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Abstract
AIM: To investigate whether and how P21 regu-

lates POLD1 expression in human gastric can-
cer cell line MGC-803 and to find new clues to
blocking the malignant proliferation of cancer
cells.

METHODS: MGC-803 cells were divided into
three groups: blank control group (untrans-
fected cells), negative control group (cells trans-
fected with an empty vector pXJ41-neo), and
experimental group (cells transfected with a
eukaryotic expression plasmid pXJ41-p21). After
transfection, cell proliferation was detected by
MTT assay; cell apoptosis was detected by flow
cytometry; and the mRNA and protein expres-
sion was detected by quantitative real-time PCR
and Western blot, respectively.

RESULTS: Compared to the two control groups,
cell proliferation was significantly inhibited, cell
apoptosis was increased (11.36 £ 0.51 vs 7.39 &
0.17, 7.69 + 0.47, F = 85.338, P < 0.05), and the
mRNA and protein expression of POLD1 was
inhibited in the experimental group. In addi-
tion, the relative expression levels of cyclin E
and Rbl1 increased, that of CDK?2 decreased, and
that of c-myc showed little change in the experi-
mental group when compared to the two control
groups.

CONCLUSION: P21 can suppress cell prolifera-
tion and promote apoptosis in human gastric
cancer cell line MGC-803. P21 can also suppress
POLD1 expression possibly by regulating the
expression of CDK2, cyclin E, Rb1 or other cell
cycle factors in MGC-803 cells.

Key Words: Gastric cancer; P21; POLD1; Expres-
sion regulation
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R & P 5 20 L T e 3 78 6 L)

Tk FHhEEH3M: AN BAGEET
B ARpXJ41-neo®803-pXItmit). = & xF K&
20(F M IEMGC-803), LI (4 4P21E
20 A A K R ApXT41-p2163803-p21 4m k).
MTT 5% B 5 A7 4m i0. 38 78 K AL, IR X 2 i As:
) 2m R KR, 5B R EPCREAA M
H A &k K89 T AL, Western blot 47 & &

ZR: MTTEER R, 52 &Rkt g
LAARYE, I mAeIE A B 2], AT
F (%)% % (11.36+0.51 vs 7.39+0.17, 7.69+
0.47, F = 85.338, 31P<0.05). 5:3221P21 mRNA
RERTFRERZH(2.1510.23 vs 1.0510.11,
1.0040.00, F = 59.054, ¥P<0.05), POLD1 1]
B % TFH(0.45+£0.07 vs 1.09+0.13, 1.00+
0.00, F =49.907, 3)P<0.05); P21, P125% & %
ik EALE KR A —3. cyclin E. Rb1A R
Fik3 EiA, CDK2A W &k TR, c-mycih A
FAEMEARK,

LS P214pHR T B mmAne3gsh . Lt LA
=, B B34 TPOLDIA B #9 £k, X b 374
VER T 4638 iE CDK2. cyclin E. Rbl%4m /i@
FE R T £

F4815: B8, P21; POLD1; Fikigs

BrdBEe, ZoK4E, IR, BN, /18, P21 BE4BiEMGC-803
BUBIEHEI A PO LD ERFANEE. BFRENBURE
2011; 19(19): 1990-1995
http://www.wjgnet.com/1009-3079/19/1990.asp

03515

#EDePamphilis!"Hi&, £ 40 i & $A4T— i 4
DN A S il 95/ 538 i # v] fig 5 B0™ 1) 5 R,
FEARRERE . e R RGO B AN R
L7955, DNAZE A HES(DNA polymerase 8, pold)
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1 RIS

1.1 ## MGC-80341 ity 1 v B Rl B itk
YAl B 5T T, pXJ41-neod A4 H B b IE 37K
2 F PR E M, pXT41-p21 2 KP21 I cDNA
P NpXJ41-ne ok R IR1F I BLAZ R IE HLAAK, H
BRI G K 5 3 R B B, DMEMB; 7R,
HycloneA wl; I3, BUNDUZE A, SRk
B YGR A Vigofect, Jaiks WA A R
3], Annexin V/PT TR &, gL &
MR A 75 TRIzZol, Invitrogen 2y ) ; 3854 5364
&, FermentasA w]; %6E #PCRIAH &, K
HRAEARHEAT PR A 75 APt AP214HTKC19. 1L
£ Hi ADNAZE A HES(P125)4144C20 4 Santa Cruz
P LA AR IR L R PR bl
i, EEKPL A H

12 F ik

1.2.1 @3 fc: N B0 RMGC-80345 7%
T 100 mL/LIG A= M35 ) S DM EM B 77 2,
37 ‘C. 50 mL/L CO,5M FEs5%.

1.2.2 sk BEYLHT1 dEMGC-803 41 fitu 4 b
FofLIR, VE A HT70%-80%. #EYLHi1 hes 40y
HM L MIEDMEME; 775, He 44k Vigofect
JFRLEEI A3 uL @ 5 pghil s 45244, 15 min
JE I N6FLI AN I, B R AR FR6 h, A 58
R Y548 hiffR 4 .

1.2.3 MTT % 47 am B 78 05 K 4 4z
FhF96 LM, 2 X 10°/4L, RN 40 M8 s~ AL,
2 REYpXT41-p21« pXI41-neoTTki 41 iy,
S THEGR0. 24, 48, 72 hiIA20 uL MTT#
W, GkEER4 W, AN BRI, BEALINA
150 pL DMSO, B bR 1490 nm AL A (A
18), 5 Ja il AR 2.

1.2.4 gm a8 Aeml: 40022 BRmH A0S, THER
TR, R X 10°40 i, FivA P B SYELN
137k, F200 uL Buffer &40 i, BEEF 5 B
5 uL Annexin V-FITC. 5 pL PI, &% 520 min,
it A A AL

1.2.5 %2 FPCRAM A B & A M Primer
Premier 5.09K {11514, #5E 15 190751 WL
1. P M B RNA, S0 png AT 10 % 545 3
cDNA, ABI 7500%¢ )t & fEPCRAY_FaEAT RV, X
A& Z H: 9 pL PCR mix. 9 pLEE 7K. 1 L
5%, 1 puL cDNA. AGAPDH A N2, PCR4:AF:
Hy: 95 CHIAEM2 min, 95 ‘CAEME20 s« 60 CiE
K30 s. 72 CHEM31 s, 40MEIR, K LLECt
%, 7500 Software v2.0.57> 4.
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ER S|¥E5 P E bp)
GAPDH 5319 5'-AACGGATTTGGTCGTATTG-3' 210
TH531%) 5'—~CTGGAAGATGGTGATGGG-3'
p21 5319 5'-ATTCAGCATTGTGGGAGGAG-3' 131
TH531#) 5'-TGGACTGTTTTCTCTCGGCT-3'
POLD1 Ei531%) 5'~GCTCCGCTCCTACACGCTCAA-3' 109
T3 5'-GGTCTGGTCGTTCCCATTCTGC-3'
cyclin E #5319 5'~-CAGGGTATCAGTGGTGCGACAT-3' 181
TH531#) 5'-TTCTTTGCTCGGGCTTTGTCC-3'
Rb1 5319 5'-GACCCAGAGCAGGACAGCG-3' 177
52 1%) 5'~ACCTCCCAATACTCCATCCACA-3'
CDK2 5319 5'-GGCCTAGCTTTCTGCCATTC-3' 188
T3 5'~CCCAGGAGGATTTCAGGAGC-3'
c-myc 531 5'-CGAGGAGAATGTCAAGAGGCG-3' 176
52 1#) 5'—~CTGCTTGGACGGACAGGATGT-3'
1.2.6 Western blotp#r%& & &4 RIPAZLRIK 16: o g1y
. SN . —=— AV HEZH
PEICA M 2, e KRR, 50 pngfE FIFF L4t o oepqndiaia
i, DN _EFER M E RS min B )5 EAY HEUK. 1.2
100 mA AT NFEIE2 h, 5%/ G 9k Hf 1 1.0-
2 h. 4 CHKIFH —Hu(P21, PI2SHMRIE  F 08
G321 15004 112 000)id 4, PBSTHEME3IX, 0.6
10 min®FR, HWIFE —Pu(CHimB N - 0.4+
5000)1 h, PBSTHEME3 VK, 10 minf ik, PBSYE1IR 0.2
(10 min), #2) FJLI-COR Odyssey 4l #h 52414 00 s w
AR RGP VDEE, Odyssey V3.0441-4)#r t/h

P15 K Al

it AP SPSS13.040 - A HEATSe vt 2
5301, KH ANOVA LA % 7 24041, JFHILSDi%
HEAT 5 LR, 45 5 mean + SDK 7%, K6 /K v
a = 0.05, LIP<0.05h Z= A gt = E X.

2 BR

2.1 MTT S5 o4 4m ie 6 34 78 15 [ 5 I 4
803-pXJ4fi. =¥ FX HAIMGC-803 41 JfuAH LL,
SR 2H 803-p27 Ml 1490 nmAh FIA B 75 55 4t )5 24
hZE LG5 X (0.51+0.10 vs 0.41£0.09,
0.58+0.14, F = 1.744, ¥JP>0.05), {H¢£48. 72 hitf
ZE S BG4 X(0.6940.08 vs 1.01£0.18,
1.1440.07, F = 11.333; 1.04+0.16 vs 1.43+0.13,
1.4440.17, F = 6.706, $1P<0.05), E[IS256 20 40 o
ARz S Y AR D).

2.2 mX AR e IR RA
803-pXJ4Ifi. 7% FX HAIMGC-803 41 JfuAH LL,
SEEGA1803-p2 14N A A T 18 1(11.36 £0.51 vs
7.39+0.17, 7.69+0.47, F = 85.338, ¥JP<0.05, [£2).

B 1 MGC-803ZBiR4{<HL.

2.3 % %% FPCRAMMRNA K A &

2.3.1 p21 AR APOLDI1A R 55 A L,
S 20 20 B2 7 55 DAL (R A 6 B0 S48, 15 B
Y TR AE AN N Sl Ih R ikp2 135K, 1ITPOLD13E
PR ek 52 4.

2.3.2 CDK2% 20 #L 8 #7 B F 2L B &k 04 T AL
Eixt AL, S8 dlcyclin E. Rb1RIA Liff;
CDK2IEPR KA Z BHNH; c-myc B RILAE %
Y1) 2 G 2 E R L (ER2).

2.3.3 Western bloty# & & &ik: P21EAXIA
JKF 1 755(0.64 £0.04 vs 0.4010.07, 0.45+0.06,
F = 13.788, $1P<0.05), P1253iL3Z4MH(0.12+
0.01 vs 0.1940.15, 0.20+0.00, F = 14.378, ¥J
P<0.05, [£3).

3 e
DNAR Hl & i 2 PP A (DN AR A )
PR RS, EAZ A WDNAR A A /04

www. wjgnet.com



BrdES, &. P21 W BRMIEMGC-8038YEiEFHI LN POLD 1 ERRRIHEIR 1993
| FARE A

axich CDK2 cyclin E c-myc Rb1
SCSH 0.64+0.13 1.34+0.09 1.07 +£0.03 1.90+0.16
BRIIRAE 1.00 + 0.00 1.00 + 0.00 1.00+0.00 1.00 +0.00
TENIRA 1.10+0.09 1.11+0.16 1.04+0.16 1.05+0.15
FE 21.670 18.047 0.436 50.540
PE <0.05 <0.05 >0.05 <0.05
Ao 20110118.019 Bo- 20110118.018 Co 20110118.017
o T @ o " 2 :':" “:“; me o . H.Jﬁ . .
55 5% N
. N o 3
o o o 1 4 . )
[=} o | Wt "t o’ B
~— T i T T T ~— T T

R i ml T T T
10° 10 10° 10° 10* 10° 10! 10°
Annexin V FITC

Annexin V FITC

: T T
10° 10° 10° 10 10° 10° 10*
Annexin V FITC

B 2 YBIRATSEL. A: SIOAH, B: PAMEXNIRA; C: 28 X IRA.

A SR BRI R

P125(125 Da)

P21(21 Da)

GAPDH(36 Da)

-]
oo
o O

0 SLSR2H

2SN A

cooooooo
O~ N WDRNMUITO N

P21

097
0.8
0.7 -
0.6+ o SR

0.5 - m [T A
0.4 ? n SR
0.3+
0.2+
0.1+
0.0

FERTFGA & (P125/GAPDH) ©  FHXT#IA & (P21/GAPDH)

P125
B 3 S4AMIEP21, PI25ZEBRIK. A: Western blotkuli3

HAMEP21 ., P125HIARRTZRIRZKE; B: A ZHP218E FH RIS
KRR C: RAAP125E ARIFER R E. *P<0.05 vs XTIEZE

fE6%h: DNAE Ao, By v 8. e poldie
DNARGHFBZ N A, EDNAKZ S, &

www. wjgnet.com

. EA RSB s R Y R A R
NFKPold Al 22 /b 4 K4 P125. P66+
P50 & P12, A AL W IEP125 FHPOLD 1% A
Zpgt,

Sanefuji%:" 2l %28 2 UK 2 10 7 T B
JIN S A0 M R PO P 125 [ R BH PR R W 38 i T 1
i AL, I HLP 12510 3 IA 55 40 i 1 4316 K i
AR ZEMRREAG 5. BRI &I RT-PCR &%
Western blotf 7yt KRBT HE A2 POLD1 3
A B P25 5 (1 I8 B 8 i T 55 4121, R
P1251W = K IA I RS R (W R 2B R Ay
IR H.

PI3—AN TEL bR A B Y L
Lee!" i i Northern blot &ZEMS A 2% S2I6-F 5 B
A Mps3iEnt HSpl a4 45 5 POLD A B |
HIPAFE A I HIPOLD 1 I mRN A %% 7K F-.
1 Aps3 3L R R B EEL W PRI IR 22—, p21 36K
(R 2 IA P2 P2 1 AR [ AT LAJE b 40 Ht ol AN P S 3
[ ig A% R FE L0 5 AR . DNAB S 4l
IR AT A TR, — T, At AT L L
4ieyclin-CDKE Syl Ham P, ffRbik
FIAfiE & ZE BB AL, E2FASBEREL, M8 41 i
JE R ARG, DNAKBIZZMEIS. 55 4t n]
AT Job '8 5 & 25 WA T A1 A% PR (proliferating
cell nuclear antigen, PCNA), 3£ HPCNA5pols
(AH B 454, Hhimn B BIDNASZ Y. A
SEUSVE 5 R TSR 40 i RMCF7 Y P2 141l
POLDIJEH K IA, 95 40 i P 2 5 A7 421X

P21 POLDI1 A&
AREE SR ]
i A 4. DNA
AHREREW, T
B A 2 ) 4w B
o TobE 3 A A A
—FhH709 BFs.



1994 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFHL ARG 20117680 195 1981
;gzgf&% FhmsE A, FARBLE T, B §5ANE 2. IR A HEPOLDIK R IEIRME T — 2

T 5, A BT
Ay L

AHE 5030 oK P2 1 41 R IR R R
pXJA1p2 1L 9L 3 B I 41 EM G C-803 14, 41 iy
R IEp2 13N, TS T P2 1 i 41 4
FEANE T 5%, K P21%FPOLD1JE A [ %%
PEAER.

M PE T R IR, SR IEp2 1 HE I
P T ACE T, BEEp2 R A AR T
YERL. H B TP21-5 41 T ) 58 R i A ik
Jle— 30 P21 AR S L e A A K,
S B 5T A P2 1 AT R T A O B A Db )
CDK2. PCNA I /E FH A iy A2 31470 40 i
TR P2 AR U T A FH AT R A R
HAPS3 (iR AE, HILHARPLE H AT AT
2, AT RE 5 DNAME S AR ZR K Ak 03 AH BAE F Bon
P21 A 1 AT 6P, S i ss €09, 8
DNA$ M FIPS3 UG [Fp27 FE R, FAS 52 i 41 i
T,

MTTSES KW, & K ikp21 3 K 1) M
MG C-803 48 Jif 38 JE ik & 52 I B W ], HEE %
TGP R AT S PRIE S B AR T P2 LA AT
41 PRI 5 . Plasilova P F) 78 5t T-41 iy
P21RIA 5, 40 AR K Wl Loy A P, axsedt
[F) it T 1B A p 2 7 55 DRGS0 M 36 B 1R )i
PRI .

WHERBEK L, p2/ KN & ERIENE &
MGC-80341 fluPOLD 13 M K A fEmRN AR [
AFHTR I T, BPP2 144 T POLD 1AL BRI ) R IA.
A b g BEFR A, P2 14l A4 A= P ] At 1
il TPOLDI1ZEA (13RI, POLDIIEF KL H)
P1255%3% TG, poldIf5'-3" 3R & Mivd M A fg
Ao R, DNASHEFERESZ 252 m, M4 i
AR AWZ . KYIP2IXPOLDI AR 5
DNAS il 4 fu 358 55 ¢ R % D).

J T RN HAR P2 16 POLD 1 P 48 1)
AIRENL, FeATTE I 58 E FPCRIV 5%, 24T
T P21 IE Jo Ho A 40 i JR I DR 1 R A 1R AR Ak,
DL ) 5 P2 1% POLD 1R B LA ¢ ) R 7

CUATP2 1 N AR i B A {5 ) CDK2/cyclin E
ZE 5 R, AEC DRI PEBAMHI. (HCDK 24
PRI 2 I AN 2 BEL i 40 0 S5 A7, C DR 24k
RIIEBLR, P21A] LU CDK14S &, J b3k
HEMIP21 X POLDI1 [1)1f{#% 5 CDK2/cyclin EF 2K,
{EANN %S ME— (B . O LUK, ARER
IFIpROTEG, W W] LU P12545 412, i34 1857
RIL, P21AT LA ERRbIIEF (1 3RIL, X hP2118E

WA

A SCHRP R A e-My e ] LA R p27 B R
ik, (ARGE K, P21 e-Myc ik & 154 52
AN AHL BATIIT TR, P2 e-myc3E %
KR EE A B 2. Al n] REAE I P21XPOLDI
LR Ak R 1) — AN ) D

B, BRAT S 25 BR B, P215Y T T
e A PR (Y 14 B R R T, TRt v R I 5
CDK2/cyclin E. Rb1 {3 P& 2812 i i) 42 411
POLDIJE A FIRIE, F HIATTHEMP2 1 %59 41
(1 3 B F0 A F AT 5 AR POLD IR I 2K,
X T EIRAERE 20 1B KAE SE, H IR
T FEP2 16T PO LD 13 PR 2 18 1 2 1) L A3 12
PR B, W Ay SO0 e 8 A e 1 Gl — o
Ry
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