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Abstract

AIM: To investigate the effect of p21"*" (p21)
gene transfection on the proliferation of cell line
EC109in esophageal squamous cell carcinoma.

METHODS: Based on transfection plasmid
and presence of the transfection, 3 groups
were randomized. In p21 transfection group,
pPCDNA3.1(+)-p21 was transfected into EC109
cell by the vector of Lipofectamine2000; in empty
plasmid transfection group, pCDNA3.1(+)-neo

plasmid was transfected into EC109 cell using
the above-mentioned method; in non-transfec-
tion group, the EC109 cell was not transfected.
The p21 gene mRNA and P21 protein expression
were assayed using PCR and Western blot. The
proliferation and apoptosis were studied using
MTT, flow cytometry and transmission electron
microscopy.

RESULTS: In p21 transfection group, the ex-
pressions of p21 mRNA and P21 protein were
at a high level. The cell growth was inhibited.
With high protein expression of P21, EC109 cell
cycle was arrested in G,/S phase, the cell ratio
in G, phase was significantly increased, com-
pared with either empty plasmid transfection
group or non-transfection group (63.120% =*
2.893% wvs 41.380% = 6.536%, 42.173% + 5.301%,
both P < 0.01). The number in S phase was
significantly lower than the other two groups
(18.923% =+ 3.084% vs 22.573% + 5.463%, 26.867 %
+2.922%, both P < 0.01), and G, sub-peak (apop-
tosis peak) appeared. Apoptosis was also found
under transmission electron microscope in the
PCDNAB3.1(+)-p21 transfection group EC109 cells.

CONCLUSION: After p21 gene transfection
EC109 cell proliferation could be significantly ar-
rested and apoptosis could be induced in vitro.

Key Words: p21"*'; Gene transfection; Esophageal
squamous cell carcinoma
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P21 & T AL AR 28 L4 2a ieL B B & 1k,
FAMTT. R X A Fe & 51 b 44 i) 25
SN Rp21 3 B STEC109 28 i3 38 F= )8 T 64 % o).

LR p2l 4 mfp Pp2] mRNAFP21%& G
B RIR; p21#FAEC1094m i A ¥ ik 4K
T = BAREA KA X e ALK B
P21%& & & £ EC109%8 i X £ G,/S i,
G el 2% & T2 BARAFo K 4 4
28(63.120% +2.893% vs 41.380%+6.536%,
42.173%+5.301%, ¥#P<0.01), SEILH 2%
A& T 2 BAR L Fe RS J 20(18.923% £3.084%
vs 22.573%=+5.463%, 26.867%+2.922%, 3
P<0.01), 5+ EILEG P& ). EH B AT
K I p21 % Je 40K da R 1=

G530 p21 K B g T AP R AR SR e e
ZEC10920 80,38 78 51 485 F H & & s pe A .
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P AR 1 S B 4113 XL 7~ (cy clin-dependent kinase
inhibitors, CKI)Z 1 ) —ANHT . T4 UESE
P21 B E BRI M) (esophageal squamous cell
carcinoma, ESCC) Ak A i FE Hr 28 23 (1) #IE 3
PR, 5 g i 1) R AR, ke S 2 R )
MM, BRI R p21 R 152 BAH IHIN &5
fh g 0 Y 398 P 4 L, FRATTR FH T B AR A 5 1
FER PR, ¥p2 1 17 G B NS 8 40 il R
EC109, LARIFFE FHON £ 45 e 40 1 2 AR 5.

1 MRS

1.1 A# BT Bl R T A A &I G lip21
A N B, v Bl p 2 1 Ho% 3Kk TR
pcDNA3.1(+)-p27. EC10941 i &kt 1 o [H B}
e BN R, TRIZo IR A Gibco s
F= i, Taqli oy b2 T AR = i, 9 7 565
G BREIE DI e e g TR B TR B
sePromegas w7 . p21 /NPT P /ENeo
Markers 23 @ 77 . BAREE bR L =EPT/ l1gG Ak
SRS G M P . Actin beta(ACTB) i 4Al
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1.2.1 wmpss e NEEECI0941 il R 737 °C,
50 mL/L COMANRIESATT, H100 mL/LIG
A 1ML35 IFTD M E M (R B 45 7 HE 85 7R AR AR, HURT 4L
AR S A i AT R OGS G

1.2.2 p21 B R GA Fd by ST Hil#6p21 136N
R B, Wit in FBamH 1 FlEcoR 1 BT
R XTI BORIpCDN A3 1(+) 2 Bk 34T
BamH 1 MEcoR 1 XY, BiEki#ER ik, Bl
Wl )7, A8 T4 DN ARG ERp21 H I
Jv B HIpCDNASZ 1 (H)EAK. K45 Wy A 2
A RWF HDHS o, PRELER R, XU %€ 5
FHPCDNA3. () (1l 5 1 4 T 700 .

1.2.3 RT-PCR#&MEC109%8 itp2] mRNA KA
HTRIZoIA G G2 A L S RNA. 15k cDNA
SEUBES G RNAKR20 pL, SEENLS 0.5 pg,
1% 855200 U, RNA 1.0 pg, dNTP 0.5 mmol/L,
RNasin 20 U, 37°C 60 min, 95°C 5 min. PCR/%
N S NAKZR2S pL, S Mg™ 2.5 mmol/L, dNTP
0.5 mmol/L, cDNA 2 uL, Taq DNA &2 U, -
RS04 pmol/L, p2151MIGRK56°C, 7~
Y1218 bp): _Lif:5-TGTCCGTCAGAACCCATG
-3, Niff: 5-GTGGGAAGGTAGAGCTTGG-3'.
B-actin5 | ¥R K 56°C, F=#)100 bp): FjiF: 5'-CC
CAGCACAATGAAGATCAAGATCAT-3', Filf:
5'-ATCTGCTGGAAGGTGGACAGCGA-3'. Jx [V
3SAMIGIR. FEMIZ12 o/ LEANIRFREER Ik, AT
1.2.4 KB L (D)dl: MR Toh 1A A
HIJE A5 JEAT BORLEE B 0> 34, REA3IAMFEA.
P21 K HLipofectamine2000f5 FifA /&
Bt ¥ pCDNA3.1(+)-p2] AR I b S N
EC10940 fy; 4k 44 41: HipCDNA3.1(+)-
neo 7 B LU IR A W] 7 v gy, AR D B
PR R B A AN HEAT B G 1 R B 7R 1K
ECL0940 i, 1E N2 LI I () YT vk %
M Lipofectamine2000 Ui B HEAT. K 6 LR
BOea i, FEALT2 mLEPiA FAE KR R
F5X 10N, fEFLHS g DNA, 15 uL
Lipofectamine2000. #4448 hJ5 N AG4184ifk
FE 4400 mg/LIWIERERE FR k. BF2-4 dHbE I
B, 4 wha Bk B vE e B ORIE TR, Q) 44t i

R, KB
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TR Ty &), R
A AR e 0 19 AR A
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AR KB, AT
Frg AL TR
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}}rf;%f%%%g Western bloth il #MJEP21 8 . $EHAH it 85 A, ] %-Ij)qum 5;;
£ AdSp2ITatt [ Bradfordiki i B 50 g/LEUZME. 120 g/L SDS- BamH | HEcoR
RRBERARK A | MEBLIER.
T er alkAp21 SRR UK, B, BT P, BEbr . HWA471 L eDNAS
CE S g Tk BamH 1 o "

WAL . ZER
BH %, ikAp2l
A B AR T A A
— ARk
A E R A
W AT A BTG .

P A AR, IR
1.2.5 A K WEMTTix): BOSEA K40 i di3
X 10/LILF96FLAR, FEFLINAMTTIF (S /L)20
ul, 37°Cih 4 h, FEFLINA180 pL— HFEFK,
P10 min, X490 nmi K, TERGARALC e
JEREAH, BERE24 hill e 1, ST d, 24l
ARt 2, THEAE AR, A KA = O
R A (H -5 50 1A )6 HEZHA {H X 100%.
1.2.6 A X sl IA- A i, 45411 X
10°A 4 i, FH %R 22 B (PB S)PE2K, A
700 mL/L¥& LWE4°C [l E24 h, PBSTE2K, H
RNAJ(50 mg/L)F-37C 4 EE30 min, Jififttk i
E(100 mg/L) %4 (f, k630 min, SE4T 440
A &
1.2.7 &4 50 IS 41400, RR411 X 10°4 40 i,
FIPBSYE27%, 1500 r/min 50210 min, JIA30 g/L
PR E T wk, 4% R £ BT AR A, S
FLBE AL

it AT s Uimean = SDE R, W
SPSS11.0ge vt ¥, KA H K 2= 5 25041, 24
Y5 1) 5 L 3R g AL 56

2 BR

2.1 pcDNA3.1(+)p21 ¥ty %2

2.1.1 R AEBamHA | ##EcoR | X Bty
Yo ] WLEYLFORIZ95.9 kb, XUV G P A4
5.4 kb, 471 bplt2/4> 1 Bt, 435l hpcDNA3.1(+)
BT H W B, GE B OO H I DR e N
pcDNA3.1(H)#E AR (E ).

2.1.2 T70 526 R WP 45 R 5GenBank AT,
WEMpcDNA3.1(H) A Bt AHomo sapi-
ens cyclin-dependent kinase inhibitor 1A(p2/,
Cipl)(CDKNI1A), transcript variant 1, mRNA.
NM _000389.2; GI: 17978496. Tl #1548
(K2).

2.2 EC109 48 i1 B 4% 3= 4m fop2 1 ik Ao

2.2.1 p21 mRNA%A: RT-PCRE I A F4 Y4 Al
R ARFEYLEC1094H fiip27 mRN AR LI, TMiAE
P21 YA 21 SEImRNA = K I8, §7 #5453 2]
218 bp B, WAEWp27 C ST e N 52 AT 4
Ji I 1 i R (13).

2.2.2 MR IMEP21%E G 4] Western blotiiF 52 R i

(+)—p21 BamH |
FEcoR T Wi
1J; 2: Marker.

JEcoR 1

RN 2R AR e P21 B TR R IA, P2 1L I
P21 s 3R 1A, WEWHp21 B hik e N 524k
e 4 M I v] SRR P2 1 HL 1 (K14).

2.3 AKWEAMTTH,) JELk b3 R g i 2B K
Mk, nI LU H 2 0 i e 4 R R 7 G 20 40 i
(25K h 2 W BE3E, Tp 21 %5 Y 20 4N i 1 2E K
MR T TP 0 R U7, 1 B ne ol 4 J FL 4
FEREPEARSZ 5200, A0 0 A0 5 Gip 21 KL DR Jm FEHS B
By PE 2 2. RS2 RSB R LR P, AR K
FITH1 2R 17.9%, il oy T Z2E K 410 651 26 3 3 T
B HTRAKAN A 1£50.8%(1&15).

2.4 iR oA SoEARIMIILER, P21AE 1
FILMEC10940 g & EG/SBHLT, G, 140 fa Lk
1) 5k 25 o TS AR AR R Y 4H.(63.120% =+
2.893% vs 41.380% %+6.536%, 42.173%+5.301%,
P<0.01), SH LA {5 25 A% T 205 g M 20 R 4 g
21(18.923+3.084% vs 22.573+5.463%, 26.867
+2.922%, P<0.01), Jf- B G, I T2 04) (&6,
#1).

2.5 4 AT A N RS BRI YA A0 R
KARSEAF, RILPAT I F R, B3 LR,
FITEAZA= 2, A1 MK 10 286 2 S HE A, U2 1% 5
SERTE N, MR S U S A R k. p21
FEYLA A DL A AN R AR T, AR AR AR N,
RIMOREI R, L5, Feta TV R 2% BB
20 M P A7 TR H I, I P R K S I
TMURL, XU X L5 KA I, 35 53 SR 4k th AL i
FEAZ, Ui B AR A (11 7).

3 e
R LI A RGBT 2 —, &
B A S b R A BE T S S e [ R K
i g A B 22 DL IR AL R 2R 2R 909% LA T, 3
DRIIA T A 44 BOSE 0 1) 32 B 5 7 1), #4650
B B R R YT ik A R
P21 AR R ILI — K CKIAr 1, 1404
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KR NKp21 55 3

90 100 110 120 130 140 150 160 170
GCCTGCCGCCGCCTCTTCG GCCCAGTG GACAG CGAGCAGC TGAGC CGC GACT GT GAT GC GC TAAT GGC GG GCT GCAT C CAGGAGG CCC GTGAGCGAT G
-
]

180 190 200 210 220 230 240 250 260 270
GAACTTCGACTTTGTCACC GAGACACCACTGGAGGGTGACTT C GC CT GGGAGC GT GT GC GGGG CCTTG GCC TG CCCAAGCTCTACC TT CCCAC GGGG CC

.-II'I','I' . L I'Il Il'ull-'l-llilll.!'- L-
mMHmel ;m,hlmm mfILm. ‘\ (OO .-Lif,

340 350 360 370
CCCGGC GAGG CCG GG ATGAGTT GG GA GGA GGC AGG CGGCC TG GC AC CT CACC T G CT CT GC T GCAG GGG ACAGCAGAGGAAGACCATGTGGACCTGT CAC

.I I. ! | I | I' | Il:I
LI nw_. AR P Mﬂ“ LI,

380 390 400 410 420 430 440 470
TGTCTTGTACCCTTGTGCC TC GCT CAGGG GAGCAGGC T GAAGGGT CC CCAGG T GGACC TG GAGACT C TCA GGG T CG AAAA CGG CGG CAGAC CAG CATGA

1

.-J.il.lnﬂ sl

I..'-}.Aik.',tl | “;\:m u UL lﬂ | AL

480 490 500 510 520 560 570
CAGATTTCTAC CACTCCAAAC GC CGGCTGATCTTCTC CAAGAGGAAGC CCTAAGAATTCTGCAGATATC CAG CACAGTG GC GGCCGCTCGAGTCTAGAG

¥ 3
||'|||||:I |
JI L!
LA A el

!x:“'_.' 'Mﬂxﬂ L 'ﬁp- ﬁ"l ’.D’lﬂ.:.{f w{

650 660 670
GGCCCGTTTAAACCCGCTGATCAGCCTCGACT TGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTT CCTTGACCCTGGAAGG
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4: p7]7$#:/fv/zﬁ

B-actin

H 164N R IR FE AL I & (5, X4 7 fragment 1, WAF1), 41 B &5 3 8 (4R PE i g
JiHEN21 kDa, JE AR BRI, p274  #IF1A(cyclin-dependent kinase inhibitor 1A,
R 2 W p 53300 i BL 1(wild-type p33 activated  CDKNI1A), 40 &35 85 A AR M M S AH B4
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ABERAR Tp21 5%
g3t R EBRA
LA D R MiEERE Dt
1R S ik S tm baxicl £ A=
R T, p21 % 3 G/Gy Eahis e
84k BT A B REGRA 41.380+6.536 22.573 +5.463 36.047 +1.782 0.177 +0.085
j;fi:/? géﬁ*’g = N A 42.173+5.301 26.867 +2.922 30.960 + 3.334 0.183 +0.095
FBRAF LT, s b b b
R P2 1A 63.120 + 2.893 18.923 +3.084 17.957 +2.026 10.833 + 2.405
WA R s T e R
LR, "P<0.01 vs TRYRGERLE, TR
1 2 3 4 1.8-
1.6~
kDa — 1.4+
1.2+
26 .._, P21 B 1ol —e— neo
17 (M, 21 000) & 0'8 | . 7N
52 e 0.6- A— p21
A2 i — — e NCTB 0.4°-
34 (M, 43 000) :
b=
| | | | | | |
0.0 3 4d 5 6 7
¢
B 4 Ea’%iEHHEPZ]EEPFﬁﬂU 1: Marker; 2: P21$§%éﬂ; 3. 2% /
ERARIYL; 4: RFEYLAL B 5 porEeCIoomiRa{<alLE.
A ODipS B ODipS € O Dip S
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g ] Il Apoptosis 27 Il Apoptosis S Il Apoptosis
= H Dip G, M Dip G, N H Dip G,
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6  P2rEERNSECI09 MR B HANISIN. 1: AKEELU; 2: SR ER ALY, 3: p21 Y.

£ [ 1[Cyclin dependent kinase (CDK) interacted
protein 1, CIP1]; CDK245 & & 120(CDK2-
associated protein-20, CAP20); %% &4l R i i)
1 A F(senescent cell-derived inhibitor, SDI)
2, IWANIR A 5 O T p21 1M g CIPSCAPJX
WILEE A IFHICDK, WAF1R ML p 53145,
SDIJs e FLB5 1138 22 40 o 1 N 40 1 & 391 1) Dy e
P21 2 7 Cliig FINi, C iy 40 DN A 52 i) bl if5
IRl 7~ 389 58 40 ff k% PL S (proliferating-cell nuclear
antigen, PCNA), N2l #i|Cyclin-CDK, F H.Nui
Cyclin-CDK2#I X B F il 4 i 4 K2 P212&
HI 2 a3 %% F Cyclin-CDK 2 54, WiCyclin
D-CDK 4. CyclinE-CDK2FICyclinA-CDK2. i#
R4 CDKAMPCNARPEAMHI/E, P217]BHIE
DNAZZ B HE NS, 1840 H A7 A2 08 1 i a) AT
DNABE, MimLIERHIDNAKE S, YEff

0 A A R e MEM. B e 75 B A A
G, In) S P32 B, PAEAE 52 2 5 (K DN A 5l g
AN IGTE TS, P21AR (T LRI B 40 i %
PUR(PCNAYE & TE I E 5 (p21.CyclinE.cdk2.
PCNAVYERE AW, #HIRbEEER A, M40 ]
DNA P52 51 17 A5 40 A s 9 v 1k

P21 1E N il 8 41 i 2 38 w400 11 Jie 988 4
AR, — Bp21 Rk, 2 FEUE M40
W RE J13E 0%, 533 DN S AR B 2k (1) 41 i,
P21 PR B 2, ARl I T CDKE A )
i PE S PCNADNA K Hil D fig, AR IDNAK
I 0 PR B R, B AR R DN ASZ
Mt P BOE R AT, o) T84 Y, 78S
e gl BRSO SL AR A thp2 s JE
DRI 2235 5 e R T B A 2. Tl ot M sp 21
FEDRI Ik T DAES 211 5 febed A K Ve, Gl
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REGYE; B: ZSERRRAL C: p21¥e AR S A,

W AE et al IR 23S S 080 ik T 1 40 e
WSO N P21 BE IR RIE, KR FE L P4t s
JipgRg A AR . BKKSHT er al ™R I 2 MR AS AT
NI A Mip21 3205 R, T A FERT 121988 1)
ARKAMHIER. R, FRERE er al™ R BLHBx I A
A N ifip27 mRNAFIZRIL, et g fess s .
PN e T

P21 HE PR R AE A B W R AR R AL
EEEEEHY. £5 K er alMEIP2UEAR
FERESEEEOIRE, RELALEK
T MRS TNMA B DIAMIE, $2mp273E
D] 37 2 A e 2B R ek e v 1 L) 1
P, BEHp 21 HE DR AE B A PR B L) ke 6
WA, RS T RES S T A
(A, FLARIEX T VRl B 8 i R M R, 42
7 AR R S S AT B L X PA et al"R
Wp21 LR 5 & B8 BRI K /- AW FE B . BRI
WA, O ORI R, Hp21 3N
ik TR RO R B R, AR
P21 HE R I ] A Sy — i ] SR 10 7 0 I £ A
FE B 24Tl S P . Bahnassy et al' WF9¢ &
I B B B AR R Sp2  BIPERIE 2 EAH
K. BIRRILUEH] Hp2 1 SE DR Ye by £ 8 i
JENTATIR.

AT IEC10940 e 5% Yep21 S AT 77 2F
P21 [ ik ST, LM R 1k W S5 32 34 761
FEEP0 2 I T T Ufs Bl 1, o F i) 2B 4 71
RGBT, BHTRE R AL LA KA %
12650.8%. Uit 240 AR & BRAT W 4 ) G /S 3
BELFHE, HHBL TR AR M A G, 3B B LB IR R
LN TR A AR TRp 21 Jeoh) i ik
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P2 R P B D, T A e
PR LA A, e ELAT N I 53¢ 1R 22 DR VA 7 IR AR
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