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Abstract

AIM: To investigate the effect of p15™%“e (p15) gene trans-
fection on the proliferation of esophageal squamous cell
carcinoma cell line EC109.

METHODS: The EC109 cells were divided into 3 groups:
p15 transfection group, empty plasmid transfection group
and non-transfection group. pCDNA3.1(+)-p15 and
pPCDNAS3.1(+)-neo plasmid were transfected into EC109
cells using Lipofectamine2000. The expression of exog-
enous pl15 gene and P15 protein were detected by poly-
merase chain reaction (PCR) and western blot, respectively.
The proliferation and apoptosis of the EC109 cells were

examined by MTT, colony formation assay, flow cytometry
and transmission electron microscope.

RESULTS: After transfection, p15 gene cDNA was ex-
pressed in the cells of p15 transfection group, and P15
protein was expressed at a high level. The cell growth
was inhibited, and the colony formation was significantly
decreased in EC109-p15 cells as compared with that in
the cells of empty plasmid transfection or non-transfec-
tion group (20.8 = 1.3% vs 54.3 & 3.2%, 56.8 X 2.3%,
P<0.01). EC109-p15 cells arrested at G,/S phase, and
the population of the cells in G, phase was significantly
increased as compared with that in the cells of empty
plasmid transfection group or Non-transfection
group (62.45+7.08% vs 38.02+5.83%, 34.45+1.05%,
P<0.01). However, the number of the cells in S phase was
significantly decreased (21.12=1.31% vs 35.50+2.38%,
36.30+0.69%, P<0.01), and a Sub G, peak (apoptosis
peak) appeared. Under electron microscope, typical fea-
tures of apoptosis were observed in EC109-p15 cells.

CONCLUSION: p15 gene transfection can not only inhibit
the proliferation of EC109 cells, but also induce the
apoptosis of the cells in vitro.
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EC109— = #H Ak fo REFS A, £ HEBRERERT
Xt B8 4 L EC109— R H AR Ao KA 41 (20.8 £ 1.3% vs
54.3 + 3.2%, 56.8 + 2.3%, P<0.01);57 R 48 ALK
2| P15 F G HEAML ECL09 8K 4 G/S ¥, G
Hm Rl B35 5 T S BN A REF (624 +7.1% vs
38.0 + 5.8%, 34.4 £ 1.0%, P<0.01), SHALE BF
T EHBAAA A KRR (1.1 + 1.3% vs 355 £ 2.4%,
36.3 £ 0.7%, P<0.01), FHIAL GIECATE). FH
W AT IR R I p15 B R LA A R .
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P15 AT AT R TILTR) 200 F ) 3001 2 11 A0 ek S8 g 400 61 R
T-{cyclin-dependent kinase inhibitors, CKI) %
A — N E . RS pl b RIS B AT R
A, A 5% W CKT 24056 S A DNA RS i A8 S 721, pl5
BB AR (esophageal squamous cell
carcinoma, ESCC) KAt FEA 4 HRIGMHEEE R, 4
PRI pl 5 R IE & 45 A FI N B A 8 4 B3 4t i)
YER, FRATKH TG BAAN T IR RE JBoR, K pls
OB N B A B R EC109 A, DABH ST H A &4
e 40 P AT 5

| MRS

1.1 A FLRARIA TR pCMV5-p1 5 (L AE 5UIYE N4k
AR 2 Bt — S0 0 A B T 1 s R T S A
Pl 2% SR pCDNAS. 1 (+) ZE A Joohar | L Wi /R BE S RE N
SR B A S AT A . EC10941 Mu bkl
[ b2 e B B AT. Trizol IFEAE Gibeo AT 7=
i, Taq MR AR T 2070, SRR &, R
HIME IR % 2 g ron IR R B Promega 23]
7L p15 /NPT mAb £ Neo Markers 231725, 3R
F&PEAR L BT/ B TG A AL I A2 G 2401 7= . actin
beta (ACTB) il Western Blotting KIGIAAE
Santa Cruz 27 r= 5. 5 /A Lipofectamine2000 I
T InvitrogenZsi]. TATERRMEAEMBT 2 il 7= . BERZ M
WO SR IO 2 i 7= . 1) L kAL T 28 il
FEAE AT 5 BT A v JE AT ORI . N A
J# ECL09 MMM AR AE 37°C, 50 mL/L CO, MR A 4 1F
T, A 100 mL/L 45 37 (F) DMEM mbl R IRk is5 8
FEAL, B0 A K 40 P AT AH OGS 3. PR pCMVS

TEEALIREAR T, WOk 2 0k BIA T IR br 25 B
ZHUME R (neo) MIpCDNAS. 1 (+) b B+ FPCRY 14
FEAIN : F3iF:5° —~AGCAAGCTTATGCGCGAGGAGAACAA-
37, TUf:5" -AGAGTCTAGATCAGTCCCCCGTGGC-3".
A A 2T Taq B pCMY-p15 HEAT PCRY 1Y, PCR /=
W2 3 TG RE Bt s MK, B In DI AR A 1. %) Ul
PCR 7=4#)F1 pCDNAS. 1 (+) ZF4AIUAT Hind 111, Xba |
MGV, BENRRERERS BRIk, MORREDI =, Al T4
DNATEENGEHE p15 H M BUAN pCDNAS. 1 (+) 4044, K7
Y AR S A KT B DHS o, BRHCER T B,
PCR 485 )i FH PCDNA3. 1 (+) AR = 149 T7 9.
1.2 ik

1.2.1 RT-PCR ## EC109 Z8 A& pl 5SmR NA %5 H
Trizol IRF & HR TN M &5 RNA. T8 4455 cDNA S —BE 4 ik -
FVAKF 20 uL, FHENLT Y 0.5 g, ¥ 200 U,
RNA 1.0 g, dNTP 0.5 mmol/L, RNasin20U, 37°C
60 min, 95°C 5 min. PCR MVi: VAR 25 uL, 7%
Mg~ 2.5 mmol/L, dNTP 0.5 mmol/L, cDNA 2 uL,
TagDNA 5 HE 2 U, ERUFS 445 0.4 umol/L, pl5
T GE K 58°C, #4753 bp): EiiF5’ -CCAGAAG
CAATCCAGGCGCG-3", "Fiif:5° ~CGTTGGCAGCCTTCATCG-
3'. Bractin I GRK 57°C, 7#¥ 301 bp): L
5’ -TCCTCCTGAGCGCAAGTAC-3", Filf5° —-GTCACCT
TCACCGTTCCAG-3". J W 35 MEIR. F=¥ze 12 ¢/L 35l
BEGRERL Bk, FRAH. BAIA p15 i He LaZl i A FH X .
1.2.2 A B 4 g APLFE YL TORLI AN [R] RN 2 A5 AT ok
Wy 3 M, B3 DA pl5 A R
Lipofectamine2000 g JiAAA 4%, 4 pCDNA3. 1
(+) —p15 FAZFRIE ki ¢ N EC109 40 o ; 25 44k 5% e
4H: FHl pCDNA3. 1 (+) —neo AX&AA LL R AH [ 7 1 5%
e, AE R B R AR EE e AT - ANHEAT B Yl 1Y) [H] A E
FEMECL09 4HH, 1FEAA AR, 207 4a
Lipofectamine2000 it HHF50E4T. K 6 FLHREL YL 2n o,
BALH 2 mL TP R A KETFRHEET 5 X 107 A4l
M, #4LH 5 ug DNA, 15 uL Lipofectamine2000.
YL 48 h AN G418 £ 400 mg/L (MIEFEET
ek B 2-4 d RS IEEL, 4 wk A BbIEBHME TS
NERSE. 56 Ye gl B AN I p1L 53 PRI I - (1) PCRAST I A1 5
P15 HE R H Y / S AR AR LS DNA AR, %
THEO Ge JiokL pl 5 LR 9, Fe AT s -
ATGCGCGAGGAGAACAAGG-3", Fif:5" -TAGATC
AGTCCCCCGTGGC-3”. WEATPCR GB2K59°C). (2)Western
blot#ANEP15E H. eI 4l fl & H, fBradford
B R 5% BUZ RS 120 g/L SDS— Z8 A 4 B e ot e
HVK, M, AT 90, BEbs P E AR, JER
M. LLFEIA P15 2 1 1H) Hela 40 Bk BH V0 R
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1.2.3 et A K ad i (1) BOE A K A fu 3 X
10°/L 8 96 SLIR, BEALIAMIT #39 (5 g/L) 20 uL,
3TCHE 4 h, BN HEWI 180 uL,
10 min, %490 nm K, FEBEFbR LI BB,
24 h T 1R, EEME T d, gl K
ek, T AR, KRR = O R4l 418 -
SRR AL/ RFIRZE A4E X 100%. (2) B 20 40 P 4%
4000 M4HRL / ALEFRN T 3 g/L #3551 DMEM 55 5%
Serp, BERRGEA 3 AN4L.37°C, 50 mL/L CO, MG
SAF TR, 2 wh) G IEARAE B T UM SRR TR
Fo= MMEETREL / FEM AR B X 100%. (3) HUA-4H4H
M, AR 1 X 10°A40 B, FBERREE i (PBS) Ik 2 1K,
BUA 700 mL/L ¥4 ZFE4°CRlxE 24 h, PBSUE2R, H
RNA (50 mg/L) T 37T°CAL 30 min, MULAL ABE
(100 mg/L) Y&, B30 min, HEATHEL4MpAn]
. () A0, 411 X 10°4N 400, F PBS It
29K, 1 500 r/min &.0>10 min, MIA30 g/L )%
I 1wk, 4200 B & FUBEAR A, 163 ) AL BEAS .

it 2eab3e 24 DL mean £+ SD R, N SPSS-
11 08, SRR E T =001, 241802 )
P LLAE g R

2 B3R

2.1 pl5 BM kA e & % WICHETS ] pCDNAS. 1
(+)-pls AR, PCRECEF 421 HMRE (B D,
TEHY E08 H LR 5T B AN pCDNAS. 1 (+) . LIl e 4 o
WM pCDNAS. 1 (+) 4 A F Bt 5 A pl5mRNA (¢cDNA
clone MGC:23110 IMAGE:4871014) #ifi"y 741 100% i
B, TEWEE R A (K] 2) .

500 bp

250 bp

1 pCDNA3.1{+}-p15 EBZEFIHI PCRAETE. 1: p15 B SR 2: Marker
1DL2000.

2.2 EC109 2 i p15 &k RT-PCR &I EC109 4H
B p15 HEK mRNA TG3R AL, TMIBHMEX i Hela # M
p15mRNA ik, iCH EC109 40 p15 Fikdk, 1T
T84 (] 3).

1 2 3
1 000 bp
750 bp P15
500 bp
500 bp .
250 bp B-actin

3 EC109 ZHH3 p15mRNA FIXENL. 1: Marker 1DL2000; 2: EC109 ZHAE;
3: PHIEA I Hela ZHI1.

TTAACTTAAGCTTATGCGCGAGGAGAACAAGGGCATGCCCAGTGGGGGCGGCAGCGAT
GAGGGTCTGGCCAGCGCCGCGGCGCGGGGACTAGTGGAGAAGGTGCGACAGCTCCTG
GAAGCCGGCGCGGATCCCAACGGAGTCAACCGTTTCGGGAGGCGCGCGATCCAGGTC
ATGATGATGGGCAGCGCCCGCGTGGCGGAGCTGCTGCTGCTCCACGGCGCGGAGCCC
AACTGCGCAGACCCTGCCACTCTCACCCGACCGGTGCATGATGCTGCCCGGGAGGGCT
TCCTGGACACGCTGGTGGTGCTGCACCGGGCCGGGGCGCGGCTGGACGTGCGCGATG
CCTGGGGTCGTCTGCCCGTGGACTTGGCCGAGGAGCGGGGCCACCGCGACGTTGCAG
GGTACCTGCGCACAGCCACGGGGGACTGATCTAGAGGGCCCGTTTAAACCCGCTGATC
AGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTT
CCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCA
TCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCA
AGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGG
CTTCTGAGGCGGAAAGAACCAGCTGGGGCTCTAGGGGGTATCCCCACGCGCCCTGTAG
CGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGC

2 pCDNA3.1(+)-pl5 ELEFAINFBER.
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2.3 e m bR p15 AR AW (1) AMEE pl5 A
PRIASTIN. 7 p1 5% Je 240 Mo rb DU H 1R 2 BRI 7 | 49 PCRY™
WEE 421 bp H B, THAERRAREGATLHT
FBG IR pl5 CH Tl e e N 52 A4 4 B (18] 4)
(2) SNEMEPIS (RGN, Western blot il 52 pl 5 5 4
A1 ECLO9 40 Mo AN B P i Hela o H . 15 000 H (1)
e, SRRSO R YL TE H M 4ty T UL Y
YY) pCDNAS. 1 (+) —pl5 ik, P15 8 (H7EEC109
A M b Rk (B 5) .

1 2 3 4

500 bp

250 bp

4 WEYBIAINEME o15 EEMEN. 1: Marker DL2000; 2: p15 #1441
3: ZRARIREL T 40 FEE L

1 2 3 4
o s P15 (M 15 000)

O R e s ACTB (M 43 000)

5 SN P15 REWDI. 1+ FEEIAL 2 SRAEEDA L 3 P
1 Hela; 4: p15 §£241.

2.4 A& Fdqe WL 3 Al Ak, L
T H A AR AT Y 2R RN SR e 2 A B 1y A K i 2R A ok 2
1T, 10 pl5 & Y20 40 fa (it A i 2 Ay i — R
77, Ui neo $ G Jr HIGATRF RS2 520, 40 BT 4% e
PLABEDR A HIGHTRE I 52 FAI5H]. 2 dIEHTTT 44T
KA K 19, 5%, BE ) KAk 2R 8 T =
27 dAKANHIFRIA50. 4%, p1 5L YL LA 41 i ) Bt TR 4R
IETE W HE )50 A 20 MO AH LE k2% BRI (20. 8 £ 1. 3%
vs 54.3 +3.2%, 56.8 £2.3%, ¢ = 24.50, 26.32,
KO, 0L). SoRAH ML, P15 & A kil EC109
R G,/ S BRME, G T4 Lb 2 3 s T AR 4
IRZH M RS Ye4H (62.4 £ 7.1% vs 38.0 = 5. 8%,
34.4+1.0% ¢ = 7.94, 9.10, /X0.01), SH#i
LE ] e AR T8 M AN R 35 44 (21,1 £ 1. 3% vs
35.5 +2.4%, 36.3+0.7%, ¢ = 15.39, 16.24,
FLO.01), FEHBLT G, ¥ (JHT28) (K 6).

2.5 At e A ASHAEE LA M A ORI, R
T AW, BRI, BEEIZ, @

RIMKBHEEAI, W2 ARG Ew, ERAH
A= R AL B AR, pL5 L Gem] WL 20 40 o & 2L
T2, MMAARER N, RGBT K, M9, Fe )i
TR e P BRI A0 ML P AT R TR DL, BB

DR IR W RORE, U2 R L5 M T, 5840 2 ks A4
I RE A, U A B (B TA-B) .
—o—pl5
—a— Neo
Z 120
<
£
P 0.8F
=3
0.4
0 | | | | | | |
1 2 3 4 5 6 7

£

7 pl5 BEEECI09 MHBEABIRGEHE. A: TSEIARFAANI(TEM X 4 000);
B: p15 FFANITEM X 8 000).

3 g

AR WML R goRME —1 ", RE
A A BRI R R AT 2R i R B K. i At e
Z WA B P 590% LB, FERIT 214
T TEHAE (M) = BER TU07 1), %8645 s 5 17 22 RLVA
P OTEREEE L . pl5 LT R R —2CKI 5y
T BT 9 (AR 9p21 X, IX AV AR b R AR
&Ky AT FEAL, W ECEH M &AL pl5HEA
MR T p53, Rb 2 AR CKI T Bl K . p15
(K330 ML -5 40 Bl S 0 5 38 AR O 5 Bt e bl it
HEEH T eyelinDl /COK4E S M eyclinDl, M
M0 CDK4 Mg s, 330 pRb BRI KF T
B, A A BB BELIEAT G, 30T, SR 4 P S SO R o 2k
Kl c-myc M=% Myc 5 Max £85I — N SR T,
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HAR A fuse i, S MEREAMIER, P15 &
FIARET ML c-Myc B (ARAL AT B, P15 i A T 1
T e —fo s RN A I RIE KA TR, c—fosthif
—ANE MR, S5 Nk R T-AP-1. AP-1
RESOG A K S L R (R 4 s, 00 400 B ) B 2 TE 1R 4
FAY. FORHLEITT AL 151 6 40 Ho 188 AT 400551 1) Js PR

pl5 RiGAEJI K ESCC BTN E, pl5 RiIGTE
A b TR M 2R T RES T i eyl in-Rb 1d i 2%
P25 RN 1) A B AT 1 R O B AR DG b Ak, ik
90 P 7 3 8 5 U A B S A R AR R e o 2 pLo AR
T BE AL A0 6] L AME S AN EURE T S B0 i R AR B
P15 AL TGF-B 5 7= A 41 B 2 B 1) S o).
TGF-B %) b Fz 4 f A A KAk, M TGF-B 2 4k £
Smads 5 E] pl5, J& 4R HIm k. 7018 2w
t pl5 HERIGR K, IXFERE R T TGF-B #5311 CDK 411
HIR TR . Hitomi et alV" Ak plb B4 E
2= 2B (histone deacetylase, HDAC) 51411
LA TR T, ITHDACHN 4 BN A\ M98 40 Bt BEL iy T
G HH, FEBEICT 4H B S HE AR A 619 p21'. p15
BT &9 TP A m AR (R 2 A kU, A8 BSCC 4l
Wiz, 55% o pl6, pls A/ B 9p21 AHARA AT
HE RN Tanaka et alV R IE KA 30
NI RTH 161 (53%) F pls ik, KA LR
LSRR, Xing et al"™ RBLHA I ESCCHEA ) 50%
RAET pls HFEA, IXEMN pl5 & ESCC RAELFE
T H ST ML IR, pl5 Al SR pl5 2RI
pA | P IR

pl 5 BERFLY T AV M . o A
P28 968 KB WATRE A B3 A A KAk AR e,
BRERS et al™ Ak p15 KA T BE WKk i E 2 IR VA
37 BT H SR 26 pl 5 5 Ye e A5 @ 75 4 Hofl
{9 ) L AT 5 A O FH e SR TR . A s
p15 HOF N AT B 40 B30 EI4E . RATKE p15
FLYL B AT Wi A0 0 R ECLO9 4B AR, DAWFSTHX
T AT 9 40 M A R 5.

FATVRILECLO9 40 M 71 4% G pL 5 LRI TN 7= A P15
A dA T HI AT RE M oY S 52 B0 ARt 2 d
SEHTTT AR AN, B [0 SR 2 B T | v, A2l
7 50 AR LA AL KA 2204 50. 4%, 40 L 1 8 g T
SRV T 1L BE 55 0] FECEH 40 B AR UL S 3% BRI >4 f
IR A A W 10 G /S, Go/M B, BT
FEAEPEMINY G, U, BN BT IR R L0 B TR AL 5%
T 15 B G RMM TARIER D, NE et al
TR 96 0 B 5 e R DL a0 o TR Ak, WL
v ANTE A I D PRI T R A 40 B 1T 2 R A T A )

AR iy (4 AR AA, AL T Gy (3G S BELHIF 1 41 i %) 4
WA TAR S B T v ANIETEI 7 p15 S
B AT S R A AR AR R RS AR T, 3K
R Bl (A NG TR AIE T — Ml AR, pl5 Be gt
DL R H A BU /N, T BE AN B GedR AR LU T (E,
& LA Y A (1 2 RR T IR ARG 1) A A
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