72 CHEH 10 min, 4 °C
A7 B0 I 38 P2 T 2% B e s e b Ha ik , LR 3 440
Jifir VP3 mRNA k1500
2.3 Western blot & ZH Al 1 Apoptin &i%

F2“2.2" WU )y ik L Y A0ME . 5 72 h s AR A5 4 4
i - FH VA B R R R 22 v i (PBSS ) Uk 2 VK, I A 400 i 82 it g 224
I HRBCE 1, T 12% PAGE BRI HLIK A B /R 11, T %
% ZE PVDF I b ¥ PVDF L) 5% RS T30 T2 IR 1 1 1A
L h, AP Apoptin ZFTREHIA, 4 CHAFLTT, DIBEIRE:
iR 2% R (PBST) (pH="7.4) BV 3 ¥k, BER 5 min; FHAIA

THEZD; 20154555 26 45 22 1]

BRI AL W (HRP) ARE L E P S — 0, 37 CIHHF 1 h, L
PBST E VLA 3 ¥k, 4K 5 min; Il BCL A & 8, BB A, LA
B-actin NS, MEL 2 AN H VP38 H I &E 0L .

2.4 EHHEFERHMENREMEBMEN

F .27 R Ik A AL Y A . TR YIS 24,48
72 hIE AN (B AR AR B =2x10°) , PBS PR 2 7K, AR L
424 em. 1 000 r/min 250> 10 min, 3% % 4 5E 4 h )5 -
1% RERIE 2 1 h, K A B0, B BRAN-F B IR AT e £, B
ST RO TSR 2 L AN AR AL e o 0 R b A, R R ey
80 kV,

2.5 MTT &40 R TE 7E 14

BN 85 A K 407 B SK-MES-1 I NCI-H 1299 41 fifu i £5 B 41
M, P AL AN 25 ol 2x 10" ml !, L) 200 wl/ALEERD T 96 4L
Ko, F 37 °C 5% COL 5 N SR 1258 53 25 41 Bt
2 (Adxsi-GFP-VP3) 4 | %5 i B¢ (Adxsi-GFP) ZH F1 241 Jif X7 g
(PBS)4L KK N A B.CAL, A% 5 NE L FL, I YA H
k40 (1) Adxsi-GFP-VP3 | %5 7 1 45 i 7 35 1K F1 PBS #% Y 4t
Moo FEYLHNf 24 .48 .72.96 hJ5 20 HIA 5 mg/ml MTT 20 ul,
37 CWEE 4 ha 5 MTT B 5 IR, in A — F L34 200
wl, #8757 15 min, {8 ) N 7= 40 58 0 V%, T AR 1 570 nm I
KARI 52 Y2 E (OD) .

2.6 LA ARG R AEIE T %

FIH] Annexin V -PE/7TAAD 40 M I8 T- 46 A5 &5, $22 B
T8 B G 0 5 NS o 22 2 1R (PS) LIPAS 40 i o= 23
“2.57 T FE YL A If 24 .48 . 72 h J UACHE 40 I 3 A A R TR
PHAEAIECH (1~2)x10° m1™, #3855 & I B HEAE 5 Tl
LA A 3 ZH N A P T
2.7 AL R ARSI £H R FE A

161 FH 0.25 % 5 P BFISCAE 32 2.5 T T )7 a5 4L 72 h 5 1Y
SK-MES-1 flI NCI-H1299 21l it B , & AU 50k (1~2) x10°
ml™", 2550  PBS PEIAE TR0 T 0.5 ml 9 PBS Hf, #4401 ity
BN E T 2~3 ml TA 1 70% L IR AT 4 CE e
3 LLES 0242 4 em . 300 r/min 5.0 5 min, 38 [ 37 , PBS 1t 2
W, FEET PBS H, I A ML N E (P 5 F ok e et
30 min, FH AN L2 =0T 3 L AN 4 R AR Ak
2.8 SFITFESHT

JH SPSS 15.0 Geit/r i A ab BRI . 4B LAY B
FRUEZ (x £ )35, Hirp , MTT iR 36 B Fo 20 i i T 23830 4
I8 259 2R FH o A N6 19 7 25 43 M, 200 BT 03 6 0k SR L TR
I EIM. P<0.05FREFEGITFEL .

3 #R
3.1 ZAPEh VP3 mRNA REER

25 R, SK-MES-1 Fl NCI-H1299 2 fifd A 213494 1 4 1
2% 334 bp 2 A7 BY ST T ANIE B 4L A 45 S g B M, W VP3
mRNA C 7E5 Y2 s AR AS B D) 55 o 3935 5% PCR A 441
T VP3 mRNA B9 AE AL ULIE 1.

3.2 AR Apoptin KiETER

S5 ER 2 A AN DY 2 B-actin B [ 19 45 52 BE AR,
9% BF H T 25 20 A0 T D9 1 6 8 AR — 35 [R] B, SK-MES-1 A7l
NCI-H1299 1l A 2035 Hi BX Apoptin 55717 , 2:HH Apoptin # i
B NN P - HR A5 Fa e 6k, T B 41K WL Apoptin 577 . West-
ern blot A& A1 I H Apoptin ZEik 50 WIK 2.
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My
By VPImRNA

GAPDH

DL SK-MES-I NCI-H1299  SK-MES-I NCI-H1299
DNAMaker ANl AUEAZL B AMUBAL

1 FHR-PCRIFQNZME VP3 mRNA BRIZESR
Fig 1 The VP3 mRNA expression in the cells detected by
RT-PCR method

Apoptin - se—

B-actin

SK-MES-1 ~ SK-MES-1  NCI-H1299 NCI-H1299
A AL il B 41 AL 4iEBA

2 Western blot ;%% iUl £ il 5 Apoptin K FRiXTE R
Fig 2 The Apoptin expression in the cells detected by West-
ern blot method

3.3 YHEEBRMLEGHMMERLER

BT I I 55 24~T72 hilad i 5 H 7 0 A A2 1Y
ZE G OR B YL A 24 .48 .72 h )5 , SK-MES-1 #1 NCI-H1299
T 2L 0 B X5 BT 200 U 0080 T ) AR Al s A A A R A AN A
R T W AN TG S A HAE A A 2 s AN A
1240, ph 0 28 B B A e €0 SR O R T/ IMATE B . He R i
L2 72 b )35 S T B L 3.

L RREh FOMS i BN
.

oL *
& '\:-.. 5 "‘5 .

NCI-H1299 i (<7 0

SK-MES-1 éﬂlﬂﬁ(x% 000)
B3 72 hEREHEFERER

Fig 3 Transmission electron micrograph 72 h after the cells

were transfected

3.4  YHREIETEE N ES R

255 7R, SK-MES-1 F1 NCI-H1299 4§ (1) A 2H 44 T/
Yy 24 hJF B Uf HS P20 B R PEREAIG , Bl Yol 1] R ZE 4
I LB TR A TR A s P 96 h S A ZH AN IS FE T 1 5 B 41
ACH LB FEAR, 22 5 B G248 L (P<0.05) , £41
20 L R A P I 2 SR DL e 4
3.5 ApERETRIY

ZE R GIR, 5 B.CA H#L, SK-MES-1 . NCI-H1299 4H ifd i1t
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Fig 4 Determination results of the proliferation activity of

NCI-H1299 41}y

the cells in all groups
Note: vs. groups B and C, *P<<0.05

A AT B, FL5 5 et (] 2 AEAH G, 2 7 A gt
=X (P<0.05), F 00 VP3 2 [K 7E 41 il N B9 R 5 BE A 304 S
SK-MES-1 NCI-H1299 4 il & A= R 1= 45 LM o 1= 2R il
FELR LA S,

< S

=10 510

¥ 35 T35

230 = 30

=25 2 95

= 5}

=20 F 90

=15 g 15

A 10 =10

=

=5 T 5

z =

a0y 18 72 g0y 18 72

1), h 1], h

SK-MES-1 4 NCI-H1299 4}l

Bb5 HHEMMBTERINESER
I 5 B.C4lILEL, “P<<0.05
Fig 5 Determination results of the apoptosis rate of the cells
in all groups
Note: vs. groups B and C, *P<<0.05

3.6 ZHREEEITH

45 P59 R, SK-MES-1 \NCI-H1299 44 i () A 41 S 14 i Lt
T FAAG , DNA & 532 B 5 T Go/M 30 48 Jf0 e 5] 384 i, DNA & i
SR B, S BAMCULHE ,, ZRA G X
(P<<0.05). jX$78 VP3 AT 515 Go/M BB . 4% 2H 20 i J& 40
AW,

1 ZAMMEARTN (x+s,n=3)

Tab 1 Changes in the cycle of cells in all groups(X +s,n=3)
AL AL, %

gl 45 IO Sl G

SK-MES-1 A 58.34£0.83 10.59+0.52" 31.07£0.67"
B4l 59.25£0.55 29.37£0.54 11.38£0.59
ca 60.02£0.56 29.12£0.68 10.86+0.43

NCI-HI1299 A4 63.17£0.93 11.75+0.49" 25.08+0.63"
B4l 63.63£0.78 27.05%0.65 9.32+0.47
c4 64.91+0.83 30.37£0.57 4.72+0.31

TE: 5B CHILE, "P<0.05
Note: vs. groups B and C, *P<<0.05
4 g
T Mg 2 43R A 8 S HE T et e R R g, ™ B
B N0 A R R o G rb A /N2 e 249 o5 i 9
1 75% ~80% , 5 4F S AEAT AR T 15% " i [ 3¢ LA -4l
B RIRGET, T 30 kIR IR T4 4 E T, iRk
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46.5% , H HA 2452k L TR H . M fE b W5 i 22 4k
Jigeg 2 — , H R R T R, G4 B 2 i 2L s R i
W, R FZFARMIA AL, BFAR J507 AT S5 50560
57 T Bt LIS B4 A B A 7, TR IR 2 Al /N4t Al
i ARG HEWE MG RIFFE A A

P TR JE AT L B VP3 LR 4 fidh 1) —Fh /Ny F- R T
EE, & 2 N IHERR S o KA 2 AN X, H C sk X (11
ANEHFEER ) A% E A 5 A/l DNA 4545 X 5™ BA 2 40
¥ 52 LA 5 (NLS) T B X 3, AT ] — 4~ NLS i 2 2 nf 53
RS AL 0 2 PR A TR0 . T R BB A R 15
N Z2 T 96 40 R R AR A PR T, R I R A A A T R
1 A0 AR 5 LS R T 250 BE AN T p53 A 5, A Bk
Bel-2 A3 B Frmif ™, B P8 T2 AT LB —FhERAR A R
BUMIR 258 . ICANA SCERIRTE , LA S 8RN ST AR
FAT 22 96 40 B 1) 56 BRI, T i 255 e 375 e 4 i 4 2
)

HRI, RO R T R S 5 5 e 40 L T ML A
S AROR AT AN T R AR MR L IR YT Ry o fif
HHAT RPN AT DR R B, TR S
20 B T S L N R LT  DNA Z5 A RE T
5N FER A 22 VR S A AR R LR A 2 R - Pl I I
AT I A, R B A TR AR A A S )z
LRI AESY . H O 935 1B FDA HEHEE R 3L A 7 2k
N FAF IR RIREE ", AHFFE R A Johns Hopkins K2 AEWTF 58
L He 45 M ) AdEasy 40, R T 41 s 2 2k 1k
Adxsi-GFP-VP3, 1] 5 77 4 08 UFE 52 7% 2 1E 6, 7 3 24k
S K I 9 B AT 35 1.6x10° PRU/ml; o B A 4 0 08 6 1A
(GFP)REA RGE B WS H 20 I 15 1 04 55 VP3 JE IR 3Rk
AWEGEHRAL TR

FEAMFGE R, 58 3055 1 A R T A 1 45 R T 2 R R Y
4 105 7 2K Adxsi-GFP-VP3, D5 i B e 52 500 40 Bk it 4
Y SK-MES-1 41l Jifd F1 NCI-H1299 #Hi Jitd . 331 %% 55 -PCR I West-
ern blot #  45 JL 34 SR, VP3 JE A R Apoptin AT 7E 5% 44 J5 1)
SK-MES-1 41l g #I NCI-H 1299 411 jitd )54 1% , i KB VP3 B
£ mRNA 7KV UK IR 2235 o RS 0 R T 4G 45 5
7R, Adxsi-GFP-VP3 1] 75 &5 375 T [R) A AF /N4 i e 40 A
RAEPET EEYYSE 72 h )5 SK-MES-1 4 ig 1 NCI-H1299 41l ffd )
T-R¥ R 30% 24, 5B .CALHLE, A AN IA TR, 22
SAGIEE L (P<0.05) , X 3R VP3 e YL 4 M A5 =08
IR 7o 0L ERE 1100/ W A ] = W 1 N a2
YL J5 SK-MES-1 41l i 1 NCI-H 1299 41 fft 5 3125 1k 1 25 5
A LA A AR 0 ZR I S 11 DNA & sz 20 R 1T G/M 1
YHRELAE . MTT B4 SK-MES-1 4 g F1 NCI-H1299 4 g it
B PR AS A 25 5 R IR, A 2 0 B 3 AP0 M S BRI, O FLI
BRUE ] 2 —E TR, 5B . CA L ZERA Gl
B (P<0.05) . i 5§ H T I Bl 8% W %8 SK-MES-1 4il Jifg 1
NCI-H1299 4l il (4 A8 Sl 25 78 Ak, 25 T & B, 5% e R 0T 4 it
IRFRIFUR AR /IS AZ 0 503 S 3 ) A RS 1, I 0 AT A

THEZD; 20154555 26 45 22 1]

[ 457, P A 20 14 55 L BRI % €2 S5 g ] T/ VAT B, 3 ik — 26
RS U T 3R R0 S P 75 5 e 40 L 00 1 A A L % U
K

25 TR AR 4 K W] Adxsi-GFP-VP3 RSP R A RE

% 1 8 [EAIX SK-MES-1 4l itd #1 NCI-H 1299 4il il i ¥ , IR 4L

PR HR AR T o 3O I TR 2B RN SR 5T 28

SE T A, AL A T 2R T T A /I 0 A e g B LR o A2
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