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Effect of p21-targeted shRNA on curcumin-induced apoptosis of human
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Abstract: In the present study, shRNA plasmid of pSi-p21 targeting p21 mRNA was constructed and the
effect of p21 shRNA on curcumin-induced apoptosis of human hepatoma Huh7 cells was investigated. The
effect of curcumin on the expression of p21 mRNA and protein and the silence efficiency of pSi-p21 were
detected with RT-PCR and Western blotting. The effect of pSi-p21 on curcumin-induced apoptosis of Huh7
cells was evaluated with DAPI staining. The results showed that curcumin significantly upregulated p21
mRNA and protein expression, which was knocked down by pSi-p21 of Huh7 cells. DAPI staining results
showed that pSi-p21 significantly decreased curcumin-induced apoptosis of Huh7 cells. The data suggested that

curcumin induced apoptosis of Huh7 cells via upregulation of p21 expression.
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25T A MR T VR, B B 2 RS ST
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BB S0 A
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) LR 4,6- BRIEE-2- KL (4',6-
diamidino-2-phenylindole, DAPI) W |24 [ Sigma 2%
"], RT-PCR X7 & 8 H 3 [H Promega A ). Trizol
Al lipofectamin plus 714 [ 5% ¥ Invitrogen A ] o
p21 FoygfEPUAIE B35 E Cell Signaling Technology
Aw]. p-Actin HydBEHIAE H 55 H Santa Cruz A .

HREEESE  Huh7 400 293T 40y {5 EF
St RS SR MR . A MUREIRAE S 10% 6 4 i
(PAA 7], HKFIE) ) DMEM 72 (Gibeo 2
Al M) b, BRIRAATA 5% CO, 1137 CHREFRM .

pSi-p21 FHAKBYHIZE pSi-Vector AR L5
Bl 1A JToR - B S8 & L P 91 (¥) shRNA B DNA (18
1B), SRJ5 ¥4 ) sShRNA BiFF1R K, B % DNA
WUBE, ERRZ EcoR1 R Xbal XUEEVIH KL pSi-
Vector I, 3 2#[H] p21 ) RNA F#44A pSi-p21,
SIS ) BF AL T — AN AN B R AT ] N S A I R (1 %) JE i
$i pSi-Mock.

RT-PCR #&ill 3% (ZWKJEN 25 pmol-L™)
AL FE Huh7 40 0. 12, 24, 36 1 48 h J&, {# Ji] Trizol
X (Invitrogen A 7)) Ff4& M — 075047 RNA 142
. RT 1] Promega /A w (¥l 4% sk il il &, LAIi#%
S U cDNA RS, LARE 51 #)3E4T PCR, Kyl
H A2 mRNA R IA 7K PCR W 45 1794 °C
AR YE 5 min, 94 ‘CAEYE 305, 58 CIREK 30s, 72 ‘CHE
fif 45 s, 28 MEIRJE T 72 CHIEM 8 min. =4
1.5% BENEHE BN HLIKk 2 B, eI G RGBT AR
BT 5147 %)W Primer Premier 5.0 #4 HAT %11,

H IR ARG R A F & . 5197500 p21
F: 5-GACCAGCATGACAGATTTCTACCA-3', R: 5™
CAATCTGAGACTAAGGCAGAAGATGT-3', 7= 4K
J¥ 146 bp; hPBGD F: 5-TCTGGTAACGGCAATGCG
G-3', R: 5-GCAGATGGCTCCGATGGTG-3', =¥k
J& 271 bp.

Western blotting il 223 (ZLIKE N 25
umol-L™") Ab3 Huh7 410 0. 12, 24. 36 f148 h J5,
AR AN M I HR IR A, 1Bk BCA R & e - 411
FEARIE . 0.1% DMSO AbH I RE S E A v 5 4
FEit4 SDS-PAGE HLVK /3 &, W LS R AHIR 4T 4k
FHE, AR AN H B R T 2 hy N 1%BSA 7
FEIK) p21 Al -actin ik (1:1 000), 4 Cita, Ve
JE N S5 PBOR R K — Hi M B v (105 000), =il
2h. JH ECL solution & {4, 5T E¥, ©%. M
Bankscan #AFHEAT K EE 34, 23 A H bR DA 2k
JKV-Hf ] p-actin kg Y56
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293T 41 Jfo A1 Huh7 40 JFe b T~ 6 ALEGFFRM (40 a2y
B X 1094LRT 5x10%/4L), 55771 15 2 40 i 5¢ 4=
BEJG AT 0%, el IRUTORE 4% G4 2 pSi-Mock F
pSi-p21 FEHA, 43 5 LLTURL 2 pg R A& 8 pL % 4
MM, Y5 6 h AR gRAE, dhLLRiIR 48 h J5
SCAE 293T 4 F1 Huh7 4088, 38k 3 04 B 3ok
I EGFP ik FHPE I 293T 40 LA Huh7 40 i (1) 4> %k,
T GE v pSi-p21 HetA% G 293T 4 Jiid 1 Huh7 41 2 1)

pSi-p21 FARHIHI p21 FTIELEBIAEN  293T 41
i e HE TR 3 G 91 7 VAT IR I e e, G Y% 48 h 5
FEI RNA Jfifi ik RT-PCR Fl1 Western blotting 1] /7%
K p21 mRNA R [ 1 F kK.

YRR THM  pSi-Mock Fl pSi-p21 JFt ki 73 51 4
Y Huh7 201 48 h J&, 457 25 pmol-L ' 228 ik
Huh7 4 /fd. 24 h 5 235597 B3, A 4% %

Yho 1 RNA pol 111
Nier 1 EcoR | Sense strand Loop Antisense strand Terminator Xba [
Apal . [ 10 ] 1
Si-p21 AATTCCG CTTCTACTTTGTCACCGAC TTCAAGAGA CTCGGTGACAAAGTCGAAG TTTTTT

pSi-Vector

GGC GAAGCTGAAACAGTGGCTC AAGTTCTCT GAGCCACTGTTTCAGCTTC AAAAA GATC

RMNA pol I11

P 1 31
Coli1 SV

Bsm1 7

6.5kb ' EcoR | Sense strand Loop Antisense strand __ Terminator Xba |
Stmer 1 T 1 10 1T 1
Ampicillin T 1 Si-Mock ~ AATTCCG CACTAGACTACTCATGGTGTGAGAT TTCAAGAGA ATCTCACACCATGAGTAGTCTAGTG TTTTTT

GGC GTGATCTGATGAGTACCACACTCTA AAGTTCTCT TAGAGTGTGGTACTCATCAGATCAC AAAAAA GATC

Figure 1 The plasmid and the DNA sequences used to produce siRNA. A: Map of plasmid pSi-Vector. B: The DNA sequences that were

subcloned into the pSi-Vector to produce the siRNA
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J S [ 32 15 min; 1xPBS JEPE4NHL 2 K, ALk
J¥ 1 pg'mL ™" [¥) DAPI 4 %3 444 5 min; 1xPBS
VRANME 2 IR, IIAFUR G K A, 20 WA I .
FEA AL 150 E /D> 200 A EGFP 354 BHE 41 i,
G, J5T 18] 47 FHAZ R 2 1R 40 I 1) A e e AR R T ) A
Mo UM TS AT TR (%) = EGFP
FIRPATEF T A% / (EGFP Rk BHE W T
90 M0 + EGFP 2k BH M 1) 1 40 Mo A %) >
100%.
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Figure 2 Effect of curcumin on the expression of p21 mRNA and protein.

o0l S TRV p21 B #E3E B 'S Huh7 41
FToARSG, BEMm IR Huh? 4105 p21
mRNA FHE AW RIEK- SR/ mE 2 Pros, 25
umol-L ™' Z M Z AL W] B4 i p21 mRNA FEH
AR, H BRI R A 12 h FFERIF RS 5 48 he
2 pSi-p2l FHAIT p21 FiXRIF M

T IR p21 2SR L R 1T Huh7 4008 T
I CEE N 7, M T p21 JEDAI RNAL 2k, Wi 1
Fine BT pSi-p21 A% % Huh7 40 M (12805 X
2123% (K 3), A LU XS p2 1 & R 32k 080K
KL, 4 pSi-p21 SR G2 203T A rh, #gesik
ik 80% (Kl 4A. 4B JJizr). RT-PCR 1 Western
blotting 45 H b W/RTE IL AL YRR M1 50 T, pSi-p21
BARS p21 BEP R F kI 60% (& 4C), &
pSi-p21 HARRERA A p21 HFERIE (P <
0.01).

B 25 pmol-L™!

D 0 12 24 36 48 (h)

— . — S — ]

T — — — — [}-Actin

Huh7 cells were treated with DMSO (vehicle control, D)

for 48 h or 25 pmol-L™" curcumin for indicated times and harvested for the detection of p21 mRNA and protein with RT-PCR (A) and

Western blotting (B).

The hPBGD and f-actin was served as internal control for mRNA and protein levels
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Figure 3 The transfection efficiency of pSi-p21 in Huh7 cells. Cells were transfected with (B) or without (A) pSi-p21 for 48 h and
harvested for the detection of transfection efficiency of pSi-p21 by fluorescence-activated cell sorting (FACS) or fluorescence micro-
scope (C)
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Figure 4 pSi-p21 decreased p21 expression in 293T cells. Cells were transfected with (B) or without (A) pSi-p21 for 48 h and
harvested for the detection of transfection efficiency of pSi-p21 by FACS. Cells were analyzed 48 h after transfection with pSi-p21 by
RT-PCR and Western blotting (WB, C). The hPBGD or f-actin was served as internal control for mRNA and protein levels. The
intensity for each band was densitometrically quantified and then normalized by the intensity of f-actin in each lane. The normalized
intensity in the first lane was set as relative expression level of 1. Blank: 293T cells without any treatment. P < 0.01 vs blank group
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Figure 5 pSi-p21 inhibited curcumin-induced apoptosis of Huh7 cells. A: Representative photos of DAPI staining (blue) and plasmid
transfection (green); B: Cells were transfected with pSi-p21 for 48 h, followed by treatment with 25 pmol-L™" curcumin for another 24 h
and then applied to apoptosis analysis. Results were derived from three independent experiments and the error bars indicate standard
error of the means. CUR: Curcumin; Blank: Huh7 cells without any treatment. P < 0.01 vs pSi-Mock + CUR group
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H e N T, S H AT T S A R S,
SE VPl U Zi R T e I E R AR . AEAWE R,
LRGN LU p21 LR L, i i T e 41 i
Huh7 &AEMT.

p21 FE N R IE 1) p21 A2 H T e %0 A7
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IR 256 3 p21 FER BRI S 4 B I, AFILRGH SR
R FERIEIL AW IR . 5 — 4@ 2 AE pS3 kT
A%, AF p53 FEDURIER i dn i, L Ah B dn
Sp1/Sp3 Al Smads “th Al 15 S p21 fIFRIET, IAER
WL C AR IN, 228 H AL 7 T ps3 SER B 11T 41
JiRgeE 40 L PC-3 ik p21™, AP LI, S K
i 5 35 AT AT 278 pS3 K AT 41 Huh7
p21 mRNA [J3Rik . XEegf JRI, LR
A pS3 KU p21 RN Kk,

p21 541 R R B D), H I P T
Wi TG 52 18 o — 7 1T, DNA #3005 I 7 p21 (4 R il
A K R T EAT DNA B, o 4i i 52
PATZ. B, e vl B TE R 5 = pS3 Al p21
FI AN R BT TS, MAE pS3 AT p21 SE3E 3k ) 41 i
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