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1, Lipofectamine ¥ pl6 2 B % % A %45 [ % 40 Jg Bk SW480, R F MTT 548 M 5k 5% 3L 40 M (SW480 41) . %% Hu 2= J A 40 fig
(SW480-GFP £ ) fI %% ¥t pl6 41 i (SW480-pl6 41 ) FE3F 24 .48 1 72 h J5 4 B Y 34 B 3 ;Real-Time PCR F] Western blotting 43 B #&
] 3 4140 8fY p16,CDK4 cyclin D1 mRNA fIEHMRKFER. # & pl6 EERRAERREIRE, R IBRLEHEHARE,
EEEMEARKTBEINEME pl6 EEXRIA, 5 SW4B0 ALK, N REBHFRBEFWM(P <0.01), MITTRWERER:
FEF:48 hfl 72 h J5 , SW480-pl6 £H Y 41 B A5 % HE 7l 2R 14y B 24K T SW480 41 1 SW480-GFP 41 (P <0.01) , Real-Time PCR # il 55
B 5% :SW480-pl6 4 Y pl6 mRNA 3 F X BT SW480-GFP 41 2. 38 %, B 3L SW480 41fAy 2.59 5, 2 R A B &I %2 &
X (P <0.01); SW480-pl6 #1[Y cyclin D1 mRNA #§ % £ 5 B BE F SW480 411 SW480-GFP £ 40 g ( P < 0. 05) , i CDK4
mRNAF) 3 R X B B T SW480 4 1 SW480-GFP 4, £ R X & i ¥ E X (P >0.05), Western blotting M ZERB R : 5
SW480-GFP 4171 SW480 41 b, SW480-pl6 41 P16 EHRIA B W BFH ;W CDK4 # cyclin DI EHRZEHRBRERK.ERY
BHIHEEX(P<0.01), ## pl6 ERFRRASHEAR, AANMEEHRAERNIIE.
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Cloning of p16 gene and its role in inhibition of colon cancer SW480 cell growth

MENG Qing-kai, ZHANG Jing-ru, WANG Hui
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[Abstract] Objective To investigate the inhibitory effect of pl6 gene on the growth of colon cancer cell line SW480.
Methods pl6 gene was cloned into eukaryotic express vector pEGFP-N3 using subclone technique, and the recombinant
plasmid was transfected into SW480 cells using Lipofectamine method. MTT assay was performed to analyse the proliferation
of cells without transfection ( SW480 group), cells transfected with blank plasmid ( SW480-GFP group) and cells transfected
with pl6 (SW480-pl6 group) after culture for 24, 48 and 72 h. Real-Time PCR and Western blotting were employed to
detect the expression of p16, CDK4 and cyclin D1 mRNA and protein respectively. Results Compared with SW480 group
and SW480-GFP group, the expression of pl6 gene in SW480-pl6 group was significantly increased (P <0.01). MTT assay
indicated that the cell proliferation in SW480-pl6 group was significantly lower than that in SW480 group and SW480-GFP
group after culture for 48 h and 72 h (P <0.01). Real-Time PCR analysis revealed the expression of pl6 mRNA in SW480-
pl6 group which was 2. 59 times of that in SW480, and 2. 38 times in SW480-GFP (P <0.01). The expression of cyclin D1
mRNA in SW480-pl6 group was significantly lower than that in SW480 group and SW480-GFP group (P <0.05), and the
expression of CDK4 mRNA in SW480-pl6 group was slightly lower than that in SW480 group and SW480-GFP group (P >
0.05). Western blotting demonstrated that the expression of pl6 protein in SW480-pl6 group was significantly higher than
that in SW480-GFP group and SW480 group (P <0.01), while the expression of CDK4 and eyelin D1 protein in SW480-
pl6 group was significantly lower than that in SW480-GFP group and SW480 group (P <0.01). Conclusion Colon
cancer cells transfected with pl6 gene can resume the function of inhibiting tumor growth.
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Rk mRd, R R pl6 AR S EERE.
MEMILEBESNRE KBRAXMSEEHMNE
(AMMERS, AHRE R, pl6 RRELGHE
BIPH MR R, — BT E® KGR EMEE,
AP FE LRSI R ASNEY pl6 EE BT
JERAEN SRR BNEHBA AR SWA80 & o i
IR E R B SNEY plo RS B Ak,
MTT 346 i) 40 f 3 5 75 44 , Real-Time PCR 1 Western
blotting ¥ 1 W pl6 A [ | 40 g JA 8 4K o 4 B ms 4
(cyclin dependent kinase 4,CDK4) . D &I Zf i ) #5 7&
H (cyclin D1) mRAN FI&E H KR EH L, 91 2 Kt
FIASMEYE plo REEZHEIENEBLIBRT R
FEIRT R,

1 #P5FH%

1.1 FEHEFEA

25 595 4 B & SWA480.E. coli DH5a 1 5% R& & bt
pBS-pl16 ¥ AR L5 % %R /., pEGFP-N3 Ji ki # {4
(Clontech,Z( [ ) ; T4 DNA 7 388 ( Promega, £ H ) ;
B8 )% & Lipofectamine™ 2000 ( Invitrogen , 2 [H ) ; G418
5 (Sigma, 3 EH ) ; RNAprep pure 3% 37 40 i/ 4 & &
RNA S2BUAF & BB 32 B | & #1 Real-Time PCR
19 550 (Tiagen, 7 [ ) ; RPMI-1640 3% 57 5 | i 4 Il
5 JEEEA WL (Gibeo, XH ) s MIT KA K (BB X
YIRS ) ; Western blotting 1 i3 f& ( Abcam,
REH) ; HAFHAE™, ahrst,
1.2 HfaiEs

BB ER SW480 BEF & 10% 54 1 15 -
100 U/mL FEZ #1100 mg/mL £ Z ) RPMI-1640
BFRES ,IFE3T C.F5% COMRFMBEEFR
RIS
1.3 Mg ple EREBRZEHE

# {& pEGFP-N3 #1 pBS-pl6 # 47 EcoR 1 FI
Xho 1 UEE Y], ¥k, VI E Wi ple 2 H M B
pEGFP-N3 FohL , Faibr=#, 76 0.2 mL R EHF A
pEGFP-N3 ki 50 ng 4i{LIES U1 7= %) 10 ng T4 %
B 1 pL 0 x BEEZEWHE 1 pL, 4@ K 2 Bk
FAN10 ul,16 T T AR ER, KGR 10 pL FRE
NEETY .. BEETYHR DHSa, ik HER
R,k S EAFREAEE, BB DNA &
U4 %€ i 153 pEGFP-pl6 B A RK A,
1.4 pEGFP-pl6 & 4 i pi 5L Ye 45 1 I 40 g SW480

B SW480 7E 6 fLiR I F M 3 55
2REERE,RFEFW],IF A 500 L X1 75 AT

PLAER K RPMI-1640 ¥e 2k 1 G RFEF]W,ER
BYRRAAEHABMAERE -DNAZE S, X
Il 7% B RPMI-1640 B P45 5 h; W FHE
FW, & 20% Ifl ¥ 9 RPMI-1640 35 3 A 500 pL
PE% 2 W IMA A 20% Ifl 75 B9 RPMI-1640 3% 5% 3
1000 pL,3%555 16 h, [ G418 #HiTHi R ERIFE,
G418 FIEM 200 pg/mL FF 45,45 3 d #3200 pg/mL,
2 F EFAF 800 pg/mL, ERFIIKE , RBRERK
ik
1.5 MTT BAu il 5 Ju )5 40 M s 7 v6 i 281k

A3 B 5 Yy 40 B (SWA80 4H) (55 Y2 b 4
2 ( SW480-GFP 41 ) F1%% 4+ pl6 4 i (SW480-pl6 £)
BT 96 FLIBFRAR, S BN 5 x 10°/4L, 3555 0
(XH) 24 48 #1 72 h J5 , BILIMA 5 mg/mL MTT %
W20 pL,& 5% COEFAT/E4h,RELFE, N
A 200 pL DMSO 740 M BRI 45 & , R A BB AR X
38 W St BE fH D(490 nm) , T 55 40 Ja & A8 X 186 58 2,
ERREFE B, B MEER S N EAIL, G 1550
#=(Dyx ~Dpp )/ (Dyg —Dap) x100% ,
1.6 Real-Time PCR #&{fl] p16 % [H .CDK4 #1 cyclin
D1 mRNA f%Eik

% H RNAprep pure 35540 e/ 40P & RNA 28
AR SRR, 2 BUBR BUR H Y 40 g (SW480 4H)
By s 5O 40 i (SW480-GFP 4) Fl % 4 pl6 4/
(SW480-pl16 41) i % RNA, i# 17 Real-Time PCR #
W,L B-actin fE AW Z, pl6 EEWT H51 955
5-CATCCCCGATTGAAAGAACC-3’( I i#%) ,5-AATGGA
CATTTACGGTAGTG-3( F ii# ) ; CDK4 % [H i 3~ 1 2]
YIFF) : 5-AAATCTTTGACCTGATTGGG=3’ ( | W),
5°-CCTTATGTAGATAAGAGTGCTG-3 ( F ##§) ; cyclin D1
EE -85 19555 5 :5’-CCCGCACGATTTCATTGAAC-3’
(L) ,5°-AGGGCGGATGGAAATGAAC3 (i) »
1.7 Westem blotting #ifl] p16 2 [H .CDK4 # cyclin D1
BEANRE

WS HYEI 1 x 10°4, AN & 4B B
RREEQ,BCA B#EFTEOERFHIT Western
blotting #x #ll , B HA LA 20 ng, R R W B BE
BERR K 5% B 2 3, BU A L 49 pl6 EEEH K 1:500,
CDK4 2 1:1 00, cyclin D1 34 1:800, B & /5 H#
W HEFTIRE ST
1.8 Siit%rnik

R SPSS 13.0 GG #HFT R4 Hr. BIEY
RIERS, U zes B, ZHRLBERALERS
EZ40W. P<0.0S EREREBRITFEE L,
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2.1 pl6 AR EBREARAKHELEE

KAV % & U5 ¥, WE Y] pEGFP = JFURL Al
pBS-16 BRI ST RN 1A fizs, 3848 0.8 kb £ A K
pleo ER i B, 5EY)J5 i) pEGFP ZRK E &, ¥
L )5 SR BUBORL , 26 17 B U0 26 , 0 8 B v Sk A 9 4 P
1B B , 851 0.8 kb ZAKI =8, F BB R/MS HEY
ERMA. BBEAENS FEE pEGFP-pl6 B4 Bk
BB G pm A SWA480 #, & G418 i it)5 , R/
REF Y E 41 i SWA480-pl6 , TR L LR
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)
=
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3 1 2 3

B

«—0.8 kb 08 kb

A.pl6 HERAHEAIXE; 1. Marker; 2. pEGFP JiH; 3. pEGFP [
BB ; 4. pBS-16 iR ; 5. pBS-16 i W E ). B. pEGFP-pl6 E
AR EE B IKE; 1. Marker; 2. pEGFP-pl6 Fie; 3. pEGFP-
pl6 FUR A
1 pl6 BEE#H&HE
Fig1l Construction of pl6 gene carrier

2.2 EFEAFEEE G 40 B A X A R R

MTT 3625 2 B 7% . $5 35 24 h 5, SW480-pl6
ZH 40 Jia i 1E X 3 7 3R B IR T SW480 41 F1 SW480-
GFP 4 (HEREGIT#E N (P>0.05);5E5x 48 h
M72h)5  AEENSERERERE ZRYE4
HE¥EEX(P<0.01), SW480 4H 5 SW480-GFP £4H R
YA R R, ZREHIHTFE X (P >0.05)
(1),

®1 HAEABRAMWEEERLE(2+5,0n=5,%)
Tab 1 Comparison of cell proliferation among different groups (z+s,

n=5%)

g 24 h 48 h 72 h
SW480 41 1.25£0.135 2.13 £0.042  2.28 £0.034
SW480-GFP 4 1.2120.036 2.09 £+0.130  2.22 +0.038
SW480-p16 41 1.15+0.025 1.74 £0.027° 2.03 £0.011%

@ p <0.01 55 SW480 # 71 SWAS0-GFP &4 H.# .

2.3 pl6 E[H .CDK4 F1 cyclin D1 mRNA 31k
Real-Time PCR #ill] 45 3R & 7~ : SW480-pl6 41

pl6 mRNA A%+ A B SW480-GFP 4 %1 SW480

419 2.59 f5(P <0.01) ,{H SW480-GFP 4 5 SW480

21/ pl6 mRNA MM RZ BB EZR TR FEX
(P>0.05);SW480-p16 4HH cyclin D1 mRNA #H X}
FiIAE B B KT SW480 4H #0 SW480-GFP £ ( P <
0.05) ;SW480-p16 iR CDK4 mRNA WX RIEE
&K T SW480 Z1#1 SW480-GFP 4 ,{H = R T4 it 2
BEX(P>0.05)(HE?2),
2.4 pl6 EH CDK4 0 cyclin D1 FEH K FEE
Western blotting 1% il &5 £ & 7~ : 5 SW480-GFP
ZHF SW480 41 H. % ,SW480-pl6 4 pl6 B HFE
EHEFE ;T CDK4 fl cyclin D1 EERZEHE
Rk, 2R WA RIT¥E X (P <0.01);{H SW480-
GFP 45 SW480 4H 1y p16.CDK4 ,cyclin D1 ZE KA
BHE,ERHYIRITFEEX(P>0.05) (B 3.3k2),

30 el @
B O CDK4
25 F M cvelin D1 _I_

0 F

1.0
0]
05 F
0 L L

SW480 SW480-GFP  SW480-pl6
AR R
©p<0.05, PP <0.01 55 SW480 41 F SW480-GFP 4 H 3%,
2 Real-Time PCR # #| p16 & [ .CDK4 # cyclin D1 mRNA &
& (£s,n=3)
Fig 2 Expression of pl6, CDK4 and cyclin D1 mRNA detected by
Real-Time PCR (% +s,n=3)
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Fig3 Expression of pl6,CDK4 and cyclin D1 protein detected by
‘Western blotting

%2 ##E plé EE .CDK4 0 cyclin D1 EEMHEMN REBLE
(x+s,n=3)

Tab 2 Expression of pl6, CDK4 and cyclin D1 protein among different
group (%+s,n=3)

#4151 pl6 CDK4 cyclin D1
SW480 4 0.31£0.02  1.00 +0.03 0.91 £0.06
SW480-GFP # 0.34+0.01  1.11 £0.07 0.94 £0.05
SW480-pl16 4 0.82+0.11%° 0.26 £0.04C 0.55+0.03?

@ p <0.01 55 SW480 4 F1 SW4S0-CFP 41 %%,



No.6 FIKEL, %« pl6 A T & R H 0 45 8 40 SW480 A K WM H /ER 74T -

3 i i

EMREE N, EERBM AREFERKE
BERRZ— BENRAES RESMERN L, 2E
HREREREANG R, B D HEER—FE
B, SEBEMXHEERZRAZBEERMMPIEE
H, EhMEERRENBENRE RRAFEE
fEf. WEEZRTUELIZHBRRAE, WAL R
B/ RERGRE MBEERBSI FRXARERE
R EREHS,

ple HE 2 —FHEmERE , XA L M &m0 &
(multiple tumor suppressor 1, MTS1 ) £ [H ,1994 4£ |y
ZEX RELBEH Kamb 2 B3, p16 HE AT
AR KPR X, 2K 8.5 kb, 455 154 MEER,
HREXPFYRH MM FREN 16 000 WEH,
B pl6 EH ,EM THEBEN. pl6 EEHRIEATH
KMAREABKNEER ", EEEI Y cyclinS-
CDK4 #1 6-pRb-E2F 35 %3k 52 38 0 ) 48 fg 4 3 19 1
A, pl6 2 CDK4 il B 7 ,CDK 240 Ji fA 3=
IO BN — R RBIRYETHRRAEN,
WY 4HEE ,CDK4 £ E 5 cyclin D1 454, HESH
Fad G i1 S ¥ #. Cyclin D1 EA ML A HR
H 458 CDK4 ¢ CDK6 JEE &%y, #: 1 5 P M I &
A7 ( retinoblastoma, Rb) S E H pRb & &, f#
pRb RAEBERAL , M 2 FEF E2F WAL, N 4
Mieh G #1a S PA%# R4 5E ; T 3 cyclin D1
RIEERER, WEFI EHAREEFABLR, SBHE
RH . pl6 Xt CDK4 f/E FiiE L 5 cyclin D1 FE5 45
ARMEOHmMMEHEE . FRVEREN K
TR R1X plo EHGEM K CDK4 Wizkik , [ aHD
AR ER ., SHRBARTHFLE plo &
Er A& ;T pl6 ERAELHBARNEZ
BREHTHASNER BRERRZFAERE
ER,XMREGEEREL LG, BarH
RPFFRBRD,

ABITOR B A AU plo B R ¥ 4L 3 55 i 9 40 i #k
SW480 1, % #ll p16 mRNA FiXH L X Ih6E , F 2
— 5 pl6 MEEFEMA. ZRFEFEER ple £F
TERE | H A RIA A pEGFP i, 2B %2 , KB E
B EERE, FAARRANSFE, BHELI S
[ 40 M2 Bk SW480 1, MTT R Ml 55 R B 7
SW480-p16 4 Ma Ry AH 1 58 R B B IR F R Z P4 g
SWA80 F %5 Yt =5 iy b 40 f SW480-GFP, 3k B 72 %
ple EEZ LA FMT G A HEX EEEEE T

WHE X 5P EEE" WPIRE RML. Real-Time
PCR & #55 R KB % 44 J5 pl6 mRNA KM XK &E
B30 ; Western blotting 1 45 R B 7~ :pl6 HE K
A FRIA BB B FWE AN, M CDK4 A cyclin D1 K4
MRZEEAD; XA EEREH T pl6 HE 5 Cyclin &
BRFHEE CDK4 EEREHA R, #WH T CDK4
BEEWEME,HEIEHRA G A S B, AT T 48
T M5 , % 40 M T e AT e R T IR B
#il CDK4 #71 cyclin D1 B33k,

Z LR A REER T pl6 FEE KRR
K, BT 45 Mo e 40 RO 5 7 , R 5 e 40 M
RAEMHREH MR, 7T REE S # ] CDK4 |E 4,
BRI cyclin D1 FRAA B A HRER B IEA
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