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HSP704= 1 cDNA Jiififl pcDNA3.1-His Jii i A<
B B A B 2 FORE T IR R A R
Lipofectamine™ 2000 4% J4 X7 &)W H Invitrogen 2
Al /NI TUORL DNA 43074 208 1 Takara 22 7).
2 # % D(ActD), MTT, & (lF K, R4
DNA & 07 &0 B A6 i B AR A A
$t HSP70 5 [ HT 8 H S [H Stressgen 275
Pt B-actin Z L FEPLIAIY 1 5 [H SantaCruz A Fls B
Mk A AL P (HRP) Arid PR, FPife 1gG
W) [ e

1.2 7%

1.2.1 AR AR HE B o, AL TR B 2005
11 A SR HT S A BT K2 b il e 1) R
KIGHEFALbRA 3 B, BT WRE R % . IF
SR BHRERMTH M HE Qe tait— i,

1.2.2 00k 5% M AL B, AS49 40 & 10%/8 - IfiL
i 100 mg/L 4 % % . 100 U/ml &% 5 55 % 1)
DMEM 5575 3E 03 4 1106 ml™ J5 #0140 i 35 7
i, 24 h JEHTSEE0. gk E % D AR HE AT 5T
W TAEZ EaFm & br, RAKWRE R
10 mg/L AbPE4H 1 12 h.

1.2.3 & RNA $2H & RT-PCR 5 il #44K 55 25 (4
mRNA [ A, 41406 RNA [ih$es  r 7 b))
BT #& J7153547. RT-PCR UL GAPDH Jy N X, LA
I il 21 23 R0 M 9 21 23 8 RNA S BERR, RH
Takara 23w Y] AMV 47T P4 22 RT-PCR §735. LA
GAPDH A WX, 28 2.0%3 bkt g Hvk, W24
BEGL )5 TR AMNE AR5 . GAPDH ¥ F R 5l
Mol 5 AAGCCCATCACCA TCTTCCA 3’ Al
5'CCTGCTTCACCACCTT CTTG 3', # 3 Bk
J& 2k 580 bp. HSP70 5|#KH “Primer3” 5|#) it
BAFREAT R, JE “Blastn” HEAT ELEHIIA AT

HoAFERICHES. I BRSPS, 5" TGG AGT
CCT ACG CCT TCA AC 3’ fil 5 AAT CCA CCT
CCT CAATGG TG 3', ¥ H BLKE 2 300 bp.
1.2.4 5 B (Western blot) 7 HT. 2H 20140 i 25 1
SRR IZ IR O 7o) T gk ik g AT, W)
10K H Bradford v HEAT 8 1€ &, 1) 4 U
(1) 8 1 TURE i B —-80°C UK AR IR A7 £ . R Uk 18 LA
30 pg EA LFE, 4 SDS-PAGE Ji, HLH: S HER
RYEME. B 3 h AP, EERFE 1h, A
HRP #ric () i A 30 min, DAB &7, #iHH
s s SEEe g AL R AT B-actin /E A YRR
F Bandleader {45 4 5 BV 108 4% i BEAT K B 1 41
P B IR A ST B R AR R Bt HR TR
T =% AR I K BEAE -1 st K FEARD)/(F
FEXT %15 IR K BEAE - 15 50 K BEAH).

125 RN T 00 R SCTEIR B gs. AK
Macario 25 1E ) HSP70 Jx X A% 741, Jf:[Fl )
WA N B IE CRIBEN UL R P 40 (3R 1), T A IR
Fy 40 25 i b TRE AR e R A IR W BLA B i
AIIELATRAEM, A LR P41 5" v
I ESebricd, DA R U 8 H O 4i i i ol
HEH Invitrogen 2> & £ (b (1) 4 B 8 AE L5, H]
0.25 ml ANF TG i ZE (R IA) 1) DMEM 5%
it 8 wg ISR TIR, JFKHE 025 ml &
15 wl BRI S DMEM K73 78 70 A], =il
JBCE 20 min. 41 g H JC 1L DMEM 3538 95E 3 3 i
Ja, JO 1.5 ml LIfiiE DMEM £, KRG L
REATR S IR AR EY, 37C, 5%M CO,
FFRMh IR, 6 h JaE T9O6 s M UER,
IV PR B E R E S, A 2ml &
20 % /NI ) DMEM 1555, T 24 h J5 W 4E 41
M, REAT S S

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

Name Sequence Modification
Anti-sense (AS) 5" X-ctc cge tge tge cge aga cge cat 3’ Phosphorothioate
Sense (S) 5" atg geg tet geg gea gea geg gag 3’ Phosphorothioate
Random (R) 5" tcg ctg cca gea tge cga ceg tee 37 Phosphorothioate

Sense oligonucleotides were designed according to the mRNA sequence (BC002453) of human

HSP70 gene. Three probes were synthesized with phosphorothioate modification, and the antisense

probes were added with green fluorescent group “X” in the 5’ side.
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4h, ZE, MUFREFRW LN, N HIE
100 wl, T 37°CHe % & 0 W IR &5 &b 58 2 % i
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Y153 05 Z A L SR TR I S v 22

1.2.7 G A0 AR 90 40 PR T AR S ph Al
E AW AR A w B 5e . 2% 1% 08w i 40 A
Wud B W S gl . 6 F 2, ARG R LR
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1 ml 40 &%, H PBS ¥t 3 Wk, 41 E& T
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1.2.8 Hoechst 33258 JLt8 [k ' WAk EE W54
FAT. WA R B, 4% % B FRE[E 2, Hoechst
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RLYOIR 5. W42 J5 IOAH 75 500 AN iut%, oF
HUWET AR, W EE S E = T4
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1.2.9 pcDNA3.1-HSP70 & 41 Jii #i (1) #4 4 . LA
EcoR 1 . BamH 1 4k HSP70 Jiiki, 3875 KK
2.5 kb 175 HSP70 JEPA i H 1) 7 B, BUAH [R] PR i
P DI D) 5 1 pcDNA3.1 ik, 2R 5 & 7E T4
BRI, T aciERE R, BiERESY
10 wl A FHA ) 1.5 ml 9 EP &b, fEnA
200 pl B2 A4, AT S E K 10 min, 42°C
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Fig. 1 Westernblotting showed the expression of Hsp70 protein in tissue from lung cancer
Ctrl: Normal lung tissue; C1, C2, C3: Lung cancer tissue from three patients. (a) Immunoblotting; (b) Density ratio of HSP70

band to B-actin band, compared with ctrl, * P < 0.05.
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Fig. 2 Immunoblotting showing the effects of antisense oligonucleotides on the expression of

HSP70 protein in A549 cells (one of three experiments)

Ctrl: A549 cells under normal condition; S, AS, R: A549 cells transfected with senese, antisense and random

oligonucleotides of HSP70. (a) Immunoblotting; (b) Density ratio of HSP70 band to B-actin band, compared with

Ctrl, Sand R, * P < 0.01.
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(& 3). 1K FH HSP70 1F SCSEA% 1 1 F bifi AL 55 4% 7
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AS549 A1 AT GE ) 5 40 Act D AbBRATIEAK Y,
WISt 24w L, P > 0.05. Hoechst33258 441ty
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ToRIEARS R, RIAERGE/N, 2R,
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3.6%, W4l Act D Ab B AN P ToRZ H RN
16.8%, P& HILL P <0.05, HATG 0 . #h
HSP70 & SUEERZH IR I AS49 4B T 11 7 % A
25.9%, 4 HSP70 1E CFEAX TR IY A549 41 Jitd i
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Fig. 3 Role of antisense oligonucleotides of HSP70 in
proliferation inhibition-mediated by Act D in A549 cells
Ctrl: Cells under normal condition; Act D: Cells treated with Act D for
12 h; AS+Act D: Cells treated with Act D for 12 h after transfected with
antisense oligonucleotides of HSP70 for 24 h; S+Act D: Cells treated
with Act D for 12 h after transfected with sense oligonucleotides of
HSP70 for 24 h; R+Act D: Cells treated with Act D for 12 h after
transfected with random oligonucleotides for 24 h, compared with Ctrl

and Act D, * P < 0.05,% P < 0.01,n =8.
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Ve X, # Y HSP70 Jx X E TR 45 ol
Act D WbEAIAHEL P < 0.05, BAEGiH#E Y, 5
ERAA P<001, BEg%mE . i
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HSP70 1F AT IR 5 gl Act D AbFRALAHLEL P >
0.05, JLgiit i X (Kl 4).
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Fig. 4 Hoechst33258 staining showing the role of antisense oligonucleotides of HSP70 in proliferation
inhibition-mediated by Act D in A549 cells
Ctrl: Cells under normal conditions; Act D: Cells treated with Act D for 12 h; S+Act D: Cells treated with Act D for 12 h after

transfected with sense oligonucleotides for 24 h; AS+Act D: Cells treated with Act D for 12 h after transfected with sense
oligonucleotides for 24 h; compared with Ctrl, *P < 0.05,* P < 0.01, compared with Act D, # P < 0.05, n=5 (200x).
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Fig. 5 Expression of HSP70 in A549 cells after transfection with pcDNA3.1-HSP70

recombinant plasmid

(a) Representative of 3 separated Western-blot experiments. (b) Ratio of density of HSP70 bands to their

{-actin bands and statistic analysis (*P<0.05, vs vector group, n=3).
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HFE I R A TS
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WG 24 X, P> 0.05. {E# Y HSP70 H 4]
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Fig. 6 Role of overexpression of HSP70 in proliferation
inhibition-mediated by Act D in A549 cells

Ctrl: Cells under normal condition; Act D: Cells treated with Act D for
12 h; V+Act D: Cells treated with Act D for 12 h after transfected with
pcDNA3.1 plasmid for 36 h; HSP70+Act D: Cells treated with Act D for
12 h after transfected with HSP70-pcDNA3.1 plasmid for 36 h,
compared with Ctrl, *P < 0.05, compared with Act D group and V+
Act D group, * P < 0.05, n=8.
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%N 4.31%, H.4l Act D ALEE 40 B T-4% v
PN 14.37%, WHEL P < 0.05, RF%0H%
B e ik 36 h 5, R Act D A4RFE 12 h,
MR T E N 12.89%, %4 HSP70 H4H it
$i36h )5, P ActD AHE 12 h, AIEFE T AZ A
YN 424%, PIEMIEL P<0.05, BASH%E
X, JEHSIEFEEALL P> 0.05, LEil2#E X
(& 7a). b 784> #iih HSP70 7E Act D 5 5/ A549
MM TR, AR hh it DNA 3ET
T JIEORH I FEL VK WL 8 DNA “BfIR 7 45715 (DNA Fr
Bitk), 4o, IEWAIM, Y HSP70 410
LA UL WT (1 DNA “BRAR” 4y, e Ye a4k
R K PRl Act D ARER A0 M H BT B SR B
1k, DNA (& 7b). i8] HSP70 it 2234 AEF0 ) ol 35 4%
Act D FTEL A549 41 g8 1=

b M

Ctrl

ActD V+ActD Hsp70+ActD

Fig. 7 Role of over-expression of HSP70 in apoptosis-mediated by Act D in A549 cells
(a) Analysis of the results from FCM, (b) Argarose gel electrophoresis detecting the DNA laddering in gDNA. M: 1 kb DNA
molecular mass marker; Ctrl: Cells under normal condition; Act D: Cells treated with Act D for 12 h; V+Act D: Cells treated
with Act D for 12 h after transfected with pcDNA3.1 plasmid for 36 h; HSP70+Act D: Cells treated with Act D for 12 h after
transfected with HSP70-pcDNA3.1 plasmid for 36 h, compared with Ctrl, *P < 0.05, Compared with Act D group and V+Act D

group, P < 0.05, n = 4 for figure (a) and n = 3 for figure (b).
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FIHEIR, HSPT0 7EMlE M Kk A R R if 2. T
5T TR AR AR U, AR A A SR,
M mRNA (% RF A 7)) AR 5 AN 2 T4 IE 52
HSP70 [k 82 m T IE R HH. T X 45
AT, HSPT70 A4 Ay 5 0 (1) PR ol B T BRI
T s AL 2R (1 i 7K - 208 T R i i &4 e Fy
ERAEY)CER. PIAE I s B v f v, A
FH HSP70 30k e E, Jl 7 HSP70 2 [A A
WA FUKTFRIZRIE, ]REA K —PMEAER R BT
AR FIHT A

AL, A FERE— 20 R IR U T RR B T
Wi HSP70 (143, ABEFTH Brick H 1) HSP70 Je X
FRETRT Y O 2 N UEA 2. )T IRE
JIg A A G JE N i % R R K, 5 HSP70
mRNA 2 [ A4 Rr 2 45 5, FH Wi 38 3 1 40 161
HSP70 [(23L. 7EMiN HSP70 [ ST R 2 47 3%
PEJE, AW 2R MTT K0 T AS49 41 i i)
BVERE Sy, G5 R EoR, HSP70 S AL AT IR AL B
fEHE Act D 5 S 1) AS49 41 s s dm skl /e,
HSP70 1F X S BEHLTEAZ T B WA 5% . 20 i 3 5
RE I NBE, A mRAETITINE? R THESX —
) @, AT HE— 2 K ] Hoechst33258 %¢ 6 4L k)
ety S A S AR (45 R Bm) R T A549 41
TS0, 2R 58, HSP70 [ XS G BE I G
N Act D 5310 AS49 41 i T- 1 kA, 4l
T R 25 T84l Act D ACBEZ, 1 HSP70
TE SR B LS A% IR W [R]FE X Act D 5 311 AS49
I g 00 L 1 B AT AT A S

FT HSP70 A —FhEE 4 AR EE, B
HERERPAMBOER, WIER Kk, prelgk
B B iy 2k HSP70 il Ji o 440 i A 41 23 75 DL 2R
Ko, BEREIRGEE. A S RLEE— 20 70 41 MK UE S i
15 HSP70 M i g /E /. LA Uk Fadfi i,
M 52 FE I AT T HSP70 R 4% 1 T ZE AR H.

AWFFEE S R R TR B R H T HSP70
(VA R JTORL, I 53 ) K SR N D) i 7] A
T RN P R 7 v R R A ki AT S 0, &5
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Roles of HSP 70 in Actinomycin D-Induced Inhibition of
. . . . . %
Proliferation and Apoptosis in Lung Adenocarcinoma Cell
LIU Xian-Ling"”, LIU Fu-You?, LI Gui-Yuan?, HU Chun-Hong", MA Fang"
("Department of Oncology of The 2nd Xiangya Hospital, Changsha 410011, China;
2Institute of Nephrology, Changsha 410011, China; *Cancer Research Institute, Central South University, Changsha 410011, China)
Abstract It had been proved by many evidences that several heat shock proteins (HSPs) expression is

up-regulated in tissue-derived primary lung cancer, and HSPs may play important roles in development, in resistant
to drugs and in prognosis of lung cancer. However, there have not still systemic research on which HSPs,
especially HSP70 can be or not thought as a new biological target in the therapy to lung cancer. In order to address
the expression and roles of heat shock protein 70 (HSP70) in lung adenocarcinoma, immunoblotting was
performed to detect the expression of HSP70 in tissue specimens from lung adenocarcinoma which were diagnosed
unambiguously by branch fibromicroscopy and were excised. It showed that in the normal lung tissues, the
expression of HSP70 was less then that in cancer tissues. After down-regulation of HSP70 protein by HSP70
anti-sense oligonucleotides in A549 cell line, MTT assay showed that the proliferation of A549 cells was inhibited
remarkably after the treatment with HSP70 antisense oligonucleotides and Act D. There had significant differential
in HSP70 antisense treatment group followed by Act D treatment and Act D treatment group. Results of
Hoechst33258 staining revealed that HSP70 antisense oligonucleotides could promote Act D-mediated apoptosis in
A549 cells with a higher percentage of apoptotic cells (26.91+3.73)% than that of Act D-treated group (16.83+
3.41)% (P < 0.01). Furthermore, the expression of HSP70 protein was increased remarkably by transfection with a
full length HSP70 recombinant plasmid into A549 cells. MTT assay revealed that HSP70 over-expression could
block significantly the inhibition of proliferation induced by Act D, there had statistic significance between HSP70
over-expression group and only Act D-treated group (P < 0.01). Furthermore, over-expression of HSP70 could
significantly inhibit Act D-mediated apoptosis in A549 cells with a lower percentage of apoptotic cells (4.25 +
1.48)% in HSP70 transfection group, (12.89+2.03)% in vector transfection group and (14.37+2.56)% in Act D
treatment group and disappearance of DNA laddering. These results suggests that increased levels of HSP70 in
lung adenocarcinoma tissues decrease the sensitivity of lung adenocarcinoma to Act D, promote proliferation and

suppress apoptosis of lung adenocarcinoma cells.

Key words heat shock protein 70 (HSP70), lung adenocarcinoma, proliferation, apoptosis, actinomycin D
(Act D), A549 cell line
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