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Abstract
AIM: To investigate the effect of p21"*™ (p21)
gene transfection on the proliferation of human

pancreatic cancer line BxPC-3.

METHODS: According to the different trans-
fected plasmid and whether the transfection was
performed, 3 groups were formed. For p21 trans-
fection group, pCDNA3.1 (+)-p21 was trans-
fected into BxPC-3 cell by the vector of Lipo-
fectamine2000. For empty plasmid transfection
group, pCDNA3.1 (+)-neo plasmid was trans-
fected into BxPC-3 cell with the same method
as the blank control group. For non-transfection
group, the BxPC-3 cell was not transfected as
the negative control group. The expression of
p21 was evaluated using RT-PCR and Western
blot. The proliferation and apoptosis were de-
termined by MTT, flow cytometry and transmis-
sion electron microscopy.

RESULTS: After transfection, the expression of
p21 mRNA and P21 protein was up regulated,
and the cell growth was decreased. High protein
expression of P21 BxPC-3 cell cycle was arrested
at G;/S phase, the population of G, phase was
significantly increased, compared with the emp-
ty plasmid transfection group or the non-trans-
fection group (59.887% =+ 3.700% vs 47.443% +
6.354%, 49.223% + 2.226%, P < 0.05), the S phase
population was significantly decreased (21.277%
+2.080% vs 35.247% + 3.966%, 36.013% + 1.540%,
P < 0.01), and a Sub-G, peak (apoptosis peak)
appeared. Cell apoptosis by transmission elec-
tron microscopy was observed in the pPCDNA3.1
(+)-p21 transfection group BxPC-3 cells.

CONCLUSION: After p21 gene transfection,
BxPC-3 cell proliferation is significantly arrested
and apoptosis could be induced in vitro.

Key Words: p21"*"!: Gene transfection; Pancreatic
cancer
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2w e, % BxPC-3 4w JeL 38 74 44 %5 1.

Fik: WA AN R B e A T HAT A
ARG i A3A, p2l B, WHAREE A K
#n. g JART-PCRA=Western blotz 44
A g B W p2 1 AR B E AR AL, SRR g RRA
Mrem R B BT AL, AMTT. AR e Ffe ik
St BT A ] #5 4 SN Rp 21 35 B AP BX P C-3 40 it
¥ 78 e B T 0 .

BER: p2l4 i mia s Ep2] mRNAZ &k
FaP21 & & & Kk p21 4t Finm b A K ik B
KT *FBm RARAE A Fe R A2, A Xm
FAAILER B P21 & & & ik 1 BxPC-3 20 JL &
A G/SFL#E, G2t 23 5 T2 A4
Fo k5 20(59.887% £ 3.700% vs 47.443% =+
6.354%, 49.223%+2.226%, P<0.05), SH 2 ¥
A& T2 BAR Lo RS J20(21.277% £2.080%
vs 35.247%+3.966%, 36.013%+1.540%,
P<0.01), 7 B I EGPECH %), FE4 B4R
K Ip2] 55 3 408 & s B .

58 p21 K R # G 5T VA9 ) A MRIR I 40 e, F
BxPC-34m e 38 5 5t 485 S L & A e A .

KT p21™; BE G BRIRE
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P21 (p21) S 3 A Sk R I I 40 i ) 30 4
A B AR Rl F(cyclin-dependent kinase
inhibitors, CK) K%k i1, nf Seyclin-CDKE &
Wgt 4, IEIHE RS S a0 . &
TIE S R e (1) R 2R Eip2 1 S N R IEBRARG O%. A
PRIV S p 21 335 5 15 A7 40051 N 9 i g 4 i 4%
SEAIVER], ARG AR S Rp21 e G 2N
JER e 40 0 B PC-3, DAAIE T HOT e it i 4
WA R S

1 #ERSA

1.1 At B4 Bl T A AL A ip21 14
AR B, v BER dp2 ] HA% 41K i kipc DN A3. 1
(+)p21. BxPC-341 Fu ik B v 5 R B b g4
HufT. TRIZoAFI & /& Gibco/A ] 7= i, Taql A
AT AT P, W ORI BRI
DIl e Qe kb AR HGA A & A Promega
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A p2 1N RPN H BT Neo MarkersA
w7 . BRAREERR L RPN RIg G ARt AZ G
MEoy & 7= 5. Actin beta(ACTB)JiiEFIWestern
blot&k Ytk HSanta Cruz/y & 2= . g ik
Lipofectamine2000/% T-Invitrogen/A m]. T4i%$%
filE MBI v 7= . SR RO & R AR T
ANFEFE . I R T A AR, JERET R
W
1.2 7%
1.2.1 sfs e ABRIRIEBXPC-341 i R 7E37°C
50 mL/L COMANRESAFT, H100 mL/LG
- 1ML35 D M E M (R Bl 5 97 3R 55 7 A6 4R, IURT 4L
AR SR B AT AH DG S5
1.2.2 p21 A F R kb e B0 LilgE T
Al gp2 1 4EN R B, P TS InBam H
[ FlEcoR T BEVIAT A, Xftddi AN A Bt fipCDNA
31(H)FHAEVEATBamH 1 FIEcoR 1 XU, B
JIE R Bk IS vk, IR U 7 ), T4 DNA
N EHp21 H ) BERIpCDNA3.1(+) %
&, B HpCDNA3.1(+)p21, ¥ HIAKZ A
K BHEDHS o, PREC 5 B, XUEED) %€ 5
PCDNA3. 1()Z AR I 751 T 70 7.
1.2.3 RT-PCR# M BxPC-3%8 fp2/ mRNA Kk
M TRIZoBA I G4 fL A RNA. 1% 5 cDNA
B—HEA N VAR FR20 pL, SREHLG 40.5 ng,
5200 U, RNA 1.0 pg, dNTP 0.5 mmol/L,
Rnasin 20 U, 37°C 60 min, 95°C 5 min. PCRJx
N NARZR25 pL, fMg™ 2.5 mmol/L, dNTP
0.5 mmol/L, cDNA 2 uL, TagDNA & )&fi§2 U,
NHSI%0.4 pmol/L. p2151IGEk56°C, 7~
#1218 bp): Liii5-TGTCCGTCAGAACCCATG
-3, i 5-GTGGGAAGGTAGAGCTTGG-3'.
B-actin5 | (R K56°C, F=4)100 bp): i 5'-CC
CAGCACAATGAAGATCAAGATCAT-3', Filf
5'ATCTGCTGGAAGGTGGACAGCGA-3". X[V
3SAMIGIR. F=2812 o/ LI NRBHRERS Fa vk, HEAH.
1.2.4 KRB EZE: (1)0d]: R G006 1A [
RS AR HEAT FORLIE G 5y 341, BEA3AFEA.
P21 K HLipofectamine2000/5 FifA /&
Y, FrpCDNA3.1(+)p2] HAZRIE FORE T
BxPC-34i/fl; # AR J4: HpCDNA3.1(+)-
neo 7 B LA IR A W] 7 v gy, AR D
X R YA AN AT i G 1 R RS 5 1
BxPC-341 s, 1E 07 0. ()9 ik 1%
M Lipofectamine2000ui ] P47, K HH6FLIK
BRI, A2 mLIE Pl AR KR SRS

AT A 0

At 2t am Bl B B i
17 69 R 98 % 9T
R RIE, KB
BRI S
ey E T v, &
AT 504 19 A A
FATAS S
A AHER, AT
FrE A AR
A T K FN
ZAR.
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;ﬁ’hi#&iﬁ# 5 X 10NN, FE4LTIS ng DNA, 15 uL 12 B 1 pcDNA

B et al B B . . 5 S 3.1(+)-p271AKIL
of alk Spo] £ Lipofectamine2000. #3448 I AGAI8L K " %ﬁ; d 5;;
iigiﬂ?}fi JE 400 mg/LI kR IR 5. 2-4 dHE g IR BamH | FEcoR
EEak, Ok, 4 wkFBRE M REY KR IR, Q) 4l Hw4TL ]'?M'itiif;%{
Ap21 858k & FE A 3 A5 FE T BamH 1 Cpe o
W 00 7 3 Wip2 1 BRI : RT-PCRE Mp27 55 K )y 2 [A] L. /gc/'ZRI ()2t Bt 1

e, p21 3T MR IR
AL 6
4 4E R . Wang
et al X MLFoxM1
siRNAi# i 3 7%
P21k mApR T
MR W12 2
o s B 2R

Western blotf M AMJEP2125 1. $2H 40 e 8 A,
HiBradfordi s &, 50 g/LFJZ K. 120 g/L SDS-
RN B H K, e, BT P BEhr
P A AR, IR
1.2.5 AK & MTTH): BOSECE KNN3
X 10 /LEEF96 L, FFFLINAMTTIE (S &/L)20
uL, 37°CHiH4 h, BEFLIIAL80 pL— FIEEHH,
P10 min, ¥£490 nmiB K, TEMGARAC e
JCREAH, BERE24 hillsE 1, BESEMET d, 24l
AR e, TH AR A AR =
WA -5 A )X TR ZHA {E X 100%.
1.2.6 X gm AU B4 i, BE2H1 X 10°
AN, FBERRZE pPiR (PBS)UE27K, I A 700 mL/L
% LEEAC I E24 h, PBSUE2IK, HIRNATE(50
mg/L)1-37°CALEE30 min, ANALLL PIBE(100 mg/L)
Yetty, 8630 min, BEAT I A0 KA E.
1.2.7 &4 d 480 BN, RF4L1 X 104 41 i,
FIPBS#E24%, 1500 r/min§.0210 min, HIIA30 g/L
PN E T wk, 2 R £ AR AR, EE Y
FLBE AL

Bt A HdE Limean+=SDFE R, N
SPSS11.0gc it # A, KA S K= T £ 504, 24
8 TR LG g R G

2 BR

2.1 pcDNA3.1(+)p21 i %%

2.1.1 PR N nBEBamH | #2EcoR 1 R Bgin %
2 EYLTRIZ5.9 kb, V)G 7 A405.4 kb,
471 b2/ B, 43 3 ApeDNA3. 1 (+H) &k A H
() B, R R H 2R e [ Ape DNA3.1(+)
AR,

2,12 mpl g R MFEsER5GenBanklt
XF, HE M peDNA3.1(+) i A B HHomo sa-
piens cyclin-dependent kinase inhibitor 1A(p2/,
Cipl)(CDKNI1A), transcript variant 1, mRNA.
NM_000389.2; GI: 17978496. TCHHE 7415848
(K2).

2.2 BxPC-3%8 0L B 4% 3 tm Mop2 1 3 B & ik Aa )
RT-PCR& I A Yo 21 RN 25 38 AR 5 Y« Bx P C-3 4]
Mip2 1 B ImRN AR IE, 1M fEp21 5 G4l i
P21 HEFImRNA F#RIA, 191521218 bp /v B, 0]

MEcoR 1 WG
1J; 2: Marker.

E B p 21 O R8Tl i B N 52 A4 9 40 i 9 ] v ik
(&13). Western blotiiF 5 A YL Fl o i Je 4
P21 FIRRIE, p2 17 R P21 1 3Rk, W]
UE Bp 21 T J V) G N 52 143 4 i O T iy 04
(K4).

2.3 AR R L2 R B Y 2 A i 1)
AR M2 B BRI, Tip 21 %5 Y 4040 f 1 2B K
ST /TP R 7, Ui W ne ot 4t Ji HAG 5
REPEARSZ 50, A0 AR5 Gep2 1 He TR I FL S 5 Ry
PESZ B0, 76283 R NG T an e, A K3
%0 25.9%, Fifi B 5] 282 28 8 T =, &
FTRAAAN I A 1548.2%(1&]5).

2.4 gnfe B A P21 [ A i BxPC-3 41 fitd & 2E
G /SPHT, G, 14N i b ) (2 2 v T AR gL R R
L2 (59.887% +3.700% vs 47.443% +6.354%,
49.223%+2.226%, P<0.05), SIIELHI & E AL
T AR R AR Y 41(21.277%+2.080% vs
35.247%+3.966%, 36.013% =+ 1.540%, P<0.01),
FHHILG, R T (K6, #1).

2.5 miaT & T A IS WA T 40 i A K
R, 40 M AL AR R G, A% 2 2 A D,
20 M B AR LD, AT WA A A . AR [
HMAEN T, B THIRD, R Qe frs g
PAHE YL 20 20 PR AH L JC W 8 22 301, ARG HE i, R
RLAF, o 85 B AR, 325 5 LS mT DL A Rt
FE R 2 M I G A A i A KRS TR AT, R LA
TR, K HIR, WTEZA %, 40l
RKIMABHEAS, MZ LG, KN
A MBI, p21 % e 41 n] W35 4n
A AP T, A MARFAAR /IS, R IITOREI R,
[l 45, G0 R 2 FE DR EL. 4 i K
IR, B ki B AR, T AR A D
b (E7).

31
Ji R L VAL R 2 —, TR
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3 BxPC-
bp SWiEp27
500 bp MRNAZSA. 1:

Marker; 2: &

jLQH 3 /\
250 5 Fet
P21 250 g

100 4:p2]§’§§%2ﬂ.

100 B-actin

B NRAR R, FCIm RS RO G, R8T AR RB T i, Rk, SRR
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MEALE R 1 p2IsRxIBeC-BIRAMEIEIN %, mean = D
KR Tp2l 55
ERSN N TR
28 & KAy 4E . .
Rt Fme DA Cil=en \
R, p2l3n Go/G, G,/M S AR
RERERBEEK  KERRA 49.223+2226  14.763+5860  36.013+1540  0.085+0.074
b, LEAodE osEpNESMA 4744356354 1731053708 35247£3966  0.105+0.059
RICEA R i 59.887+3700°  18.837+5778  21.277+2.080°  10.907 +2.278"

AR AR
KB IT A AR
LREZ- NN

°P<0.05, °P<0.01 vs TEIRIEZE, EONIRE.

1.6 —e— neo
1.4+ —m 7=
1.2 —&— p21
P21(Mm, 21 000) m 1.0+
ES L
= 0.8
0.6 [-
ACTB(M, 43 000) 0.4
0.2+
00 L L L L L L |
1 2 3 4 5 6 7
t/d
4 SEPIMREPAEBEINN. 1: p2r FRYUA; 20 ZERIRELYY
2H; 30 ARG 5 p2rEEBxPC-3 MR HhLk.
A [DipS B [JDipS C g ODipS
1 M Debris [ Debris S M Debris
o1 Il Apoptosis o Il Apoptosis 1 W Apoptosis
] H Dip G, g M Dip G, g ] M Dip G,
W Dip G, W Dip G, N7 W Dip G,
= 8 81 L
B (=)} ﬁ g o
E o s E g
z 3 E S =
2 o
= S 7 S
O: e ‘/‘\H\HH IREEUNEAUNER o
30 60 90 120 150 0 20 40 60 80 100 120 0 20 40 60 80 100 120
Channels (FL2-A) Channels (FL2-A) Channels (FL2-A)

6 p2TEERIBXPC-3LMIRBEIEVSIN. A: AIEYLH; B: ZSEAMEYLH; C: p21FYwA.

FEPNRIT JriE HA HE R

P21 AR I — 2K CKIAr T, Jtid i
1644 28 3L R ik 40 B I 2 1 T, AH XS 431 I
421 kDa, st EE L. p27 thFx
P AE R 53 0E i B 1(wild-type p353 activated
fragment 1, WAF1). 4l Jitd & 0 & (1 4000 1 S g
A7 1A(cyclin-dependent kinase inhibitor

7 p2lERBxPC-3/MIR R4S RN,
A KRG B: SEAEGGYA; C: p21
FEYLA.

1A, CDKNIA). 40 i J& 303 82 11 A8t 1 5 i AR
HAER & F1(cyclin dependent kinase interacted
protein 1, CIP1). CDK24: 4 & H20(CDK2-
associated protein-20, CAP20). X Z 4Rl
(14 51~ (senescent cell-derived inhibitor, SDI)
S, I T AN A R R Wp 21 1) D fiE. P214R
A7 Coiig MINGi, Ci il i DN A S i 06 75 PR -1~ 184
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e 41 uAZ BT 5 (proliferating-cell nuclear antigen,
PCNA), Niifi#]Cyclin-CDK, J HNufCyclin-
CDK241 ] DXt i) 4 ffa AR B P2 128 Frmg B
RIPCNAL G ME A2 CyclinE. cdk2
MPCNAPYIKSL 54), fHIRbBERR L, M
THIDN AT & 51 A5 40 1 e 3 k. P218E )
2 WA % FCyclin-CDKE &), WCyclin
D-CDK4. CyclinE-CDK2H#ICyclinA-CDK2. i
X CDKAPCNA M XCEPHIAEH, P21 A FHIE
DNASZH 5 HE NS, 8040 ffr 2 0% 1 i T EA T
DNAEE, MBI IDNAMIE &, dekial
Ps AL A B R T, AT 75 i 4 i 4E G,
I SHHIEIE 52 BH, DUMEE 5 Z A DN A SR 45
B g T

P211E NI il 96 4 e 22 38 Sk vy 4 ) ek Je 4
WAL, —Bp21322k, R A% A
PS3HER GEAR SR WA L, p21 7 A B
Z., AR T CDKE S0 M L PCNAFDNA K
I RE, ASGE B 20 A R BT R B A R
DNAK i, Wi P BEERAIAT e, w584
Fe W E W g B DESE. N R E
B9 HRp2 1 FER A 21 55 8 1) 1905 1 S A DG
T 3k AR p 2 7 5 TR 202w LA 1) 8 77 i 8g A
KHVER], TN er al'Vk IR 2504840 15 200,
WL 1 A R A G R 4 R p2 1 SRR Rk, ok
RAFILP UGS g et A0 A . BT er al ™k
2 A5 AL AT N T 4 Wiap2 1 30 13, AN
RAEXPIZIR AR KA EIE . IR, FRibe
W et al™ R BRHBxFE R 7] R fp27 mRNAKFRX,
DN reSeisea iy o b e R 12 o/

JBE MR Smads RIGHIIE R 22, AH Y H T Ui
P21 R R R ik SRR p2 1 FE R 2 A B R
AR AL e 2 AR U W B 2 R
IR B ) 400 s e i g 1 A FH AL 5 % Bp27
Bk kP Wang er al™ i K BIFoxM1
SIRN AJE I 1 it 2 1 ZR A T A0 1 Jo e 1 42 2%
JIRUMLAE AR R 3R R I B p 2.1 T A Ay Jik s
FEPIVATT (g3 JE A

BATRINBXP C-340 M 1E 5 Yep2 1 55 PR 11 7
P21 i RIE G, F AW B2 2. 8
PN 3R T Urs e A0 1, B B ) S KA i) 2R
BT, AT R X IR A P A AR KA ek
48.2%. iU Ak I A B A W () Gy /ST FH.
P, I TR G U, B RN R I
G0 ML T R A AT TR Rp 2 1 Ykt e Mg AT
B S IR AR KA RS S 4 B T, X R
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