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HSP70 siRNA 31'E 1% HeLa 2 il HSP70 XA N ZHR0185E 58 T /I =20k

shido' HEMA,HE B L HRFE,EHER (400016 T pe , T JeEERLA S ST B Pl IR PRI 4 T2k W2
B S A TR )

[#Z=] HE St ksbs2ie Wi HSPT0 #)/N> 113 RNA (small interfering RNA, siRNA) X} 5 8 HeLa 41 itk
HEHE KR TR 2, 5 HSPT0 ¢ HeLa ZUMENGEANA TR A ThGE . Jii  &F%F HSP70 %R %11 siRNA JP 41, 7a e 5 4%
AR pTZUG + 1 v %4k DHS o TRk , SREUSTRE , 64 T D) 4858 A0 500 o 7ElE {4 2000 Y45 N % 4% HeLa 21 i1, [F] A
e Y 23 B AAH BF P X B BRI AT 3500 9 25 0 R % 2% 48 h J5, 2 2 Bt RT-PCR, Western blot £6;il] HeLa 4
HSP70 mRNA J¢ 25 [ (2R A 00 ; MTT 3546 HeLa 4014 A5 A<M i) %6 ; AO/EB 44 6,75 M 4% HeLa 40 U 45248 1k ; i =0
UM AT HeLa 40ML P TR FANM R B 0. &5k Sx5 IR41AH HL, #% Y4 pHSP70-siRNA 41 HSP70 ) mRNA }
HHRIE L FE(P <0.01) , 1] Phsp70-siRNA 5T % Y1 A 3B Ik HSPT0 (43R 35 5 4 Ml A= KA i S2 D] 1 = (P <
0.05) , HAE 48 h i 4 4 fil 23 B R K ; 290 AR WSR3 HeLa 40 M H B TR TS A AR 45 5 &8 7 pHSP70-
SiIRNA ZHZN I TR B2 & TX R4, B G,/G, 40>, G, /M 1 S M £, g5 HSP70 siRNA A] LI &5 i
B8 HeLa 4R34 , {23F HeLa Z0AJE T ; HSPT0 1 8 A A B S0 32 K VA 7 (10— - i 80 45

[Eim] HSP70 $APRTEEE 152 s RNA /3T T3 ; HeLa A1 ; 4UARIA T

[hEZESZES] R39%4.2;R73-36;R737.33 [ xiktrEmE] A

Effect of HSP70 siRNA on expression of heat shock protein 70 in human cervical

cancer Hela cells and their proliferation and apoptosis
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tious Disease Molecular Biology of Ministry of Education, *Department of Molecular Biology, Chongqing Medical University, Chongqing
400016, China)

[Abstract ] Objective To study the function of heat shock protein 70 ( HSP70) on proliferation and
apoptosis of Hela cells by observing the effect of its small interfering RNA (siRNA) on them in vitro. Methods
siRNA targeting HSP70 gene was designed and cloned into the vector pTZU6 + 1 ( pHSP70-siRNA) and trans-
formed into DH5a followed by extraction of plasmid DNA. pHSP70-siRNA was identified by restriction enzyme
digestion and sequencing for analysis and transfected into HeLa cells with Lipofectamine' 2000. The transfect-
ed pTZU6 + 1 was used as a negative control and the non-transfected pTZU6 + 1 served as a blank control.
After 48 hours of transfection, the expression levels of HSP70 mRNA and protein were measured by semi-quan-
tity RT-PCR and Western blotting, respectively. The growth inhibition ratio of HelLa cells was determined by
MTT. AO/EB staining was used for observation of morphologic changes in Hela cells. The apoptosis rate and
cell cycle were detected by flow cytometry. Results The expression levels of HSP70 mRNA and protein were
significantly lower while the cell growth inhibition rate was significantly higher in Hel.a cells than in negative
controls (P <0.01, 0.05). Apoptotic morphology was observed in Helia cells under a fluorescence micro-
scope. Flow cytometry showed that the apoptosis rate was significantly higher in pHSP70-siRNA than in controls
with the cells arrested mainly in G2/M phase. Conclusion HSP70-siRNA can effectively inhibit the prolifera-
tion and promote the apoptosis of Hela cells, and may thus become a new target of gene therapy for cervical
cancer.
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Supported by the National Natural Science Foundation of China (30800945 ) and the Natural Scionce Foundation of Chongqing ( CSTC2008BB5235). Corresponding author: Lai
Guoqi, Tel; 86-23-68486187 , E-mail ; a68895078@ 21 ¢cn. com

[E£THE] HEZRARFAH4E(30800945) ; TR H SR %4 (CSTC2008BB5235)
[@EEEE] B, fi% . (023)68486187 , E-mail : a68895078 @ 21 cn. com



B EHAM o= %
2010 42 A 28 H

N
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 32, No. 4
Feb. 28 2010 343

B S MR R LR S R, R T R LR
M5 | U Lo RE AR SR AU T A B B S PN S0 1 0
ML H AT ANE R, CA R 25T IER] ,99% 198 S
ML bl ks th A FL Sk 98 % 7 (human papillomavirus,
HPV) , —S0A A HPV J&:5 |5 i iy 25 I, Jo i
J& HPV16 %1 HPVIS B[y E6 F1 E7 KA, [H]
ff, A KR R W, R 5 8 1 70 (heat shock
protein 70, HSP70 ) 7 & 35 Ji A1 Y 301 i 7 9 2 21 b (1)
Fik W HAE R 55 U2 R OE F AU 8 10 R
277 Gt HSPT0 B 5 M P UR 45 4 L P 40
HSP70 , AN i Ey 25098 40 i 14 A K 32 B4 i) I H o] %
SH AT, 5 HSPT0 755 59 1 & A Lk
ARy — Tl S 14 B DR B, 1 7 ke 4 T e g 438 A A
TR E MRS . ABTE S R B RNAL J7 i, il %
HSP70 L A (14 558 5 1 siRNA J¥ 51, AF 5% 5 %o B 30 98
HeLa 4 ifif¥) HSP70 33k ¢ HiXT HeLa 21 i (%) 3 4 1
FAT-IOEZ0R . @t HSP70 pysm e v T30, b— 4 T
fift HSP70 75 i A b & e AR R VR .

1 #R5H*

1.1 M4t 5 XA

B HU Hela 40 i bk 75 55 50 % ¥R 77, pHSP70-siRNA JiT
B bl DR R B S o — I B S 96 F S e L 16 4 75 I
9% 4 B W, Lipofectamine™ 2000 Reagent %% 4t it #| & W T
Invitrogen 2 7] , AO/EB 4t 4,3 Ity F 2L 5 A= W) 2\ 7, Trizol 157
5+ TaKaRa /A &), RT 3 £ 4+ TOYOBO A &), PCR R4 i
WIF R AR 2N A, bt HSP70 £ 7 B i 1K g T 1 £ 18 48 &,
Annexin V-FITC 40 Jig 8 T-45 3857 & W F 282 = K /A 7], HSP70
SI¥ NS GAPDH 5| ¥ il i A4 T A9 TR R AR IR 454 AR
S R/NTI RS
1.2 F#&k
12,1 AUARRE I Bk i 5% e HeLa 4l i1 5 35 F & 10% 3t
AL 100 U/ml F 85 E F 100 pg/ml 4555 % 19 RPMI1640
RigRdhrp B F 37 C 5% CO, MR 3%. EmHIL fL1. ¥
YUl 24 h A T RICAE K0T R0 AN I A 8 AR AR (A e
B AR A L5 T0% ~90% |, & 10% 374 4 S A Sk
Z 1 RPMI1640 %537 W .37 °C .5% CO, % 53, #i Lipofectamine™
2000 IS A HEATHE Y o HE YL S 3 4 A R SE e
(%YL pHSP70-siRNA H 89 J5k7 ) | B X BB 41 (%5 4L pTZU6 +
1 Z8 Rk ) a8 A BE 2 (R AT AL B ) . FERE LR 4 ~
6 hSH et ka3 48 h S YRS AN B EA TR U A3HT
1.2.2 55 RT-PCR &) HSP70 mRNA #ikf254k %
FH Trizol 4R BUE YL 48h J5 40 ML B RNA , Hy ik % i Hoog B k5
AT 6 A B cDNA, 2 R Z5 £ 4 30 °C 10 min, 42 <C
20 min,99 °C 5 min,4 °C 5 min, PCR )W 54K 94 °C sk
3 min,#RJ5 94 °C 30 5,55 °C 30 5,72 °C 1 min, I 30 X, &
J& ,JE§1 72 C 5 min, Lk GAPDH 42, HSPT0 5|9 /731 : I
We Bl ¥ 5'-ATGGCCAAAGCCGCGGCAGTCG-3', FiEs| 9 5'-

CATCCCCGATGAGCCGCTCG-3 , ¥ 14 7=y} 160 bp; GAPDH 5|
YR IRk 5/ -GGAAGGTGAAGGTCGGAGTC-3', F iif
241 5'-GACCACCTGGTGCTCAGTGT-3" , #Ha7= 4% 821 bp,
Y BT 28 1% B AR HE S L vk, B Bio-Rad % 43 #7410
58, B S AR o Bt 4 63 (EL
1.2.3  Western blot # il HSP70 & [ %35 19725 1k pagiillg
HEHEYL 48 h 5 RS LLANM, T4 B9 PBS YR, AR A 240
L PR R A, Bradford Y508 28 FUBWRE o 430 L 50 pg
EH, A PEE % 5% SDS-PAGE ¥R 45 5 F1 10% SDS-PAGE 435
HEERTK , P K 58 J TS R S A S, 44 e T B % i P
5 20 min, 15 V 30 min -5 EI 8 [ ) PVDF §& I, B AS0%
Ky AR 2] 90 min, E—Pi,4 Cid 7, BRI ALY
(HRP) FRicd —#1,37 CEEME 1 h, B & ECL 47
A B WIRAEME PVDF I, AR, Ll B-actin NS,
1.2.4 MTT iEAANAEp AR Amd 3 K xPECE R HeLa
TR 1 2% B B AT R TR, DA 3 % 10° 4R FP T 96 FLEETEAR N,
TASEFEWE 200 wl,37 °C 5% CO,ME5G 535, Ik A SE1TBRRT
ey, S ilEE Y 24 48 72 h 5, BEFLMA 5 mg/ml MTT ¥ i
20 wl,37 C 5% CO, W 4k 8235 3% 4 h, 7 ALK R, B
FLIMA 200 1 DMSO, $%3% 10 min, fFR (T 570 nm 30
HHEMID(570) ], HH 3 L, HE 3 &, ALK
i,

R = [ 25120 D(570) {8 - 4P D(570)(H )/ % HA
D(570){# x 100%
1.2.5 AO/EB WEHYLEILMEAIMIEA WY )5 48 h
I, FH PBS PE34% 2 YRR 2 10°/ml, R 25 wl 4L 5
1 ul AO/EB ZECIBIR G, £ 50 WA P IR 4B & .
1.2.6 ARG AN a1 S A R dR R
48 h &AM, BIve PBS Paik 2 W, HTIA I 1 x 58 2% o
VAN, AL AN 5 x 107 ~5 x 10°/ml A% B T ok
1,505 pl Annexin V-FITC A1 2.5 wl 4L pame (PI) &
100 pl FZEHE R, BRI E 10 min J5, A 400 pl KT
1 X 256 G2 W, 30 min PR 3 2 200 6 ASCRG 000 290 A 11 0
1.2.7 Seifeabs SEEBdRll x =5 3R, R SPSS 13.0
AT R T 2017 .

2 HR

2.1 ¥ %% RT-PCR 4 HSP70 mRNA % i&

3# 32k RT-PCR ] 3548 160 bp( HSP70) & 821 bp( GAPDH )2
A (B 1) GBIt R G4 LIRSS SR 5 , 15 thas vt
WAZH BRI %7 HE 40 . pHSP70-siRNA #H HSP70/GAPDH J& £ [LAH
4337 (0.66 £0.07) . (0.76 £0.05) . (0.35 £0.03) , Siil=%
A3H7 7% : pHSP70-siRNA 20 mRNA 14 3% 35 5 B 14 Xof I8 20 AH Hb
ERAGITFE (P <0.01) 723 [ % F8 21 R0 944 X6F 18 2 A1
22 A Geit 2 3L(P >0.05) , FHW] pHSPT0-siRNA 7] i
3 HSP70 mRNA $5 5 M A
2.2  Western blot #- HSP70 & & £.i&

Western blot 5 55 5 5 18 75 25 1 % BE 2, B 1 X BE 41
pHSP70-siRNA 2H Y HSP70/B-actin J& J&F {8 43 91 Ky (4. 57 =
0.22) (4.68 £0.32) . (2.46 £0.39) , Bl Hres SR,
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pHSP70-siRNA 2H /) 85 [ 3235 5 B M B AH L 22 7 A G it2
B (P <0.01) T2 T FE AR T4 XoF B 20 A L 22 5 0 4
2B SL(P >0.05) , Western blot 5245 S5 W 4t pHSP70-
SiRNA J5 ) HeLa 40 fifs HSP70 %5 1425 Budss (8 2) o

M 1 2 3

1500 bp—

900 hp—
800 bh—

500 bp—

—GAPDH 821 bp

200 bp—

200 b «—HSP70 160 bp
p‘)

M AR ;1= & AT RBA ;2 b xT B840 ;3 . pHSP70-siRNA 28
E 1 RT-PCR #ill] pHSP70-siRNA 31= %1% HeLa 4}
HSP70 mRNA 3% 19 820

1 2 3
.
L —43x10°
B-actin—

1. G2 pR4n;2. AT g2 ;3 . pHSP70-siRNA 20
2  Western blot #&il] pHSP70-siRNA 31 = 1% HeLa 401
HSP70 & B RIEM I

2.3 MTT ks fmpasg s &

pHSP70-siRNA %%t Hela 40/l 5 24 .48 72 h i 2 W] &
o T I FRAL (P <0.01) , HAE 48 h By 20 M4m0 il 2 e o, i
25 [T B2 R B P B 2H 2 (] 22 5 o i & (P >0.05) . MTT
SIS ZE R W] pHSPT0-siRNA T4 %) HeLa 4H f A B 4 ) 4
Ho W#* 1,

F1 MTT ZEN S EAMEEREIDEIZER (% 5 £5)

205 n 24 h 48 h 72 h
25 N R4 3 3.58%0.31% 3.56 £0.23% 3.63 £0.33°
I %o HE 2 3 4.1120.16° 4.00 £0.19% 3.97 £0.16%
pHSP70-siRNA 41 3 10.35 +0.42° 17.99 +0.44b 15.97 =0.61"

a: P<0.01,%5 pHSP70-siRNA 403t 45;b: P <0.01, ) — 4818 R [
B A 7 7 Bl A

2.4 43 pHSP70-siRNA +'& 3 & Hela %m0 H & 49
A

Zeit AO/EB YOURU A J5  AEVE WA EE T g, m] =S
FIX] HE A 2 0 e 2 24 SR S A T 2851l A L o 22 ¢
0 Byt N FE k0, Ol I 4 M, 1T 5% Y pHSP70-siRNA H
B4 JEORLZH T DL 4 240 B A A e R £ T IR AN, 52238
TE , BV Ay B8 T 40 M 5 3 A AR 2 A A 0T R e g R £,
TR , AR AR B SR, RN — T L T SR e
B Ay W 300 ) T A B, S s 3 A A 1 R B A IR R A B R
Z(E3),
2.5 RN mie ARAR M e 8K

It A A G 0 9 T R A SR B, &5 SR R, pHSPT0-
sIRNA 4 YL 24 55 B4 X R ZHAH Lb R T 38 B B 14 &5 (P < 0.01)
BRI B L2 1 % IR L T 4R BTG . 25 3 (P > 0.05) . 4
MR A A 85 R BoR Go/ Gy 4B L 2>, G,/M il S 191 4t it 18
Z(K2),

%2 pHSP70-siRNA #6334 HeLa 48 8 25 4L FUA 1= O B0

(% ,x +5)
ikl Gy/Gy S Goy/M %
75 DU IR 60.70 £0.35 37.44£0.65 1.85£0.30 3.04+0.07
[SLEFORE 61.180.29 36.76 +0.21 2.06+0.09  3.06 +0.09

pHSP70-siRNA 2 51.76 £0.80* 42.16 £0.64% 6.09 +0.16* 37.07 +0.75"
a; P<0.01, 5 Mk B d

3 g

B S0 R A B DL M I 2 — TR S
HSP70 =323k I . HSPT0 G 598 JE A i 2 1A
R AL HAE 568 i HSP70-98 25 (U2 514,
FIRE AR AN iz, R E A 45 5 T he
SERE, HSPT0 A] L) e 44 H Fl 28 A8 B PS3 I B2 &
Wy, FEVRE P53 Thfe Ty AL 2 B AR, IR e A
HSP70 5 P53 gy3L[H ik,

FLTE 1995 4, Ralhan %558 ] ELISA ¥ il f 528 4
AU TTIL TR Sk R 20 e ALY FIIE

A E QTR ;B A B4 ;C . pHSP70-siRNA 22 1 . T8 =it
E3 JAMMEZE AO/EB LEEHNMEMBESENE (%L M4t x200)
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WO E AN o P 2 HSPT0 (1) 3K, 85— IRIESE T
HSP70 1) 2 35 1 5 b g 1) 0% P 5 8 R E . B
J& , B NA SCHRHGE B S 412 HPV16/18 84
i HSP70 FHE I8 B i 3 57, $278 HPV B GLnl %
% HSPT0 635" Liao 25" 3l i 4 5 #5 ¢ pLX-
SN16E6/E7 ki3 5 A F B A 41 i, Wi%¢ HSP70 )3k
ik 5 HPV16 E6/E7 k&, 3B HSP70 B F ik E 2
HPV16 E6/E7 2 HMPETT , X 1] fE I ) HPV16 E6/
E7 3Kk Ak,

H i, X5 U fIGIT, 6 K SR AR o7
ST 35 7R K, BN 5, 17 HL AT GE R R AR
FHIEFIRE, SR —FRr i) @l s/ AT AR
TR BV I T R AAE LT . FEPNARYT IR H TS
AYFA A, T RNA 40 (RNAIL) 23PN Y7 il BESE %
& SRR

RNA +# (RNAi) 2 i RNA " 3  FEf R
mRNA 7K -5 AR W JE R () 635 . i3 RNase 111 4
VIl Dicer BAE A A TG PR /N 21 ~23 nt T30
£ RNA (short interference RNA , siRNA) , /v S H 5 %p
[FJ5 mRNA J5 51 1) ¢ 5 PR B e, DUBC B By 56 R 3%
iKo PRI, RNAT A SRRV VR PR X PR o, (]I
B EAESICEME RRE M. siRNA J& RNAL & A:1E
FHBEE 22 (8] 8500 4 . AR S50 DL HPVIS BH 1 Y
HeLa 4 i Ay 155 0, 1% HSP70-siRNA i 47 % Bif % e
HeLa ZfiJil, 75 %5 KUK V- M 8 5T 36 38 7K 7 56 Tk X
HSP70 {)%8 a] /E A, RT-PCR J Western blot 4% 5 3
B, Sege 2l 4l v HSP70 mRNA K 4 3Rk 30t B
IR, $ 7R pHSP70-siRNA A4 s 2, I RETE
—ERERE ] #iE HeLa 400 rF HSP70 19363k

¥4 HSP70-siRNA kLIRS Y HeLa 41 i 1) 3 2
HHMIAR LGS SR B LI MR G, 40 i 25 K T
PRI AL K BRAL 2 e, AT, PR T an i B 2 . R
W], HeLa 40 R 732485 BT AE G, 301, AT 0 6 2 550008
HeLa 4 AY3458 , % S H T, 53X 5 Pocaly 25" 5% 1
RNAi J7¥EUTER K562 21 g v i) HSP70 , J PR i Jgs 4 i
BTG 1 NI T R Es SRE— B0 .

HSP70 (1) siRNA EL % 3 3k 2004 Gk i 7 Y B 3019
HeLa 40 il J5 fig 4170 i 92 40 A6 336 5 | 412 328 9 240 A vy 0
T2, H AT RERO AL 2 HSPT0 VB R 4rF AR BE S5 9 5
AR BE PR R W BARAE FH 455 F i HSPT0-9% 4
HEGE, N FREEOWR AL S R R
ZEH) ST RESE R . HSPTO AT LGk 1 Hb A 5 AR R
P53 LR AW, 1R 45 PS3 ThAE )7 T i % T A AE
FH i SE A gk — 20 SR

ARAFFTIESE T RNAI 45 A4 HSP70 35197 15
P BFSRZE R R sIRNA F 475 30098 JE RIR 7 Y adk
— W BEE T SR KA , R, A iff— 25 F H HSP70
R BB ASHEAT IR SRR YT R AT T A
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