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Influence of triptolide on P53/P73 gene methylation and inhibition effect against proliferation of breast

carcinoma MCF-7 cells
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[Abstract] Objective To study the effect of triptolide (TP) on the proliferation of breast carcinoma cell line MCF-7 and
its association with P53/P73 gene expression and methylation. Methods MCF-7 cells were treated with different concentrations
of TP (10 ng/ml, 20 ng/ml, and 40 ng/ml), and the proliferation of MCF-7 cells was measured by MTT method. The
expressions of methyltransferase DNMT1, DNMT3a and DNMT3b mRNA were measured by RT-PCR in MCF-7 cells,
P53/P73 gene methylation was analyzed by methylation specific PCR, and the protein expression of p53/P73 in MCF-7 cells was
examined by Western blotting assay. Results TP inhibited the proliferation of MCF-7 cells in a dose-dependent manner (P <C
0.05, P<<0. 01), with the inhibitory rate being (70. 1=+ 3. 52)% at 40 ng/ml TP, and the IC;, of TP was 20 ng/ml. TP
significantly inhibited DNMT1. DNMT3a, and DNMT3b mRNA expression in MCF-7 cells (P<C0. 05, P<C0.01), and it also
significantly inhibited methylation of P53 promoter region. TP increased P53 gene expression at 20 ng/ml and the increase was
significant at 40 ng/ml (P<Z0. 01). TP reversed the hypermethylation of P73 gene in MCF-7 cells; it also significantly increased
P73 mRNA expression at 10 ng/ml (P<C0. 05), and the increase was in a dose-dependent manner. Western blotting analysis
showed that TP (20 ng/ml) increased the protein expression of P53 and P73 in MCF-7 cells. Conclusion TP can promote the
expression of P53 and P73 genes through inhibiting methyltransferase-dependent gene methylation, and further inhibit the

proliferation of MCF-7 cells.
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RPMI 1640 . DMEM #5 5& W ¥ 0 5 [F Gibeo 24 A 7
i s TRIzol RNA #2 B \ DNA i #2355 & . DNA
PR 2 P il PCR A7 & ¥ 8 3£ H Invitrogen 2
A=, O R R & 8 £ E Promega 2 B FE
Bisulfite W) & N £ E Qiagen A A= dh . DNA H Z&
1k 7 & (EZ DNA Methylation Kit) i3 E ZYMO
Research A FI =5, 516 M A B4 TAY T.57%
BN 55 A R A 5818

N FLR 8 40 M Bk MCF-7 i A 92 56 % R A7,
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b5 W — K WAL AR 75 L O B0 R 0 40 i F
GET#
1.2 MTT s #&m MCF-7 % e 69 3% 78 B K4
KA MCF-7 418, #% 2 X 10°/ml % 4% T 96
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CO, SRR EE 5 TR F5 .48 h 5. &AL A 10 pl
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F 4 hBFLIA 100 pl DMSO, BFR{X (Bio-Tek, 3¢
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1.3 RT-PCR #m ¥ & 44 8 mRNA #9 &% M
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B RNA, 285040 0600 BEH I 2 B RNA W 5 4l
JE. T —70°CIRAF& M. T T3 cDNA #47
PCRY MG, PCREIWIFS]. HHEFELFEM 1[ DNA -
methyltransferase 1, DNMT1] F i & 5'- AGG
CGG CTC AAA GAT TTG GAA-3', FifF N 5'-
GCA GAA ATT CGT GCA AGA GAT TC-3';DN-
MT3a iR 5-CCG ATG CTG GGG ACA AGA
AT-3", Fiif i 5-CCC GTC ATC CAC CAA GAC
AC-3";DNMT3b L¥iF A 5'-AGG GAA GAC TCG
ATC CTC GTC-3', Flifh 5-GTG TGT AGC
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JE A a8 B 3 A i Ct {8 (threshold cycles) LI K 4% fi#
HEFSN
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DNA 3 Wi R & M 151 . CpG v ok B JE Ak 1% it g
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1k, HI DNA WAk 7] & 18 i 5 2tk 2 4 By 2
F 2 DNA. & ifi J5 fff 1 Promega Wizard Cleanup
DNA gl [n1 i 2 48 2 A& 1 5 i 2 K 41 DNA,
1.5 $£X ¥ A4 F% PCR &R P53.P73 A H W
Ak F HP AR 5 M PCR (methylation spe-
cific PCR, MSP) il P53, P73 3 A H 3 4k /K -1
AATIREIE 3 XTI CpG Ky 54  F 31k 519
(M) DA R AR B AL G191 (U P A 0L 1,
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Tab 1 CpG amplification primer, methylation primer and unmethylation primer

Primer Name

Primer Sequence (5'—3")

Annealing temperature Product size

0/°C (bp)

P73-C Forward: GAA GGT CGA AGT AGG TGC TGT CTG G 52°C 323
Reverse: ACA CTG AGT CCA TCT ACG ACG G

P73-M Forward: GGA CGT AGC GAA ATC GGG GTT C 60°C 151
Reverse: ACC CCG AAC ATC GAC GTC CG

P73-U Forward: AGG GGA TGT AGT GAA ATT GGG GTT T 60°C 159
Reverse: ATC ACA ACC CCA AAC ATC AAC ATC CA

P53-C Forward: TTT GAA AGC ACT GTG TTC CT 55C 420
Reverse: GTT CAG ACT ACA ACT CCC AG

P53-M Forward: CCA CCC TTC ATA TTT GAC AC 60°C 162

Reverse: GCA AAG GAA ATG GAG TTG G
P53-U Forward: GGG GTT ATT TTT TAT ATT TGA TAT 60°C 166
Reverse: GTA AAG GAA ATG GAG TTG G

C: CpG amplification; M: Methylation; U Unmethylation

R AEBAE . SMI PCR G ¥R S50 99°C 10
min, 1 MEF;99°CAME 30 s, ¥ £ 1 i3 IR
iE Kk 30 s, 72°CZEMH 1 min, EFF 35 ¥ ;72°C 5 min,
5 % PCR O H 566 AR FY 3640 o i 51 4 40 0 3
B RS HCN 99°C 10 min, 1 G R ;99°C 4% 30
s LR TR IrE R R K 30 s, 72°CHEH 45 s, 1F
35 KL 72°CHEH 10 min, [AAF, DL IE & A A8 JE i
I U 44 A g I e 2 3t ) Ay B Mk B, KA &5 X
MR, B 5. B PCR 77 9 347 B Hs Bl € Ji VK L 7
Tanon 4200 &K BG5BT AL C F it R B4 W RHCA
RN FDD g T JEAH
1.6 & & Fep ik m MCF-7 @40 f P P53.P73 &
g ey &k TPAEH MCF-7 4005 48 h, 4% 1X10°4
HNAE/100 1ol AT 1 gl B 500 A4 B 051 2 40
PR AL I 5 B E L 1T 102 SDS-PAGE 77 i
EELEERE, %A 1 1 000 B BEH) anti-P53 5
P73 iR (RED AFDHEE 2 h 5. TBST ¥ 2
UL T = 1 000 H B 1Y BRAR T S L W b e 19 —
PL(RED AFDIEE 1 h. &5 B IFE,

1.7 st xa®E HEHERBEU s £, N
SPSS 11. 0 ¥AF AT B 3R T 22 40 4 3 7K ()
4 0.05,

2 # R

2.1 TP s MCF-7 e ¥g ey #14E A MCF-7
Y5 AR E ) B A9 TP(10,20,40 ng/mD 3t [a] K5 5
A8 hJi, FH MITT 3246 100 400 B % 34 3, &5 21 s N
[FH BE TP XF MCF-7 4 ffd 3% 5 A W S i 40 i 4F H
TR R A3 9 A (28. 945, 12) %, (49. 7+ 4. 63) %,
(70.1+3.52)% (P<<0.05, P<<0.01), TP A&bBi4H
F1%) 20 435 410 <] 5 I e 9 g e R R A KRG

P H2E B R (1C) 298 20 ng/ml,

2.2 TP % MCF-7 % & DNMT1, DNMT3a %
DNMT3b mRNA &k #)%wwm TP Ab# MCF-7 4
il 48 hJ& , % MCF-7 4 it DNMT1,DNMT3a &
DNMT3b mRNA By £ ik, 458 (& 1) &k 8, MCF-7
YA ) DNMT1,DNMT3a & DNMT3b mRNA #
TR TE B U A G s AN [V BE TP (10,20, 40
ng/mD 4 B4 MCF-7 40 i ) DNMT1, DNMT3a
S DNMT3b mRNA &L N, Hrh DNMT3b T
P f 2, HLSE R B RO (P<<0. 05, P<C0. 01),

7 -
O MCF-7 L

< 6} BiongmlTP
z 20 ng-ml” TP
£ 5| M4ongml'TP
= M Lymphocyte *
E * 7
2
E 3 . «
2 «
o
e 27 x
B £ o s *i
g 1 . ok sk

0 . T

DNMT1 DNMT3a DNMT3b

B 1 TP 4 MCF-7 #8/28/5 DNMT mRNA B 5RiE
Fig 1 DNMT 1/3a/3b mRNA expression in MCF-7 cells
after treatment with triptolide (TP)

*P<C0.05, ** P<C0.01 vs control (MCF-7); n=6, T=+s

2.3 TP s MCF-7 e j P53, P73 A B B2 F R ¥
KAy ER  FE TP R A4, P53-M, P53-U #
P73-M.P73-U ¥ &2 [, 11 P53-M 5 P73-M 7Eilf 2
AP R BT 3G, B MCF-7 ZLARJE 40 i &
P53 5 P73 g sh FIX & HET & H Efk, 20 ng/ml
i) TP B W3 T MCF-7 40 h P73-M K35, H
BEEME T P53-M R s, B TP &b 3 5 AT 40 i
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Fig 2 Effect of triptolide (TP) on methylation of P53 and P73 gene in MCF-7 cells
U: Unmethylation; M; Methylation

2.4 TP *f MCF-7 #m 2. P53.P73 mRNA &% & &
EHHeh FE— 08 TP A3 MCF-7 400 48 h
J5 P53 5 P73 mRNA &5, 48R, EH KD
YN i R %35 P53 mRNALKZ TP 4AHL) MCF-7 41

(P<<0.01, 3A); £%4 TP 4 #E ) MCF-7 41 ig th
k%35 P73 mRNA, £ TP(10 ng/mD) 4t 3 J5 P73
mRNA 13K IK W] 3958, I TP o 238 i 1 5
(3B, n] W, TP g% ¢ # MCF-7 41/l P73 mR-

R FE ik P53 mRNA, {H 2 & ¥ ¥ (40 ng/ml) TP NA i3k
RS MCF-7 Z0i8 P53 mRNA 8 ik 8 & R
10
- - MCE-7 TP(20 ng~m1") MCF-7 TP(20 ng-ml")
<28 <5 6 oy
Z= 6 Z = — P53 S (—r73
£ oy H
=4 4 - 8
g5 ﬁ £2, | |
® ° S ——(-actin| SRS S | —p-actin
0 TT'I r:-] I_‘Zl g I_:-_I |_<-:_| N &
& & \& < & < Q (g &Q &
%'\Q %‘Q % &“‘Q %’ °o' % 6‘
O Y § A \°° R B c D

3 TP 43I MCF-7 e f5

P53.P73 mRNA f1E QIR IE

Fig 3 Expressions of P53 and P73 mRNA and protein in MCF-7 cells after treatment with triptolide (TP)

A: P53 mRNA; B: P73 mRNA; C.: P53 protein; D: P73 protein.

B 5 B 43 B 0 E MCF-7 40 g P53, P73
ER R IR 45 R Z B, TP R AP 4] MCF-7 41
frp LT ARG P73 B, P53 B R LRK M &
TP(20 ng/mD AL )G P53, P73 & H £k Y158 (&
3C.3D), #/m TP AEfE#E P73.P53 H A Ky KL

3 i it

BTNHE(Tripterygium wiz fordii Hook. [.) &
BERE N /N (I NN T K7/ A S R S
$ feEh 25, 20 42 70 AFE AR B A P 4 B

P .82 BE PN BE R Ctriptonide) FTEE 2 B N lig — 1
(trlpdlohde) 3ANIEME W 2R e A, Hd TP 1)
YNGR . TR IBFSEIESE, TP BA ) g4t
Jifdgg VT 6 N T bk B 40 R 40 B A Turkat B2 ACHI
B B8 0 A0 AR HL-60 Y5 B i 3 il 4 2
WFIE 7, TP B B #9061 b e 40 e i A K5, %2

*P<<0.05, ** P<C0.01 vs control (MCF-7); n=6, r=*s
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UIhe FERE TP Al 52 e g ZE A P53 Y R ik . 76
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FHIBr Z R L EFHE M P21 B & P21 A+ %10 G, /M
SIBEL L 51 i TR 4 A R T, DA T S iR S R 4 X &2
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FhiE e W (40 ng/mD TP E A F £ 50 8
(P<<0.01); TP 4 ¥ MCF-7 4l J5 P73 R K B 30 7
X B H AR R A EE P53 B3, HAF 20 ng/ml A0 PR )5
P73 mRNA 3k 78 B B 3 5% (P<<0. 01) ; & (1 i
ENIB 5 TP (20 ng/mD) 4b ¥ MCF-7 408 J5 , P53,
P73 HE M RIEW WG, RPFRE LR TP 7]
W P53 FR AR P73 R RS 3 T X AL AR
P53.P73 B 3k, I H A 4% 41 Hl MCF-7 40 i i 3%
B .
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AN FEL {4 DNMTs. 12 i DNMT1, DNMT3a #1
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HAb, M CpG & KW B fk, DNMT1 & Kk &
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MCF-7 40 Jifd 77 #ik DNMT1,DNMT3a & DNMT3b
mRNA, A [f] # & (10, 20,40 ng/ml) TP &b ¥ )5,
MCF-7 4 g f DNMT1,.DNMT3a mRNA )£ ik
B S AR, $2 7R ] DNMT's sl figf2 TP AEF Y
U Z— . Bk, B 2 0 e i e A 2 5 AT A
LGRS K9 i I R IA 97 LA B B 36 IR &2 % 1 15 vk 24
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