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(# E1 HW: s AHENBEEC wiptolide, TP )X A SMMC-7721 4135 (1540 LA KXt P53 A () 25 AR VE T
T35 MTT B 4G TP % SMMC-7721 4H 3454 (9 5 , P 45 4 PCR RSN TP X SMMC-7721 41 P53 JE P8 B4R 52
RT-PCR A SMMC-7721 48 B 3L 5474l DNMTI .DNMT3a .DNMT3b mRNA () 235 , Western blotting &l SMMC-7721 4ii g
P53 R ML . &5 A TP RIS H] SMMC-7721 4R34 P <0.05 ),40 ng/ml B BN #<I5( 73.5 £3.02)% , H:
BCMFIR B 1C, V21N 20 ng/ml. TP M SMMC-7721 4HJifd s DNMTI . DNMT3a . DNMT3b mRNA Y 3ik( P <0. 05,
P <0.01); TP fEJG P53 FEIR ) & M SR Ab 4 36 7 , O 522 300 o MO0 1tk 5 TP W] 8 35 19 5 SMMIC-7721 4Hi i v PS3 B I R ik,
S5 V8« TP AT A A R RS W PS3 BEDR 25HTReAk iEE P53 K FT IR NI AR SMMC-7721 40 AY345 .
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Triptolide down-regulates P53 gene methylation and inhibits proliferation of hep-
atocarcinoma SMMC-7721 cells

WU Ying', LIU Fang’, GUO Wen-yuan®, XIAO Liang’, YANG Jie-yu”, XIE Jiang-ping’, DING Guo-shan’( 1. Depart-
ment of Pharmacy, No. 85 Hospital of PLA, Shanghai 200235; 2. Organ Transplantation Center, Changzhang Hospital ,
Second Military Medical University, Shanghai 200003, China )

[ Abstract ] Objective: To study the effect of triptolide ( TP ) on the proliferation of hepatocarcinoma SMMC-7721 cells
and its effect on demethylation of P53 gene. Methods: The effect of TP on proliferation of SMMC-7721 cells was meas-
ured by MTT method, the effect of TP on P53 gene methylation in SMMC-7721 cells was analyzed by methylation specific
PCR, the expressions of methyltransferase DNMTI , DNMT3a and DNMT3b mRNA in SMMC-7721 cells were measured by
RT-PCR, and the protein expression of P53 in SMMC-7721 cells was detected by Western blotting assay. Results: TP in-
hibited the proliferation of SMMC-7721 cells in a dose-dependent manner ( P < 0. 05 ), with the inhibitory rate being
(73.5+3.02)% at 40 ng/ml TP, and ICs, of TP was 20 ng/ml. TP significantly inhibited DNMTI, DNMT3a, and DN-
MT3b mRNA expressions in SMMC-7721 cells ( P <0.05, P <0.01 ), and dose-dependently reversed the hypermethyla-
tion of P53 gene and enhanced P53 protein expression in SMMC-7721 cells. Conclusion: TP can inhibit the proliferation
of SMMC-7721 cells through the inhibiting methyltransferase expression, which augment the demethylation of P53 gene
and results in the increased expression of P53 protein.
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DNA W SLAbFE AN 78 | J3fad 7 rp % 7 8 22
AOPEFT 2 AR K B, AR S L M S 3l 1
XA CpG & LAk, 28 I 19 & A & TR it v
EEEEMIEA . BABENERE wiptolide, TP,
MFREARER R ) JE T2 AR b 40 Hh ) i 2
AW AEAEST 58 RN G 28 30441 45 J7 T ELAT 38019
JrRE ) T LA R A I S R i A
KVER  se5 2R by 20 Eh IRIVE R, e as kg7 sk
Sl e R A T 25000 Ik, R R T
& HEEAN AT IR U B e 9 )5 I RS A 1 £
PEP AT o B FRR O RS, A Z R A G
{H TP X A S8 SMMC-7721 20 B4R FH LA K2 fig 75 3
1t DNA 2 H 340 & FE BT IR £ ] B A g - A
SCHRRE o AR = ZEAF5E TP X SMMC-7721 4fifig
AR S P53 FE PR 2 W IRAR VR T, Al IR
JF98 I I RS M A B HE e B gl 42 % 1) Bl T 4 A S
IR -

1 #MR5EFZ*

1.1 &3R5 At Atk

TP I A 3E 8 Sigma 2~ A, 46 >98% . TP LI
FRIZ B PC A A o & ¥R B2 1 mg/ml B9 iff 47 W,
-20 CHAF. JRZFE ML FCS ) RPMI 1640 #5373
M Gibeo 23 B 77 il s TRIzol RNA 2 BGR ) . DNA il
FEIAH & DNA FRifE S Y PCR 070 & 0 36 [
Invitrogen 23 F) P iy, 108 5% 5 i858 &4 Promega 2 )
774, Bisulfite 3077 & 4 Qiagen 28 7] 77 i, DNA HI &
fEiX 7] £2( EZ DNA Methylation Kit ) 335 E ZYMO
Research ANl f=fh . 5194 B DA TAY) TR
A IRAFE W

DS 20 i Ak SMMC-7721 H A 52 536 235 1 77 .
SMMC-7721 i} 32 T2 10% FCS () RPMI 1640
KR WP ,37 °C 5% CO, MR 5 0F T H55%,2 ~
4 d WHRERFRHE 1 O, B AL AR IR, O 804 K0
YR T
1.2 MTT &4 m SMMC-7721 28 fLé 3% 75

BOW 0k K1) SMMC-7721 400, #% 2 x 10°/ml
WA T 96 fLIEFRMR . LI BAPEXT IRZH AR
I TP b P2 (AR TS5 30 45 21, 3£ 5 10,20 .40
ng/ml ), 75 ASEFRRAE I 2s X REAH . B 3 A
FEA7fL. 37 C 5% CO, WA R 7,48 h )5, &
FLIMA 5 mg/ml i) MTT 10 wl,37 °C 50 F4ksLhs
F% 4 h, BSLINA 100 pl DMSO, BRI 45 20 5
A D)o AR R A2 % ) = ( FIME X IR ZH
D {H - 4bFRZH D )/ FIPEXT R4 D {H x 100% o

1.3 RT-PCR #&m ¥ & 445 8 mRNA 69 &k

H TRIzoL $EHUAN ] B i e B2 TP AEHH 48 h )5
f) SMMC-7721 401 RNA , 28 4843566 B8 110 5
RNA WS4, - 70 CORAF& . FRF ST
cDNA #E1T PCR §" 14, PCR 514541 . I 3L 5% 52 i
DNMTI1 [ DNA (5 -cytosin) -methyltransferase 1 1. k
519 M 5'-ACCATCACATCTCATTTTGC-3", Fii#5|
Yk 5'-GGTTTGACTTCGGAGTCTCT-3" ; DNMT3a I
W5l ¥k 5'-TATTGATGAGCGCACAAGAGAGC-3',
T 51 ¥ N 5'-GGGTGTTCCAGGGTAACATTGAG-
33 DNMT3b L5190 5'-CGGGATCCAAGGGAGA-
CACCAGGCATCTC-3', FiiE51 ¥k 5'-GCGAATTCT-
CACACCTCCTGGGTCCTGGCTC-3' . M & M B-actin
FUE5I ¥ 5'-AAAGACCTGTACGCCAACAC-3", F
W ol ¥ A 5'-GTCATACTCCTGCTTGCTGAT-3,
95 CFiAEYE 5 min. 94 °C 30 s.54 C 30 s.72 C 1
min,45 MEH,72 °C ZEH 10 min,
1.4 WREALHF M PCR 4 P53 A W ALK

F LA 47 5 PCR( methylation specific PCR,
MSP )R P53 FEPR PSR4 . A7t 3 %
SRR AL (M) JAEH L5 U ) L5 H
FALTCM 51 BS), JFF R : P53-M L5149
J 5'-GGCGGATTACTTGCCCTTAC-3", F i 51 ¥ N
5'-AGCCCGTGACTCAGAGAGGAC-3';P53-U L 75|
¥ M 5'-ATGTCTCGAGATGGAGGAGCCGCAGTCA-
GA-3', T 51 ¥ A 5'-AAGTAAGCTTTCAGTCT-
GAGTCAGGCCCTT-3"; P53-BS 51914 5'-GTC-
CAC CGCAAATGCT TCTA-3', FiiF51% M 5'-GCT-
GCTATCACCTCCCCT-3'. N A BT :94 °C Tl
AEP 10 min, 85 94 C A2 30 5,55 °C 30 .72 C
30 s, 340 MEFR, &5 72 C FELEH 10 min, [FIHT,
DUTE B NS & I 9k T 48 A Ay S PR % B, KPR s ot
W, JeJm, B PCR 7™ W) 76 B B b 6 I b LUK, #E
Tanon 4200 #EHEUR BT A UL T REAH
1.5 Western blotting ## SMMC-7721 %8 e, ¥ P53
F G uy kA

TP YEF SMMC-7721 4iiJfd 48 h, 4% 1 x 10° 4fijf/
100 pul 2 + 1wl P ) 550 1% L 191 268 fie 4 B, il
PR A, 0 8 W, 10% SDS-PAGE 43 &5 &
F B, A 1:1 000 #5 anti-P53 158 2 h J5, ]
TBST £ 2 W, AENIA 1:1 000 Fi Bl UR i3 A Ak
YIBEARC ) B0, 9% F 1 h, e BRI R e,
1.6 %itsam

THEGOBILL « £5 3R, >R SPSS 11. 0 Seit4k
AT R R T 22081, P <0.05 3¢ P <0.01 22 5%
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2.1 TP xF SMMC-7721 %mfeL3% 74 6% 4 4] 4

SMMC-7721 #fiffd 5 A [ 5] = 1) TP( 10,20 .40
ng/ml )FE[F]5EFE 48 h, MTT A6 I 20 i p 8 8 . 45
RN 1 PR, A TR TP X) SMMC-7721 41
M A KA I A RE FHC P <0.05 ), TP b HZH f1Y
£ 348 5 400 ) 3R B TP v BE S oA e, S0 AR
s, MR BEC IC,, )29 20 ng/ml,

F1 TP FIEMBIEIH SMMC-7721 4HREHIIE5E
Tab.1 TP dose-dependently inhibited proliferation
of SMMC7721 cells

TP ( py/ng * ml™" ) D value Inhibitory rate ( % )
0 0.691 £0.071 -
10 0.480 +0.043 " 30.5£6.15
20 0.342 +0.032" " 50.5 +4.63
40 0.183 +0.021" " 73.5+£3.02

"P<0.05, "*P<0.01 vs 0 ng/ml

2.2 TP x SMMC-7721 %8 f&. DNMTI .DNMT3a %
DNMT3b mRNA &k #93% %

TP 4bFH SMMC-7721 #Hifif1 48 h J5 , & SMMC-
7721 40 P SR | DNMTI .DNMT3a 2. DNMT3b
mRNA 35, 45RO E 1) BR, K4 # SMMC-
7721 4fad DNMTI .DNMT3a }2 DNMT3b mRNA HY
FIREIEH R A0S & . AR B v B TP( 10,
20 .40 ng/ml )AL SMMC-7721 44 ffi v DNMTI |
DNMT3a mRNA FJZIAHE T, H 2 5 AR P
<0.05 );20 ng/ml TP X} DNMT3b mRNA &3k 1) 1)
H/E A B 52, {H 40 ng/ml TP ] B @41k DNMT3b
mRNA fJik( P <0.05 ),

2.3 TP #p%) SMMC-7721 Zaft P53 A B ¥ A 40

TP AL HZ] SMMC-7721 40 i vl 5 1 H 435 S5
EIALEE PS3-M 5, T P53-U 988 45 5 B 1, 42
7 SMMC-7721 4 rf P53 HE R &L i B AR A, i
IEH RN PS3-M R B EC B 2A ) 20 ng/ml
() TP B H] SMMC-7721 4 P5S3-M [k,
JEUIR AR P53-U MRIA( 1 2B ), #2/R8 TP Ab 35
ATFEAR SMMC-7721 4 P53 3 DXl B 564k, 12 ik
P53 FERIP) W Ik, 16 P53 SER i H AL
2.4 TP *F SMMC-7721 %8}t P53 mRNA & & & &
oA

I.I‘Ih.".llll_
I.I.hllll.;.l_

Ll

ONKTY ENAT DNMTZED

HL)

E 1 TP #P% SMMC-7721 48f DNMT mRNA HRi%
Fig.1 TP inhibited DNMT mRNA expression
in SMMC-7721 cells
1: Cirl; 2: 10 ng/ml TP; 2: 20 ng/ml TP;
3: 40 ng/ml TP; 4: Lymphocyte
*P<0.05, ""P<0.01 vs Ctrl

s A i ] 4

B2 TP iM% SMMC-7721 4HRf P53 BREMBEL
Fig. 2 TP inhibited methylation of P53 gene
in SMMC-7721 cells
M: Marker; 1: Ctrl; 2: 20 ng/ml TP; 3; Lymphocyte; 4: H,O

TP b3 SMMC-7721 #iiffi 48 h J&5 , M E P53 mR-
NA 3Rk 4550 B 3A ) 7w, 1E 7 Ik B 41 i BH I
3K P53 mRNA, AL BEA] SMMC-7721 41 ffg K WL
P53 mRNA #2355 4 TP( 10 ng/ml ) A4b B 5 AT I
P53 mRNA 5535, J-HE TP W 34 P53 mRNA £
ik sR . P UL TP GEE5 S SMMC-7721 4H Ml P53



RBE,AE.

AR T P53 HE D LALLM TR SMMC-7721 410 Foy 33 5 $273 -

mRNA )35 . Western blotting Il i SMMC-7721 4
Hirh P53 R AR IR AKCE, 455 B 3B ) R, TP R
AbFRZE SMMC-7721 AL AR I P53 8RR IK M4
TP( 20 ng/ml )Ab L J5 7] UL P53 2 11335, #2 /8 TP
REMS1A S SMMC-7721 4HfEH P53 5 I RIA.

53 profein

LY | 1 4 % | ]
—_— il ]
s {1-2clin

PET miENA

3 TP {2 SMMC-7721 4 s P53 mRNA F1&E B HIRIE

Fig. 3 TP promoted P53 mRNA and protein
expressions in SMMC-7721cells
1: Cirl; 2: 10 ng/ml TP; 3: 20 ng/ml TP;
4: 40 ng/ml TP; 5: Lymphocyte

3 i i

THE R TP B A JE AR BT AR Y, A 3R
LGk A g RETh 2, 20 th2d 70 4R TR
OTEETR 43 B B A TEE N RS wiptolide, TP ) VB /AT
PN ERER( triptonide ) F1E5 23 B PN TiF 5 tripdiolide )3
ANEHE WAL A Y o, TP Y A T A
S VTAENIYBESE SRS, TP BA T B A
FH 6T 94 0 248 L33 4 AR Jurkat A2 B 458 141 000
FRANMIRR HL-60 $947 B3 W 03/ . #Foet '
7, TP B B il Jirb 92 240 1 7y 2B 4 Ah , F2 2238 a1
AR T A AR BT AR ] . H AT BE R AL R
TP 5208 7238 i rh B LIRS 5 0 T 1 Dhhe, FF
S TP Al il 2L P53 JE R ) 283k, e T
S JE B AN 51 % 20 R T R OCEEVE A . Chang
ST S SRR, TP AT L R P e 20 P B ps3 B
FIk, NI T P53 R UFIEIR P21 W 3RaA, R AT
LK Z 2 ARSI P21 iR P21 /31 Gy/M
UIBEL , 5 | AT 4 R T, DT 448 5 e 9 440 X 22
F R EUEE . B TP anfal L P53 Fak HLHI
ANEHE il P53 DNA 25 H 34L& ¥ i b g 1
FH R (AT 09 [R]85

JIe g P A0 9 5 PR TR Ay o R A D R 2 —,
P L)z WAETE T 2 FOBPE I o, R 3 IX
1o H AR S S s R PR e SR R T 5 AR TR . AR
5B, TP T WL A6 SMMC-7721 20 A 1S58
AR BRI AR . SR AL 51k PCR
K P53 H PR H FL b K -, KB SMMC-7721 41

P53 BRI RS . 284 20 ng/mil 19 TP Kb
PRI, A] B R A SMMC-7721 4N P53 Jik Rl Aty HH
AR (2 P53 R B L W Ak, 0 4% P53 LA
i AL, IR PR 2 PS3 mRNA FIZE R ik,
PR TP vl 8 o A2 HE P53 FE Y 2 B LAk, 4]
SMMC-7721 LR34 58 , A A5HTME R

R ISR A & A R AL R s =X E TR
HHE 0 DNA W L5 F2 1 DNMTs( 45 DNMTI |
DNMT3a Al DNMT3b 45 ) E 9} i1 52 76 1985 40 i 4 77
TEF IR FEH S Hidh DNMTI 7EIE #4000 S 1152
il A ELA SR A R D BE , 2 HCR B HUfE
) C w5 IEAR, T CpG B A p 4k, DNMTI &
RKiBE COpG B EAEFMWHEERNRZ —, A
SE R, SMMC-7721 #fi Jifl /%5 % i5 DNMT/ . DNMT3a
K DNMT3b mRNA, A [6] e B TP b B 5 , SMMC-
7721 4ifisH DNMTI .DNMT3a mRNA F)3 1k ¥ B i
WA, ELE MR BE 1 TP( 40 ng/ml )WL AT #14] DNMT3b
mRNA I3k, $ER 30 DNMTs 2k Al fig & TP 1
FHPIBL 2 — o PRI, 75 2 T 1 e 28 300 ol A e i oeg
VB nTVE A 8 J5 IS A A BT HE S B Bl T i
JEE R TFE ), (AR — 20 A oR .
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— AN DNA B RA EIEIRA Z{E—IFI16

U ANAR N A9 DNA 2 R AR G i 1o 285 1 1 2219 s, AF B AT OC F3X R DNA AT IR BI88 A BR o 18 SUHE & #7m
T—A A5 B-THERCIFN-B )= E M N DNA RS2 /A——PYHIN 25 A Z W51 IF116., — N 5500 976 35 00 158 1 28 S
T EAUE T 18T PR A5 T A, X 3222 b M AR S2 1 38 5 A 0 H 95 B2 A% 18 9% 3 RNA F1 DNA U535
S T R PRI S  R 0 . TR EE RNA IR IR S N 2 L 26 B o S O WF SR SR AR 5 TGS DNA 93 2 A9R092 0 15
FER T RN DNA RG24 A 2 B b X 2Rz iR ] 4 5 TFN-o JFN-B KR ANM R F 977, B4R, B A7 MEFs &5 Bg
Y AR A AN, non-AT-rich dsDNA 3% #9 IFN-B R 25 A8 A1 45 STING \ TBK1 1 IRF3, {H X} H:_F W7 A DNA (851 52 {4
ARFNZH . ERTE A0 WIS DNA (U324 : DAL F RNA BEA 85 11, IFf 0t Ak 2 /0 7R e — R ] 5 5 IFN- 77/
) DNA 503744

T DNA N M T —BniE S IEN-B 7= A 9% 8 DNA FE7( VACV 70mer ) , M ST A 25 Finali
fLH DNA 456 8 H——IF116, 1F116 j& PYHIN & A KM R, &4 —1 pyrin S5 A5 DNA 455 1) HIN S5 #4358,
IFI16 4% 5 IFN-B (1998 DNA i 937455, JF4E DNA JIUS 548 STING & 1. T4 RNA FRAIT IFIL6 K /N ERUIR R
I P204 (3K, AT DNA F 1 AL AT 290 2E( HSV-1 )i A% S A IRF3 AT NF-kB BB RI7 S ANBIE VR T, X RNA
I RNA 5 7 191755 R0 WA 5200

IFI16 ( P204 )J& H AT #E & TEN-B i FA92E—~ PYHIN 2 [, H HIN £5#3fi1 VACV 70mer HSV 60mer 45 DNA 254,
BT AT EAE R dsDNA RRAE K Q0TS TFI16 S24E STING A Rit—£0F5¢ . I DNA KEEXT IF116 A9 55 R AL AR H
% DNA JFHIAR ST REE, AIM2 J& 5 — 135 DNA FI DNA %2 PYHIN 8 (3 051 B H pyrin Z5 W FI R EE 4
PRARVEH , il 3 ] 5 1 ASC 3005 caspase-1. K PYHIN £5 [ IFI16 F1 AIM2 2H if— 4~ 4R DNA 5 SZ IR A9 R, iRz
“AIM2 #£524K”( ALRs ). IFI16 X Jfi AR 4014 DNA A SUIEM . 76 B B G5 i R A3 E( SLE ), 23 I 34t
IFI16 PUARF IF116 FakMmaBIG . Ik, IF116 VE NI DNA 50204, 2EU6 B K AR Gt b 245 AN R A B A 1 B
PEPRIR R ¥ EEAEH .

[ E75 %1%, MR M & 5. Unterholzner L, Keating SE, Baranl M, et al. Nat Immunol, 2010, 11( 11 ): 997-1004. ]



