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pl16 Gene Expression Mediated by Adenovirus and Its Effect on Cell Cycle Ar-
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[ Abstract ] Objective: To investigate the pl6 gene expression in lung cancer cell line introduced by adenovirus, and to
observe the effect of pl6 gene on cell cycle arrest. Methods: The replication-deficient adenovirus Ad5-pl6 was homolo-
gously recombined in 293 cells and used to infect the lung cancer cell line SPC-A1. The expression of P16 protein was i-
dentified by immunohistochemistry. Trypan blue staining was used to count the alive cells and to draw a cellular growth
curve. The changes of cell cycle and apoptosis were analyzed by flow cytometry ( FCM ). Results: After 48 hours since the
SPC-AL1 cells were infected by the replication-deficient adenovirus Ad5-pl6 at MOI =10, the positive rate of the cells for
P16 expression was 71% . The cellular growth inhibition and cytopathic effects were present when the cells were infected
with Ad5-p16 at MOI = 100. The cell cycle arrest and the cell apoptosis were found by FCM. Conclusion: The expression
of pl6 gene in SPC-A1 lung cancer cells induced by the replication-deficient adenovirus may result in the inhibition of cell
growth and the introduction of cell apoptosis. The strategy targeted to the tumor suppressor gene that regulates the cell cy-
cle directly, obtained satisfactory results, and provided a reliable theory for lung cancer gene therapy.
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1.1 4Hfss o5

NIEE 41 il 2 HEK293 ( Microbix Biosystem ), B
B B 7 5 R R AdS DR JERFL ML, Al irE
DMEM }5 523 [10% 41L& 37°C 5% CO, 44 T 15
Fio NJIWRGE 40 M0 22 SPC-A1, 45 PCR ¥ 84 i 52 A7 7
pl6 BEPRIBR , e AL UESE P16 & FIBATERIL , 4>
BEIEWT T PO o T A AR S E R AT . AN fLAE RP-
MI-1640 535 . 10% i 2F L7 .37°C 5% CO, & F
B
1.2 #5H5 ple JE DR % 1 hE e b 750 s 2 Y 4 5 1 4%

T pl6 SEHE cDNA J7 31 i 2 3k ik pAdCMV-pl6
AR E R, B H pl6 DNA 35 & EFI A BHE A
s B A TURL pCAL3 H 2 iR S IX . 15 5% 293 4
JiL, 200 B A R T R A4 T RE pCAlL3-
pl6 F1' S IS 5 4 4% R pBHGE3( Microbix Biosys-
tem )iE 171 Effectene Transfection Reagent( QIAGEN VAL
Y203 40, JEERYLS 11 d MR RS B, 208 3 K
TS Al Ak, A5 50 5 2 1 B E U AR N B, fr 4 N
Ad5-p16. i QIAamp DNA Blood Mini Kit( QIAGEN )
PEBUIR% 7 DNA G 25 70 & ) 22 % Qbiogene 7\ Fl Y
TCIDS0 o [FIFRET7 VA 45 354 i & 5L X LacZ M EE 41
JJ% 5 AdS-LacZ.
1.3 FEAMBIHEEN T pl6 FEKFE SPC-ATL 41l 3Rk
%5

1 x 10" /L 4 RN T 96 FLAR, 100 wl/fL, 5557 24
h 5,38 3R M. Fi MOI = 10 i A T 40 B 5 7 Ad5-
pl6. 2 h & AR EE R, A SS SR Ak 22 5 3% AE h
SEHNAH . B H E RPULEETHECAN . X R ZH I R A
SPC-AT ZH AN BE A 25 PO HRAL, DL Bt JE AR A5
B Ad5-LacZ MR RN HRAL . YL 48 h YA S50 4l
A HE AL A, ¥ A, 90% T RS [ 52, UE4T P16 1K)
SP YL EdI 4k, NBT/BCIP {5, W ices T 1%k or
Y EL
1.4 AR Z st

5 x 10" /L 403 FP 6 LA, 100 pl/fL,24 h J5#%
MOT = 100 &4 241 K 5 AdS-pl6, 4kslis o, DU
Yy Ad5-LacZ 1) SPC-A1 2 if >y 55 5 % R 2, R IR AT
AR TE Y SPC-A1 20 Ry 25 D6 EEH, 5 206 2 [ 20 8%
Feo B H B A S5 R IR 4H 0. 5% 5
Wi e, AR NIRRT A ]

SO IE 3 ASEATA e A A K il £k
1.5 a4 AR FCM )2 #r

B H A2 B ISR B e F 2 R B S 1) 855 7 240 L X
TEZH AN, 70% RS € 3 h, PBS 3% 2 ¥, il RNase
( ZEHBE 50 pg/ml )37°C AL 30 min, BALPTBEC PI, 2%
W PE 50 we/ml ) 4°CHEEYL A 30 min, L3 A0 I (SR
. 4 R AT R A Cell Quest Plot 43815804, R 36
Becton-Dickinson 2 ] 7= i
1.6 Soitzeabag
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2.1 EEZH S A R A T 1 R A

BRI FE AR pCA13-pl6, HE4HF pl6 cDNA .CMV J3
BT F1 SV40 polyA J¥HI 1 F 1k BT, FR I 5 A7 B T
WETE 293 A AR P AT [R) VR FE 20 O, 7 A T A A G
RINRR A AdS-pl6. Zid 7E 293 AR P38 Al CsCl 43
TRELO 2l Ak, AR = VR 4 R B . & E L AdS-
pl6 KR 1% 35 6. 67 x 10” pfu/ml, AdS-LacZ i £ N
6.67 x 10" pfu/ml,
2.2 Ad5-p16 7E A ilidiE 20 i v i 5k

SPC-A1 43 4% MOI = 10 JB 4t & 41 I i 3% Ad5-
pl6, 3557 48 h 5, 9 40t 200 B e AR A% YL £ i ik
a5 i, T PR T /MR P A L s AL AR R, P16
E PR FAPEIM R R 71% 1), AR B 75
FUEY AdS-LacZ FOXT IR 4NN, ¥R UL P16 AR £
ik, 227 EP<0.05),

1 SPC-Al #HAE R AdS-pl6 f5 Pl6 = A FAE
FIER TRz R R AR RZ( %300 )
Fig.1 P16 protein expressed in cytoplasm and nucleus of
SPC-A1 cancer cells after infected with the replication-
deficient adenovirus Ad5-p16( x300 )
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L MOI = 100 J#&% Ad5-pl6 B{ Ad5-LacZ 420 i) 5
YR BE 025 ) TR 2l A ) 28 B 3%, A H 8 AP
S AERRIL . 5 2 X R 20 H A 1L, SE 56 20 41 A
PG AdS-pl6 JE5E 2 REDIFIR i BA K6 B4,
MBS v /D A M AR B B R 5 A 5 PN e, SR AR AT
I WVEIF RS AR T . A H o B U S A i L & Wy
WEGL A TTEOTE A0 Y D, 2 A0 AR K il 2R (R
2), 0 WLARIR EE A T P16 £ 17 SPC-A1 41 it N 1) 3%
5, B A AR ) AR K (P <0.01 ). J&YE AdS-LacZ
) 240 B A= A i 2 SR A 5 A TR o B 119 25 1 ) IR 2 4
i
2.4 Ad5-p16 X 2 i JE 3 A BE A

XFSZOG 2 g 7 X FR A AN 5s 3 0 HE 4 40 A Y 41 i
JAAZERT FCM 4387, 200 552 06 4 240 Jfd 7 88 4 Ad5-pl6
FANRG T, 1 B BN R G1 B BELHE
FESS 2,3 K G HIBH A B R B S, (W] E AR A 40 Ao 12
“WE Gl IFIR TR . 55 4,5 K, 40 8 B A

AN AH . G U™ WU 3K 1) gy e T [+ 9 435 7 1 44 241
XFHRARMEAE SR 1 ~ 5 RIAR HBL I I 00 200 ) 307 BEL 4
MAMR TR R ).

B2 Ad5-pl6 9 S/ P16 FKiExt SPC-A1 ZHEARIHI &I 1F R
Fig. 2 The inhibition status mediated by PdS-p16-
induced P16 on SPC-A1 cells

1 Ad5-pl6 Xt SPC-A1 4 i &) B 1) BE 7 7 28 AU T B35 SAE F
Tab. 1 Cell cycle arrest and cell apoptosis induction by Ad5-p16 on SPC-A1 cells

Groups G1/G0( % ) S(% ) G2/M( % ) Apoptosis( % )
Experiment *
1d 59.86 40.10 0.04 3.40
2d 68.50 30.00 1.50 5.76
3d 69. 67 29.43 0.90 8.51
4d 66. 11 33.16 0.73 12.03
5d 59.91 39.20 0.89 14. 42
Virus control
1d 45.01 54.76 0.23 0.71
2d 44.62 54.38 1.00 1.22
3d 43.80 55.41 0.79 1.35
4d 44.34 54.68 0.98 1.02
5d 42.67 56.31 1.02 1.54
Blank control
1d 41.01 58.24 0.75 1.12
2d 42.03 56.08 1.89 0.98
3d 41.99 56.58 1.43 1.27
4d 42.27 55.72 2.01 0.93
5d 41.87 58.01 0.12 1.07

% Compared respectively by X* test with the corresponding values in control groups synchronously ( P <0.05 )
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EL 9 2 B TR R ML BT O e R oL g
99 7 A A A — FRER FH [R) U i 20 A O vk, RSB H
P4 5 PRI 3 A A s 75 i DR 28 ] 5 1) 114 R 3 2
P PR R 3 R B T T A 396 B a0 57 7R i 2 S
TR 293 S, 7 4 B 4 A E a3 Gk AR B 7
SE PR A 1 ) e 9 ) 2 A 1 ) D B 20, A i R
B B B # L R 21 o B — AN B SRR XA A B Y
SER 0 L 2H RS 15, JTE 293 i rp AR T 2 A B
WKL, FRATT T il #% 1) T 4H B B AdS-ple, BIR FH
ZH R B 2K pCA13-pl6 5 MR 9% B8 03¢ T kL DNA i
TR A 7= A . oot dlifb, T A5 75 20 R 27 1k
15 6.67 x 107 pfu/ml, &5 4R T [ H B 4L RCR + 0
FRAE

N i 95 40 D 22 SPC-AL, 22 5% F pl6 JE &5 2
AT 58, X H L 4] DNA #E47 PCR ¢4 , UF B
ZANN R AFAE ple FEBR B o BE R A0 MR R AT
PEALIL 43 M, 0 E B IZ 40 &R Ple B H B %Kik,
i 1 [ 8 A AR A5 B E AR #F AdS-ple, A
pl6 JEFE S (1) cDNA J¥ 51, I3F 32 CMV 38 # 5 3l 1
Ml . BF AR p1e S PR 40 i S 3 ) o Y 5
PRI, L o A8 20 3 9 B N A 22 ol P 9 B LA i 3R o
P 53 ) DA 28 48 SR 396 2 S) i 2 55 Ry 804K, T8
1 AT BA 5 ple SE R 7E R 40 it R b 2258,
HuBEAE T A0 B R e R . S T i — 2B R ple Sk
PR il 4 A R 1) O 2R, LA Bz ik TR 1) e e 98 o
PEFNALIR, F AT LA IR B Ry 28044, 4% ple FEH cDNA
A SPC-A1 ZHHE P, Kl 2 38 SPC-A1 345N P16
FEMERIE . EEYL)S 48 h, SPC-Al 41 ig %31k P16
A Y BH PR A0 B LR 0 T1% o AR oK, E A
IR 7 Ad5-ple ANH RS ORIUE B i JE PR i A 48 K
SyERANAR, B U g i e, T BB A 5 ple
5 DRI7E 4 B PN v 28503 TR A AR L, DT R 4 R 4 240
T AR R

TE SPC-A1 4L LL MOI = 100 A9 & YL 58 BE ¢ Ad5-

pl6 =4 I 2 Y T 4153 Ple SR MRS, thH
AN AR S A A B G AR A I BT AR 2
K, F2 B A0 MR D A B P A g A A
S5, i [ 3030 % A R 1 X BEIR S B AdS-LacZ 1 4
JH AR SR B A9 25 0 BRZEL A M, G X A K R
PR LU 72 , SPC-AT 20 i A= K il LR J2 i pl6
ST, WA I A, A H Ry Rk
P14 5 6 20 240, A S8 A i o T s 1 O 2 A
JHE0 P e i % R I 1) ) SR AT B SR A M . R R 22
ML S Ad5-LacZ 49 2 Xt HEZH 200, FC 40 g A=
R AR T 25 ek B, 3k nl B 2 40 0 A 2 G

BE G AR A0 B R K B-gal By 28 BT B A9 B M
SR o 3X Pl 7% AH 56 79 40 i 75 4 7E FH ( Virus-related
cytotoxicity )23 B 5 2 S8k L 5 B B MOT {8 9 FF 5 1
AR B A

WAt FCM 20 ATt SPC-A1 119 41 i J& 30, &5 51 & 3,
WATHM I ple Lk Mg, KgAK BT
G1 SIBEAE , BD 40 8 3 G109 40 i L f51) B S5 448
IS U940 B A5 T o 200 30 %) BEL ¥ 7 200 i Jek e
TGS 1 R B, LA 3 K v .
pl6 FEHE IS H P16 FHH , Zilid 5 CyclinD1 3% 4+ 45
4 CDK4, DT 4 ] CDK4 1% 80 0% 14, BHL 1E 40 2 i
Gl WIS W I 7 FRATH LB 45 RAT S plo K
PR —f1E AL . 20 M J8 310 FEJ2 G130 i o 4 2
YA IRE A N A1 25 Bl S 5 50K 240 & 2% 9 i A G (] A7
FEEHEEM C1—S W A, dMAE GL WIXT & 441
AL N AME S HEA TR R 3, U g AR R E A S
Wio G1—S VA 5 mT LA He 5 20 2 398 58 30 2 1 A
1B, B2 R AR T Ik, G1 IR B rT e 4
AR V2 5 TR O 9 B A LA T A S AR Sk A, il 4T i
o] AR T2 PR3 O 1n) & & o AE FCM 3 A, 3R AT
KB SPC-A1 41 L 7E K15 pl6 H& R ik LIS, 41 At 94
TR SR T G R X BE AL RN A ) R 4L AR
AR ( A SR T35, X B, A0 R G
AL 0 5 AR A OG5 A0 B 8 T A D) O R
i pl6 FE A 23k BT 7= 42 i) SPC-A1 i i G1 13 BH HiF
S| R 0 i 14 G A 1 9 4 B R SR 0 B0 TR) R A
Wi 2 40 L TR G R PR 2R 3k R DL R T A B
SR, Sandig 45 A K, P16 75 40 i v iy 3
ik, AT AR BB 1k Rb 2 (A A9 88 0 & s Rb 3 [
EESER SURT, SR Rb KP4 B AIS L 17T Rb 2R
FIPE 4 B N A T BE A 2] 0% 3 4 M AS & AR R T I A
FH L IR Rb 7K S (4 BRAR Fe 28 5 55040 i o 08 7235 S X
FHUBPER G, Ai i & AT TS, A R G1 IR
AT 2 B4 40 O 2 A OE W) R $E 2L A CyelinD1 ¥4 56 1)
T T D bel-2 kR VR L T4 gE 3 N
bax Fik LA, & WAT SCHERHIE . SPC-A1 40 IR T 1)
R SR Bl A R Y T 4R B S B R I A A KT
AN, X 5 SPC-AL 4 i P16 2 Y Ik I AH AN
—F, P16 HMAMFRIRFERPIGH | KAL) &b,
HJG IR K- B0 B A0 R T & A B R A
TE WG AN o AT 4043 B SPC-AT 41 g /Y A= KR &
FAN N JE I, o BT DL A0 A A P A i R 0
RELV A7 AF — o B B I IS R0 . F bWl LA,
F14) 5 DR 114 2 3k 0 5 | A 40 e ) 40 BEL ¥ R 200 L0 T 1% i
D], T 200 0 30 BEL o R 00 L 0 T R kR A 1
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T AF Sfe Xt v i Ay B T 9 TE 52, i A ot P 38T
ST ) B S R NS e T BR 448 A Y B
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FATRH Southern blot A ¥ 4 8 52§ 4 ( TRAP )k Xt
30 51K i 4 20 KR L B4 s 55 20 23 R0 1E 8 K i 76k
2 2R S R R e T 2 A ARG N A

g5 IR e K e i 55 41 41 KOE # K I B B4l
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7.6 ~15.2 kb, F-#910.43 £0.21 kb, K% F-Hsmk:
KESEBALS R IEE KBRS, B EEES
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LIy s R 40 1A 5%, K 98 1 349 st R K B R I PR

Ay B 3 R B W 45 5, Dukes D B 5 C HAFN B #5 Lb
BOAEREMEZER(P <0.05 ); 15 g 4> 16 F2 B T
Ko K Fee sitihor I 5 A B AL 4L 43 I A 40 0
B E S BTG ER(P>0.05 ).
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