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[ E] B F3 R URE SRR E ] HSP70 JE PR SN 895 Hela 403454 . 8 T2 K ALYT U
PISEIA o 7 ik 1) WEAR SB35 00 B 50 HeLa 40 AR50 1E 5 % B2 (Corl 41) R SCBERZ T R AL R (AS
), IEXEEFRGEA S ). MVLSEZTRRAAHA (R4 ), A% S B, 75 5lE Y ki 5%
T E S HeLa 201, SRH Western 532 B8 A6 25 20 41 il HSP70 2 (13835 0 2) K i 41 4 B4R
HNEE IR B SR HeLa 20040 ]9 IE 5 X IEZH (Corl 21 ). PRI FRL (Cis 4 ). AL R +
TEAKE BRET (AS +Cis 21 ). IE LEEAZ TR + WTEAAL AL (S +Cis 4 ). BEMLZERZ TR + AN AL 320
(R +Cis 21 ), B2 8 i, >R JH VU H A E M SE I, (methyl thiazolyl tetrazolium, MTT) ¥54:
WM HeLa 2004 AE KA 2R, 40 M AR A HeLa 4UAEMA0ET- %R, &R DCul 4. AS4 . S4.
R 20 HSP70 JK B {8 43 514 1.365 £ 0.187, 0.379 +0.134, 1.403 +0.163 1 1.410 +0.158, %5
AS 20 HSP70 JKJ¥ oA B 2 R I (P<0.01); 2)AS+Cis A= KM FRFME TR\ B8 THE &,
EREGIHE L (P<0.05), S+Cis 4 H R+Cis LHANMA KMFIRMF TR G Cis AL ER TS
T X (P>0.05), 458 : HSP70 S UM AA SE A% IRE & F 8 HeLa 40 HSP70 2R KA,
il 200 Jf 354 5 5 S AN R T . HSP70 S SO SR S A R 55 AR & LA BRI VE L BE 4 s 4l i X
AL 2736 7 A SRR
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Abstract

Key words

Objective: To explore the effect of heat shock protein 70 (HSP70) antisense oligodeoxynucleotides on
proliferation, apoptosis and chemosensitivity for HeLa cells induced by cisplatin. Methods: 1)HeLa cells were
transfected by antisense, sense or random oligonucleotides. The cells were divided into a control group(Ctrl
group, n=5), a antisense oligodeoxynucleotides treatment group (AS group, n=5), a sense oligodeoxynucleotides
treatment group (S group, n=5) and a random oligonucleotides treatment group (R group, n=5). The expression
of heat shock proteins 70 (HSP70) in the cells from each group was detected. 2) The HeLa cells were treated
by cisplatin and were divided into a control group (control group, n=8), a cisplatin treatment group (Cis
group, n=8), a antisense oligodeoxynucleotides + cisplatin treatment group (AS +Cis group, n=8), a sense
oligodeoxynucleotides + cisplatin treatment group (S +Cis group, n=8) and a random oligonucleotides + cisplatin
treatment group (R +Cis group, n=8). The growth inhibitory rate of HeLa cells was determined by methyl thiazolyl
tetrazolium (MTT) assay. The apoptosis rate was detected by flow cytometry (FCM). Results: 1) The optical density
of HSP70 band in the Ctrl group, the AS group, the S group, and the R group were (1.365 £0.187) , (0.379 +0.134),
(1.403 £0.163) and (1.410+0.158), respectively, which was significantly decreased in the AS group (P<0.01).
2)Compared with the control group, the growth inhibitory rate and the apoptosis rate of HeLa cells were significantly
increased only in AS+Cis group (P<0.05). Conclusion: HSP70 antisense oligodeoxynucleotides can effectively
inhibit the proliferation of HeLa cells and induce its apoptosis through down-regulation of HSP70 expression.
HSP70 antisense oligodeoxynucleotides can increase the chemosensitivity of tumor to cisplatin treatment.

heat shock proteins 70; antisense oligodeoxynucleotides; cervical carcinoma; HeLa cells; proliferation; apoptosis;

chemosensitivity
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neoplasia, CIN)ZZIHHSP70MYF Ik 8 & & FIEH
EHAL, i H I RAKT 5 MR R
B 2. WURSE I AR R X
It 4R S A% R B B MUH S P70 Sz S AR A% W A% 12
Fe o, UG R S A 2R A A0 2 I e e N E S
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NI %ﬁﬁﬁﬁ/ﬁﬂﬁ%ﬁ(horse radish peroxidase,
HRP)HRiC B FPi . FHiRIgGH H R 78
N LipofectamineTM 20005 Jeil ) &l B 35 H
Invitrogen/A F), DAB & 7] & B 25+ 18
EENIES % NN
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mRNAJF % (BC002453). rAZIRFHIHH L
WAL ERAGRAR ML AR, A =4



100

[ BRI R 5 A, 2013,33(2)  hitp://wwwgiblnet

FEAZH R O EE T AT A B, IR AR R U
R T 51 s i i b o e hric ¥, LAE g H S5 A 40
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HeLa 8] & 10%/NF 1LV . 100 pg/mLEE
#HF . 100 U/mL% '~ 5 % %= MIDMEME; 55 B %
F1x10° /mLJ5 B2 Ah T AR 20, 24 hJg H T3
5o KSR HeLaZ MUBEML AT J VU2 0 1) 1E & X
R (Ctrld), ZHHEP A2 mLICIILE DMEME: 57
OB T37C, 5% COEFMTEF6 G, Wi
AR T B 20% /N4 LS AUDMEM B 37 38, 1%
F2248848 hy 2)1E L EBATRA PR (S4), 40iE

R1 HSP7OR X EREREEANEX SHINSZERF

I A2 mL g AL OE CSEAZ R, JC L
IHEDMEMKFF25E, 6 h)a A G IR & 20% /N
M7 DMEMR; F5 45, R59524 148 h; 3) ¢ L%
AR AL BRA (AS4L), A0HaH i A2 mL& B {k
AENR LEEITR, HROHFE2); 4)MEHLEE
BT iR 32 (R4, 4 in A2 mL& A5 ikt
WAL AT, HARARE2) ., FffE A%
WeJZ J8 mmol /L4 FE12 h, /P HTLAH: EH
XFHEAH (Cerldl) . i b BREH (Cisl) . L L5
KA R+ 4A A FRZH (AS+CisZ) . IF LCEALF R +
T A FRAE (S+Cisl) o B ML SEAZ R + I 41 Ak B
ZH (R+CisZH) .

Tabel 1 Sequence of HSP70 antisense and its sense and random oligonucleotides

ZFR TIP3 B
R LA TR §'-X-CTC CGC TGC TGC CGC AGA CGC CAT-3' BRAC
1E ERA R 5'-ATG GCG TCT GCG GCA GCA GCG GAG-3' A
REPLEEAZ AT R §'-TCG CTG CCA GCA TGC CGA CCG TCC-3' TTRAN i
X: SO

1.2.3 g Ak 4k 3

R 4l A= iy B AR 2 A B AL B 2 Y 45 AR U B A
1To H0.25 mLAFIME &bl ZE (T R)MDMEM
Wi RS ug i M E TR, Il 50.25
mL7 15 uL IR K DMEME; £ 3L 780 iR 21, iR
JCE 20 min. 400 IDMEMES 352 KL vk 3m J5,
A1.5 mL DMEM}; 5258, SRJ5 A LR ZE A% AT R
Mg BAARIERSY, 37 °C, S %MCO,BE M b iy
7%, 6 W B Tt BB T e, Hiledg
R E ISR, HMA2 mLE20 %/ il
HBDMEMB; 2 3E, F24 hg WEANNE, 17/ %:
1.2.4 Western % J& ¥p i #) HSP70 & & & A

gy U B R Y S B A L an i, A
PBS VE¥&, IMAEARMER, RS EN, KM
Bradford ¥5 A2 85 1 MR B o il 48 4 19 B AR
B -80 CUKFIRAE# H o BRUKIB LA30 pgBE 1 [ FE,
Z:SDS-PAGEHLIK G, ML RHIRA YN . B
3hfEMA—dL, ERPFFEL h, IMAHRPHRICH —
P HE 30 min, DABE G, FAHEIE A, iCRLK
250 [RIEHRE I B-actin®] TubulinfE N A XS R, H
Bandleaderf /4 Xt Western #¥5F E[1 58 45717 #E 47 JK &
A, TR ASGTREEANMEX & & &AM
X = (I 8 201 1R BEAE -1 S i ) / (-

FEXT BT I K BE (T8 S R FEAE) o
1.2.5 MTT k4 ml 2m i A& K 4 4] %

W5 X B K I A He La 20 0 1 #5 A 2R 40 it =
W, DLRAL1x10"% B R FoefLys N, £
109%81 A= /INAF IE 1) 25 T 3G 9R24 b, 3 liE g
SCLIE XK BEMLSEAZ TR ug/fL, T24 1448 hin 4f
FLHIIAS mg/mL MTT 20 uL, ZkEERiF4h,
FRILNEE SR, BALINA ZH 100 yL, F
37 °CHR 7% 10 min, 25010 HR 4G i 58 2 i, FF
96 FL B A AR, M HES70 nmAbWGIE . FEit
SEATDAEE X A% B E 1, HpRgdnnlys
ZAHM WS AR B S bR 2=
1.2.6 F X BAUE ) 28 ie R = &

AR S 56 f b st A W B R 2 R P B 58 A .
TERE Y I SCEAZAT IR %524 W, W R 4o IF Uk s T
10 mLE.A T, 1000 r/min® & F .08 min,
i, WA PBS VB 2 Ik, B.»X PBS; A
(809 £, I H 7 - [ A L, B0 25 [ e i Tl
I PBSYE BB A ML, JNso ug/LMUNEE. 20 pug/L
RNAJ . 1 mg/LHIBREREN . 1% Triton X-100, #E'E
e, e A S 00 4 9 T

1.3 GitF4 18
R WU F A B R GE1.07 Bt
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TETH 400 . BUE DL B e bR v 22 (3ts) T,
WG ZH (6] L4 FH RS 06, 22 2R 0] b 4 FH B I 3R O 2297
Mro PAP<0.0SHZESAGI=E L.

2 4 R

2.1 RN EZEBY HeLa A HSP70 EA X
ez op-A|

FER — PR IEN , AR B o A e 201 4 Jf 1%
AR, S AR B4 25 1 R SE AT R

A

ZH 240 B mT DL BH S B SR S, YREL S A T A MR
MR (K1) . %424 b5, KIHSP70E H M
FiRB/R: IEHXTHE4 . AS4]. sS4l . R4IHSP70
K E AR 20 9 9 1.365+0.187, 0.379+0.134,
1.403+0.163M11.41020.158, & X HEZI MR B &
i THSP7OMFRIE, AIH L FRIKKFETFIHY
75%(P<0.01), TiE X5 BEHLEEAZ H R W XFHSP70
FIZRA T B, SHSRALW KEMEYS IER
YR bEE, 2R LG FE X (P>0.05; F2),

1 AP BRI He LaZH R ENHS P70 R L EALH B ( x 200)0 A: IEHXHELA ; B: ASH.
Figure 1 Uptake of HSP70 antisense oligonucleotides by HeLa cells under fluorescent microscope( x 200). A: Normal control group;

B: AS group.

Ctrl AS S R

B2 Western® %% Elifiie il k X FAZH B ITHSP70ER B &R
KERM, Cul: EFXSIRLAL; AS, S, R: MBI
SCLAESCRFEPLEERZ AT IR

Figure 2 Western blot shows the effects of antisense
oligonucleotides on the expression of HSP70 protein in HeLa
cells. Ctrl: Normal control group; AS, S, R: HeLa cell groups
transfected with antisense, senese, and random oligonucleotides of

HSP70, respectively.

2.2 HSP70 RiX TiEXTIA$H15 S HeLa 458 4 <D
il B9 %2 m

Cis4l : LAARATAT A b BE () He L a4l il 1Y 34 5
T 71 9100%, W4AALBE12 ), HeLaZ Mo i3 7l
AE IR T18%, H82.3%+5.6%(P<0.05); AS+Cis
2. TEHSP70 LT IRA#E24 )5, FRMAN
HAALPR12 h, MEETHeLadi g A= K BRI 32 2] T & 3 Al 40
il 3 5H B8 ) AE S A IR b BE A SE R SR RE T
2920%, H62.8%+ 3.2%, {UAHY T IEH 4K Hela
Y IETEAE FTAY60%, SCisg AICtrldl i, 5
HA G253 X (P<0.01), S+Cis#H, R+Cis#:
SR FHHSP701E UM AT R I BEHL S 1T R AL B 24 h
Ja, FEIARSALTEI2 h, BT HeLaZh Il 3458 fiE
HCisdl BAM Y, ZRLLHIH2HE XL (P>0.05).
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2.3 HSP70 R X BE#ZE B IN$HE S HeLa ZHA1A
T B

IEH X B He LaZl B A T-4% B 20 R M 4.3%,
CisdH AN IAT-# A 43 % R 14.9%, PH ML EA
Siit# 5 X (P<0.05)., AS+CisZ HeLaZ il I 7=
BE % H24.6%, S+Cisdl 40 JH T4 H 4> %

H16.6%, WiHHLEHA G2 L (P<0.05),
AsS+CisHH 5CcisdiMb EZ R HASZIT¥E X
(P<0.05), HIEH XA 25 BB S5 X
(P<0.01), S+Cis# . R+CisH 5CisH M L £ 7T
it X (P>0.05; K3).

128 52 52
[
|
g o =
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1 ' L-\ H—
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0. 0 T - s, L L L L L L L
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0 1024 0 1024 0 1024
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O Q
= ! e
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B3 RAAERENHSP70 K X EZEFBRITIAAF SHeLaBAA TR, Curl: IEHAMILL; Cis: PRAEITENALLFRLL 5
AS+Cis: HSP70S S M+ HIAL L 5 S+Cis: 1E CEERHF R HIIAAAL AL ; ReCis: BEHLIERL M+ ITEAIAL BRAH
Figure 3 FCM assay shows the effect of antisense oligonucleotides of HSP70 on apoptosis of HeLa cells inhibition-mediated by

cisplatin. Ctrl: Normal control group; Cis: Cisplatin treatment group; AS+Cis: Antisense oligodeoxynucleotides + cisplatin treatment

group; S+Cis: Sense oligodeoxynucleotides + cisplatin treatment group; R+Cis: Random oligodeoxynucleotides + cisplatin treatment group.

34t i#

HSPs Z Jr AERRVE R s s, 2 I AT
TR T R PR AR R R B, (HE S Ok
WEFEIESE ENTH & Z AR Z N R B, e
AR B P LRGBS SRR O B ]
TR IRHSPs o E BRI MG R R, bR Al
MO IG GE A AR 5, A KR R S R
FI, XS8R Pk ol AN TE 1 2 R A A7 6 R HSPs

KEA M, iHEMERS0EES#£ILD, HSP70
) 2R e S 2R R S A BEAE T, St
FEYIE AT HSP70-FEE A E AW, M FIEE
HA R A K fhis , dEfpi | A S5 e n 52
H U W Lo B R L R 2 — R
NIEHSP70m FRIK I IE . KRB . HSP70
TE B 250988 FEY 55 I 988 41 23 b i 6k He HL A R 5
HA T EFHL P RIL B EW L, SN
AR A AR 1 R BT AR O
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R GERZF IR AR R CDNAF A, w2
—BATEMIAES RNASL DNAH S A 14
SEGHER, LY MR EEGERE. X
NEEFRBEAREREEAG . — ikt &k
MR AR, B AR A5 X 8 A = B
it DNA( triplex DNA)., D (D loop) =i ¥ 4% 5% [H
THERBAIEMN, MIMAER $il 8 f sk F F 4l g
BN RIK; 7 — R T R AR
mRNATE il DNA-RN A X% 45 A4 38015 40 i P9 &1 A
PRI T H (Rnase H), 757 MM 28 524 P Y
mRNAM T+ 734 & H B mRNARY 81", 1978
tEZameenik B YO Sz SCHE AR R FH 410 il 9o 55 35 A
FKIRMR AR, WEHMEMRROIER, X
NEARH BRSO A A R AE R — iR
P T UMY, & HETRA AT REN T
'lﬁ%ﬂ’]%ﬁffo TE*EEEE ( fomivirsen)i%ﬁé‘%
FDAHEHEN S — A3 AT 0 i O AR A IR S
%%[13]0

ALK N T & B HSP70 S S 48 55 1%
1R LA R B A Ry Ay S i JL ' S He La 4 B, N H
Western B33 E[1l S G e D e H AR, 45 5 Wos
HSP70HE M RIEE R ZE T M, XFRIHHSP70/Z X
WA EAZ AT IR A M S /EH TR, Befe
o0 S FiE He LaZl JEHSP70 /) 3235 .

TERINHSP70 iz SN 40 3 1% 11 TR 2 A 3k
J& . ASCEREHSP70 5 U A SR A T 1R X 4 i 1 4
TR HEAT T A, K MHSP70 /2 L SEA% T R
At BH A VR4 35 5 1Y He La 21 B8 384 4 300 ) 76 FH
MHSP701E & AL A% 1 T WA s i — 20
KRR MM AR T HeLadi L T 100, 4558
R . HSP705 SCHE A% 1T TR e W 3 o W0 75 5 1Y
HeLa#IIHT-M A4, MHT-HoR B EST
PSR TAARE PR, TTHSP701E S K B AL 28 4% 1 1% 0
T B X A 755 B He La 200 0 08 T B A AT AT 5200

2 25 B YT O SR e e 20 A IR
57, X RRYT . BB R A R AL )T
1Z N T BRI R YT, R SRR AR YT
1 —k 2. _Iﬁg%ﬂﬁ%(multidrugresistance,
MDR) & I8 147 b2 25 PR T7 i i — R A, B
B SU AR SRR TR DAL 3R YT 250k B e
T T A R B DL Y SR

VMR FW . BN A T 21k
ERIT AW R ERE M EENLH Z —, M
T 910 i) 355 AL A sk B 2 a0k At 8 A0 i o Ak iR 9T 24
YU AE TR, HSPAE I —Fh B T E A,

3% 3k bt 2 A O B B (n i 245 T b
53 24 ) TG0, I HLSP B B i 0U) AT AE {5 Fie 2 40
XTU R 25 A BB MR RIS, PR AR 2. ISR R
P22 IR TT 25U ) Ks62 M &, 5 ik
HSP70, TCiBTERNIBIETEIRSN, HXT L3R 24
W e 3207 TMiLee 25178 BRI 40 B0 98 v & 30
B T iR A0 A HSP702%3K, PR MK HE BT
B, RAFERMNM 2P, HSP703E A KB &K
5 25 VE A AR o A A O o B e N Bt HSPIR A
S BHWTHSPIL P 1 ik, A T RE A P Le b0 25 )
F14) TR 245 2 A

YEH MW IEIESE, KA1 B A HSP70 R L
SAEALTTIR, RIHSP70/ X i A A I B AT B
[i) RIS A B, AT 8 0 W40 4k 2 18 97 5 5 10 41 i
PR, S AN A 22 A T R A A K,
R IR AR YT B OB . Ik, HSP70T]
AR B SR FE AR YT B RE AR, HSP70 S A S
IR BX A fb 2436 97 25 9 v LAAE Ry 5 S0 IR 97 B BT

wit .
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