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[ E] HH . WEREAEHEILILR (pituitary tumor transforming gene, PTTG)/N T RNA (small interference RNA ,siRNA )T
Yot 75 MBS AN HEC-1A MAE R RB07 UBPER 520, 773k A8 PTTG T4 (pSilencer3.0-HI-PTTG-siRNA) , FI| i
AR 5 4 25 HEC-1A I, Western blot K5l PTTG & AR IAKT, Tk THACREMRATI, 73 H 26y X LRVEH T4
PTTGsiRNA ) HEC-1A 200, [RIFHEA AL AL BRAYXT IR | HA% 4% PTTGsiRNA RYALZE | R X A 3RO 4 MTT Fariill
AAEAERARDL, TN AT I AN AR T, 45 53R - AT T #0 ) 3l PTTG JEB Y siRNA TPk, MTT LIS SR R, 5%t
TEAHMLL, BOTH PTTGSIRNA #5444 PTTGsiRNA B4 0T 4 40 i3 sE4m i 243310 (31.39 + 5.62)% ., (38.37 + 5.48)% .
(54.65 £ 6.27)%,, Tz AHRASRS I 7~ 20 ML PR T3 2E X FRAL | 757 4H  PTTGsiRNA Y40 PTTGsiRNA #5707 20 A 4331
$9(6.53 + 0.80)% . (32.72 + 4.56)% . (38.96 + 4.37)% . (64.76 + 6.53)%. PTTGsiRNA %YL 2l BT 4 5 0 BRZH He s, 4 i T
AN TP R 22 R E G F B (P < 0.01), 1 PTTGsiRNA % Y K A 7507 4109 U8 7 38 I 41y 338 78 10 1 3R 4%
PTTGsiRNA # sl iy W W &, A LB R A G2 L (P <0.01), 5 Mg T i PTTG ZEE Y
SIRNA FHEAA , PTTG siRNA AT 5 BN HEC-1A AYSETE |5 S HE T, 3o HoX oy gt
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Effects of silencing PTTG expression by small interference RNA on proliferation and ra-
diotherapeutic sensitivity of endometrial carcinoma
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[Abstract] Objective;To investigate the effects of silence PTTG expression by small interference RNA (siRNA) on proliferation
and radiotherapeutic sensitivity of endometrial carcinoma cells (HEC-1A). Methods: Vectors pSilencer3.0-HI-PTTG-SiRNA were
constructed to transcribe functional siRNA specially targeting PTTG. The interfering plasmids were used to transfect HEC-1A cells
with lipofectmine 2000 transfection reagent. PTTG protein expression levels were analyzed by Western blot method. The HEC-1A
cells were treated with PTTG siRNA ,radiotherapy and PTTG siRNA combined with radiotherapy,and cells without transfection were
as control. MTT assay was used to detected cell proliferation,and the apoptosis of HEC-1A cells was evaluated by flow cytometry.
Results: Recombinant siRNA expression vector targeting PTTG was constructed. The result of MTT showed that the growth of HEC-1A
cells was influenced after PTTGsiRNA transfection, radiotherapy and PTTGsiRNA transfection combined with radiotherapy. Inhibitory
rate of radiotherapy group,PTTGsiRNA group and PTTGsiRNA combined with radiotherapy group were (31.39 + 5.62)%, (38.37 +
4.48)% , (54.65 = 6.27)% ,respectively. The apoptosis rate at 48 h of control group,radiotherapy group,PTTGsiRNA group,
PTTGsiRNA combined with radiotherapy group were (6.53 + 0.80)% , (32.72 + 4.56)% , (38.96 + 4.37)% , (64.76 + 6.53)% ,
respectively,by the flow cytometry analysis. There were significant differences between control group and PTTGsiRNA group or
radiotherapy group,and there were significant differences between PTTGsiRNA combined with radiotherapeutic group and
PTTGsiRNA group or radiotherapy group. Conclusion;The siRNA expression vector targeting PTTG was successfully constructed.
PTTG RNA interference may inhibit the cell proliferation and induce apoptosis in endometrial carcinoma cells,which can upregulate

radiotherapeutic sensitivity of HEC-1A cells.
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(pituitary tumor transforming gene, PTTG) FE1FZ i
AR, MR AR . ©A BORHIESS, PTTG
TET B NI U A 2Rk 0 AR BTG LI 1k
TR IR A PTTG /M4 RNA (small interfer-
ence RNA ,siRNA)FREZAK , iz F L 2RI A 0
LAVER T8 NS HEC-1A 40, #iT PTTG
RNA T4k (RNA interference , RNA1) X 75 N I Ji
20 i A= I B LA RO O 7 AU R 5

1 #MR5FZ%

1.1 #H

T NS HEC-1A 4tk (_Eygdni st 4er
5T, THLBRL pSilencer3.0-HI (27 &b 38 4= 9
TR ARARAF ), TRIzol IR BamH [ Hindl |
Sal 1 W VI TagDNA %4 B T4 DNA % 35 B |
lipofectamine 2000 ¥ 447 . AT A PTTG B gfE
Piik (€ H Santa Cruz 23 7)), MTT . DMSO , Annexin
V-PI(AbEt i A TR RD) Bt /N i e
JSTNSRE A0 AL DMEM 400 5% 35 5L B
fif (DU A TR F])
12 7%
1.2.1 PTTGsiRNA #ji%it

i 4l GenBank PTTG it [H ) ¢DNA J¥ %
(NM_004129), =% &iRNA B3 JEN, FIH H A
TaKaRa 72y ®] 78 £k B 11 B 14, IF R 8 2% 1K
pSilencer3.0-HI UiHA 5, it 3 2 THLF50 FH M
X R R e 5 A AR AR DG SE IR TR R 751
A IR SE T A ) T AR N Rl A, ARSI ) 45
KIGHFF I DHSa Bz SRR T-70CHH, 7
NI Ry ke g5 4, v E]) 25 36 ¥ 51 O TTCAA-
GAGA, 31381 F ; DPTTG siRNA-1 1F 4% .5'-
GATCCACAAAGAACTAGACAGAAATTCAAGAGA-
TTTCTGTCTAGTTCTTTGTTTTTTTGGAAA-3', J2 X
5% .5 -AAGCTTTTCCAAAAAAACAAAGAACTAGAC-

siRNA ;endometrial carcinoma;pituitary tumor transforming gene ;radiotherapeutic sensitivity
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AGAAATCTCTTGAATTTCTGTCTAGTTCTTTGTG3'
@ PTTGsiRNA-2 1F L% .5 -GATCCGCAAAGATC-
TGGAGGAGCATTCAAGAGATGCTCCTCCAGATCT-
TTGCTTTTTTGGAAA-3" , X L5 :5'-AGCTTTTCCA-
AAAAAGCAAAGATCTGGAGGAGCATCTCTTGAAT-
GCTCCTCCAGATCTTTGCG-3', @PTTGsiRNA-3 iF
Y5 .5'-GATCCGATAATGAGTGGAGAAA-GATTCA-
AGAGAT-CTTTCTCCACTCATTATCTTTTTTGGAAA-
3", X5k .5 -AGCTTTTCCAAAAAAGATAATGAG-
TGGAGAAAGATCTCTTGAATCTTTCTCCACTCATT-
ATCG-3", @A M:X R NC 1E X4 .5 -GATCCGA-
CTTCATAAGGCGCATGCTTCAAGAGAGCATGCAT-
GCGCCTTATGCTTTTTTGGAAA-3' | & X %% .5 -
AGCTTTTCCAAAAAAGCATAAGGCGCATGCATGC-
TCTCTTGAAGCATGCGCCTTATGAAGTCG-3'
1.2.2  siRNA Fk &R ey

W bR R K 2 2 F B AT 10 wl 5
R KGR A, 94°C/AKIE AR 4 min, SRI5 1815
2R LASPE A UG, IR K DNA SER TR
R 4% 19 X e Bl 100 mol/L, fH§ BamH 1 FiI
Hind T AUEEF) 25 204K pSilencer3.0-HI, $#iR K F Bk
5 G B EE IR T 301 1 Lu il A 7 42
N A R , PRIk PR v, DU P 4 A5 B A
20 5 R4y S fiy 44 M . PTTGsiRNA-1 . PTTGsiRNA-2
PTTGsiRNA-3 FHEXTHE NC,
1.2.3  #EZ e e

¥ HEC-1A 453548 TR 25 3% i1y 6 FLAR
W, EEFVEE R 5 x 10° 4 /4L, 24 h J58eii, IR %
& Lipofectamine 2000 %% 4 & 76 & (1, 9¢ Y25 1 (en-
hancement green fluorescent protein, EGFP) [ pSi-
lencer3.0-H1 A& SN ki, #%9% 6 h J5 e & A
10% 164~ 75 DMEM }i7R4E F2 Y45 48 h A4
i 2 b U ) o B Bk o
124 JFrstyst

R A2 O - 25 R BR A (R Y41 HEC-1A 41
841 ) PTTGsiRNA-1 2 PTTGsiRNA-2 4 PTTGsiR-
NA-3 ZH NC(FAE siRNA F£31) 2H . fdi Fillipofectamine
2000 FEMFE YT A TR 5L . FEYSET 1 d, K
HEC-1A A 1 x 10° A/FL4%FP T 41 i 55 37 M
W R AR IR R 709%~90% il B EA 7L
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FALIN 2 g Bki+100 pl 0.01 mol/L BFRELZE whi
W (PBS)+8 wg lipofectamine 2000 JE2), = iRE
10~15 min, W 4000 15 W, % &AL 100 wl
lipofectamine 2000 5 BRI G4, L J 900 pl 5¢
IR kB TR

1.2.5 Western blot #] PTTG & & %A K-

W AE 2 X HRZH K45 dH R Y 24 48 72 h S5 Y
HEC-1A 40, FH vk PBS Bk 3 U, JA 40 i 24 i
WA 11, AR e ) i 2 R, X
FEi ] SDS-PAGE 738, REHE B 2 PVDF
FEE 1 PR 5% 0k 2 iR BT 1 h InA—4t 4°C
Wi A, T TBST ¥Ei 3 UK, BK 5 min, A
31,37 CFE 1 h, JH TBST ¥k 3 ¥, 5K 5 min,
FEALZE R A A S5 5 R A B+
JREEAE, DLEBSE S5NSA B-actin BY LA
FKHEAMIEEKT, LRER 3K,

1.2.6 MTT %4 PTTGsiRNA % HEC-1A %8 3%
iR e AR A

FR 5 H 1 TSR B 1 Ok G HEC-1A
0, HEC-1A 4HAE LA 10% /N 1135 ) DMEM 41
My (R R R4 100 U/ml) 5%CO,
MIEE SRR 37°CHE SR, A % EXHEUE K, LA
1 x 10° ~/FL%# 96 LA, Lipofectamine 2000 1E A#%
YA TR G . A 4 4, 25 FIRHRAL
(ARTARTARER) s B2 - 4R AR S T I s 251
6MV X BRIt #1150 26y, FIHEF N 100 Mu/min,
HESFHF R 10 em x 10 em, ZEH0 BRET PTTGsiRNA
BEYLA A 0.2 mg PTTGsiRNA ;PTTGsiRNA 44t +
HOIT4 . A 0.2 mg PTTGsiRNA J545F 2Gy X 4
2., " 6 MEAL,

37°CIE TN, ALFE 48 h A 20 B IO R
I 7€ i BEALEE 100 ml Bi FRHEANA 10 ml 5 mg/ml
MTT %W, 37°C Hi oA NARELIEE 4 h J5, 4k

P T HE2H

F%, W LN R R L 3E W, AL 150 ml DMSO, i
% 10 min, 7£ 570 nm I EWOCEEEIFIEATITE, 20

A KA (% )= (R B W B (1 — 52 564 W
FEAE) /%F BREH IS FE(E x 100%

1.2.7 AKX fafaslbn HEC-1A 48 e ==

Y oreH e 5557 1] I SRAH Annexin V 5 PI XU
YR AR T, R AR . PBS YEAANIE 2 K
(1 600 r/min, &> 5 min) , WL 1 x 10* 4L, il
AN, B4 3 45, BH4E 1 ml; Il A 500 pl 9
Binding Buffer 274l ; AIA 5 pl Annexin V iE%]
Ja, A5 wl PLIRAT ;3R B GRY 5~15 min; i
ARSI
13 %itrsH

Bl I8 + brifEZ (v 25) Ram, KA
SPSS10.0 G it R 8 s 247 70 A, % 1 R 2 AcHie
Pl Ak FH A o« AGE6:, PR AL AL B8 st O 22504
Wi LLERFH SNK-g #8755, P < 0.05 FR A Seit2

2 % R

2.1 FamEm s

Xof ey A 1 B 2L TSR A T I
wit—2,
22 EEFFEMNE

PN WIMFNEE, RIAERE Y 4 h 5 RIw] L%
Bk EGFP, ik EGFP (4N 7E 48 h
W 2 7F 48 h Ik 3 e, HLAL YL 4 oy
PRRMLE TG (K1), 455 W BT iR 4
HEC-1A #I56FINEH RN 6.2% % YL 2128
HRIREH I HEN 76.8% , Bk 5 YRR 2K 70.6% ,
s T DA I SR TR 2
2.3  Western blot #| PTTG & & & ik /K-F

PTTGsiRNA-1 PTTGsiRNA-2 PTTGsiRNA-3 \NC

, PR

SEERA

(SRS RTAT G Rl B AT

Figure 1

The transfection result detected by fluorescent microscopy
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AL GG , Western blot K:ill] PTTG 25 FH 3R ik 7K
5 B R DL PTTGsiRNA-2 4% 4% 48 h X} HEC-1A
il PTTG 5 H IR IR oy W (R 1, K]
2), PR, B3 T ORI i 1 BORE PTTGsiRNA-
2, AT RS

% 1 Western blot #&illl PTTG EH XAk

Table 1 The expressions of PTTG protein detected by

Western blot (x£s)
20 531 24 h 48 h 72 h
X HAZH 0.97 + 0.04 0.98 + 0.05* 0.97 + 0.03*

PTTGsiRNA-1 20 0.92 + 0.05 0.69 + 0.04** 0.83 + 0.04*
PTTGsiRNA-2 26  0.85 + 0.05 0.28 + 0.04* 0.41 = 0.03"
PTTGsiRNA-3 240 0.87 + 0.06 0.45 + 0.04** 0.54 + 0.05**

NC £ 0.96 + 0.06 0.98 +0.03 0.93 + 0.04
S5XMRLA AL, *P < 0.01;5 PTTGsiRNA-2 41 b4, P < 0.01,

1 2 3 4 5

PITG "“—— e S — 0/ |
PTTG o S o —_—_— 3 |

PTTG e i S — 70 |

Praclin ——— —— = a——
1:XF T840 ;2. PTTGsiRNA-1 2 ;3. PTTGsiRNA-2 4 ;4. PTTGsiR-
NA-3 2;5.NC 41,
Kl 2 Western blot ¥:illl PTTG & [ A7k
Figure 2 PTTG protein expression detected by Western blot

2.4  MTT A 4m AL 78 & M 45 R

MTT A 20 A5 1 P25 R s . SR
BT PTTGsiRNA % 28 240 it A < 35 32 Y 408 ik
9 2R BAGH#E X(P < 001), 1 PTTGsiRNA
LB A 0T 415 Bl PTTGsiRNA 55 YL 20 5407
20 LA, A A R A A A P A A B 20 R 22
GiiteF X (P < 0.01,%2), 458425 PTTGsiRNA
AL B HEC-1A ZRMEAY3E5E, H T34 in 20 il
XYY R SR
2.5 AKX e e he R T &R

TSR SRS I A A PR 1, 5% BR A He e, ik
ZH PTTGsiRNA SE Y2 AR T35 0, 2H (8] 2= 51
B GiT2EE X (P < 0.01), 1 PTTGsiRNA #% YL B4
TS PTTGsiRNA F4 YL 2H sl 7 48 L, 41| 2
MR T VR RS S B ., A R 22 A Geit e X
(P<0.01, E3), 458~ PTTGsiRNA 7] LI5S
HEC-1A 4RGP, TS hnZm s e rddss:

F2 MTT AR 4EX HEC-1A 4138 5H A 511 F
Table 2 The result of inhibitory effect in HEC-1A cells

after different treatments by MTT assay
(x£5s)

215 WOGEEH (%)
paiiEE| 0.86 + 0.06" 0
gl 0.59 £ 0.04** 3139 +5.62
PTTGsiRNA 440 0.53 + 0.05"* 38.37 +5.48
PTTGsiRNA F5JL4+T00 7 0.39 £ 0.04*  54.65 + 6.27

S5Xf R ES, P < 0.01; 5 PTTGsiRNA %Yy + BUTF4 oL,
P < 0.01,

3 4t 8

ASZH KA RNAL BT, 4% PTTG 3
BT T siRNA P41, 36 e IR e A 2844 b | B
kg 7 A R, SEERZE R R L PTTGsiRNA-2
TR, LA SE PTTGsiRNA-2 % 4L
HEC-1A 2, XREE X 40 B Af 1 145 iy r ek
PERIFZI ,, PTTGsiRNA %44} PTTGsiRNA ¥4 YL Ik
AHOTVEFANI)S ,MTT S2G45 360, g K
FE I RE F1 52 20 A, PTTGsiRNA 5% LBk & il
I 0 20 L B A T S W A A 45
L], PTTGsiRNA LA 07 4L i i M i 1%
B HAMZH B B 5 4278 PTTGsiRNA B5 YLl &0
PO HEC-1A 4038 78 75 S i i 0 7= 4 4 o
MM PTTGsiRNA % Y [z s iy B & 3 58 PTTG
RNA TR T HEC-1A 40007 AU .

T NIRRT B ) — 20 b e
PERIE , e A Al = OS2 — | et e
B MR 1Y) 7% , o8 L AR R E A R ) 20%~
30%., ITAERTE P AR A FHE N 2 T
FHia#, Hul, FE NBREN R 2RI R TR
T AT . FIHULTAR R 3 = TR
GER SR AEEE R R B BT MR R
TR BT AT SELRERIT 02 A= A
HRIRIT T

PTTG BN TYAIR 5433, &4 5 ANIMNEFAI
ANWNE T PRI PTTG 76 230 Wle IR T4
LA o B DG PR R 414, TR AR | e R
P FLAYE s 4 2 A0 g rh s ik s Ho S
TR EL O ) AU B RN TS B DA OC e —
B ARG AL L DR, X 0 B P 2 A 1 R g ) T
MEA EEAEA  ARIMERAIEM | i B %58 PTTG ]
TR sE, RIS ALk, R R E0R
PTTG RedP il h bk Y (L BRI 43 B, 55 35 PTTG
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Annexin-V Annexin-V
Xof HE 2 eig!
z 4
(38.96 + 4.32)% (64.76 + 6.53)%
5 ]
= = =S4
gl
‘ce I T I’I;IIII T T IIIIII T T II|Il| T 1 IIIIII
10° 10' 10 10° 10 10° 10' 10 10° 10
Annexin-V Annexin-V
PTTGsiRNA 21 PTTGsiRNA BRG k720
i B BRI TR,

3 PRI HEC-1A 41 )H T
Figure 3 Cell apotosis of HEC-1A detected by flow cytometry

1% 2 2 SO 2H fH H RL SRa f v 5 80 A A 22432400
ST A 2 A PR B S 5 RN 43 WA T
P IMETE B VR R MG 56 Y PTTG 34 ] iy — b
B PS3 B AR DNA BN, AT il
P53 YR SR VER P53 S AM T RIRE S, T
U8l PTTG Y335 W] I 4 il e 4 e g 3 5 0

RNAi J& T8 5% 5 KR4 D5 =8, il vE 9
AR TR SCSERTIR . RNAG JIHI 3L R ) e 38 ANE
RS, T HAE IR A R, AT LU T3
YT AR ZEAH O RE AR T, B ] DR I TE Y
BITTB . BTV BFR AR IR siRNA Hil&H
5 FIrs O G i ; QIS 5 K Rk
dsRNAs 2 RNase Il 28 [& i 15 @D siRNA FEiLHEZR
12 OF FHBURL B BB GA siRNA AR SEHR
BUAEEE 5 MOk, XOE BTN T Z B —F ik,
il i e G A RNA SR G g I )1 U6 B¢ HI,
R HTR U — /N B AR Bk 5 ) Y SR 2844 B 1 S 4
JEAR P 55 5% 0k R RNA (short hairpin RNA
shRNA ), shRNA 7540 il N 9% Dicer 5 YJ AL siRNA
RHENE o T A R Ge i e J n) Ao 3Rk, il
FHTA TR 8 LR

HOTP AR B B E BT R, HTIR
TR ACHER , (FIGRACRA AR FIAE . Kim 00431,
SR RINAG AR AT DL 0 00 950 40 L 184 3
—SERF5 A BIE T RNAT AR T VAR R ik
S, 4 BP0 T U i S R s

ARTIHIE T SIRNA HEAR B ST T 87 4
fif PTTG 31 PTTGSIRNA I A0 vk RS T
F BRI I TR RIS R T A
0 X T B . RNAG FEARTE ARSI T
AL DA 367 5 T LA 7 PR, PTG 3£
TG T LA B A PR AT
(&% 30Hk]
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