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2EMESERRZER 70 MFI ST
MAEZI— 5 B EIMER

IR FE B & KERA O T KRA HBME”

(PR R 2F A B 2 e B B 2, Kb 410078)

WE  NVRIWENAT SRR T 70 (HSP70) #04] HO, Fr8UZ A 80 /T, SR 230 1 se BEHOR 23 Sl 4
HT 4 NERIERA, pcDNA3.1(-)-HSP70Y (HSP70 #7/E#Y), pcDNA3.1(-)-HSP70™S (1% 5 (i f5 & Bt 58 A8 14,
pEGFP-N1-HSP70"", pEGFP-N1- HSP70™S. [ 4% A5 72 1) C,C o, WUVE 4H B 35 F= 3 b I N 289K FE 24 1.0 mmol/L (1)
H,O, FERI A SN R, B R W e (AN MAZ A R I, T A RAN AT — A7 T P e S e S08 1A% AUk 44
WAL EL )T 3 h, W TSR AR A0 2. FAIR T S W A B 41 i 2 % pcDNA3.1(=)-HSP70™T 4 i I & W 2 1 44k
N EURIAZAZ 5y B 2R R SR (U R B A AT R, HL0, AbFRS 1h, HSP70™ Hi IE# I (#1410 g
WL R M AZ B A 58 AT, T HSPT0MS 78 H,O, AbBE 5 /e A A Mg, TR 2k 7 i B i 1 .
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AR, BER HSPT0 fE 5 MBI BT SO AL A= 00 1, RO AL A Sl I A 3 HSPT0 [ 41 k%

RAZFE AT P& HSP70 WA B4 (KR4 B .

Kigia ARTEE T 70, BOEQLRES, AN, A, B

FRNES R36l

PR 0 2K 1 (heat shock proteins, HSPs)i&:) 72
TEAETRANEY I W BT Rsr i —REA
Ji. K58 B 4 70 (heat shock protein 70, HSP70)
s& HSPs Xk f 2 ) — 51 U9L HSP70 5
246~273 73k 28 AN G HERR IR AL AL AR 7 A1
XA K% 5E A4 5 (nuclear localization signal, NLS)™.
KEBFREY, HSP70 HA %2 KP4 M 411 1F
M. = DERIBEFER W], HSPT0 fediiifilid L &
JI A Y T,

A T ARz P i — ARV s, 2
HER AW 3 i, A28 M 5 A e B AL
S M I O34 S A A A Al T R A
B GREFTR, 2R ER (AR, TNF-a
DA SRS ) RT3 2 A i Az A= 23 e, s
RS AL A (H0,) W] 3 BURACES F% 108 A2 K
O VLA R AZ A= 2 B, JF R I HSP70 fE \ = i A%
A3 2502 A 3% B 11 HSP70 Qi ok 8 40 i A% 4
B AN AL

AHFFURH 73 7 s BEHRA EE T NLS 2k 58
AR, WG HSP70 HilR% A= 43 B AF H s,
PAHIA R HSPT0 gtz A~ 453 i A L.

1 #MR573%

1.1 ##

DMEM #7745, JiG/F I 8 5 Gibico 2w ;
HMHZIR N VIBE, Pyrobest i PR FL DNA 2 4 iy
F Takara /A 7 ; T4 DNA & #:% H Promega /A
"l s W T HSP70 K B-actin H 5o [ T 44 1 1
Stressgen /A 7] ;. “EPU/N B IgG W H Boster 24 il
C.Cp, WLV 40 Mo % &) i ATCC; pcDNA3.1(-)-myc-
His 2 /& . pEGFP-N1 #f&. G418 /& Lipofectamin
2000 % [ Invitrogen A ] ; pH2.3-HSP70 JJUfL 35
Bl 4 5 5% 7 78 R = 2% 0 Tvor Benjamin 25852 1% ;
DH50 BIR A % 0R A7 d E g HI 7% H Roche
Aw]; PCR ARG BEIR DNA [
B /NE TR DNA $2 B0 &3 W F Qiagen A
Al LR MR S8 A b s b AR TR A
Al 51 el I AR 2 F S8R

* ] 5 i BRI 9 R LRI H (973)(G2000056908) A1 FE 2 H 28}
A I H (30300177, 30270533).

TR R
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1.2 7%

1.2.1 A3 FE S ARRE. C,C LIS AR M 4 7 2
Fige, MR g0 10%08 A/ A g 1)
DMEM 5;:7:3EF 37°C, 5% CO, e b g%, 15
KR 85% Ml A RS HEAT AR AR, Hufkwe
J V. (heat shock response, HSR) X H] 43°C 4b B
30 min, 37°CPKE 12 h. S8 AL N R FH 40k ol
1.0 mmol/L H,0, G 1fLiE DMEM k5373 37 CHi
1h, 3h

1.2.2 PCR ¥ 4% HSP70%" J HSP70*S it [K f Bt
HSP70 JL[A v Be g3, BLE HSP70 42K cDNA
JP A% pH2.3 Ik M B4, K ] Pyrobest DNA 2
&8, 8 BamH 1 (8¢ EcoR 1 )-FP-70, Kpn 1

-RP-70 51 P0I BEACEATY 1S, HSP70NS KL A J Bt
P41, SELL7 HSP70 42K cDNA J¥41 [ pH 2.3
JICRE M ARAR , K Pyrobest DNA 284, 4051 H
BamH 1 (8¢ EcoR 1) FP-70 5 RP-ANLS- [ .
FP-ANLS- Il 5 Kpn [ -RP-70 W5 4H 51 %03 B FEH5,
7643 B 315 ANLS (1) 2 NS A B G H 51
BamH 1 (&% EcoR 1 )-FP-70, Kpn I -RP-70 43 54"
B2 A BURR G R, 50 ) R DA HSP70AYs
JEDH, H PCR gtk & aith /5, —80°CLRATF
%M. PCR § B4 4. 95°C A 5 min, 95°CAR
P£30s, 68.5CiB-K30s, 72°CHEMH 2 min, 354
PEER, 72°CHEAH 10 min, 4°CYA ) 15 min. J1H 5]
YW 1.

Table 1 Sequences and digested sites of primers

Primers Abbreviation Sequence Restrictive enzymes
Forward primer for HSP70™" BamH | -FP-70 5" AAAAGGATCCAAATGGCCAAAGCCGCGGCG 3’ BamH |
Forward primer for HSP70"" EcoR 1 -FP-70 5" CGGAATTCATGGCCAAAGCCGCGGCG 3’ EcoR |
Reverse primer for HSP70"" RP-70 5" TCGGGTACCGGATCTACCTCCTCAATGGTG 3’ Kpn |
Reverse primer for HSP70*5- 1 ~ RP-ANLS- | 5" GCTGGACGACAGGAACTCCTCCACGAAGTGGTTCAC 3’ none
Forward primer for HSP70*M5- 11 FP-ANLS- I 5" GTGGAGGAGTTCCTGTCGTCCAGCACCCAGGCCAGC 3’ none

1.2.3  pcDNA3.1 (-)-HSP70%" L HSP70™S
pEGFP-HSP70"" 5 HSP70™S £ A & A& it # . H
BamH 1 (5% EcoR 1) #1 Kpn I XY (32°C/37°C,
20 h) HSP70™", HSP70*S JL[K } Bt K pcDNA3.1(-)
JFCREL (BamH 1 /Kpn 1) 5 pEGFP-N1 Jii ki (EcoR 1
/Kpn 1), 2%k DNA [FIWG R S alif g, s
10 wl % $:44 & 1 T4 DNA VEREBFIE R 4°CE®).
B 5 &8 R B3 AL DHS o 240w, &
B E 5 E (peDNA 3.1) Al - I8 % % (pEGFP-N1)
1) T T AR 228 B P o B, R E IS Pk ot o I 4
Ji, F/NEEFORL DNA $& BGRF) S de moki., — 3
Gy IEAT RIS 8, — o074 E

1.2.4 JEDREL Y. a. WRING Y. RS A dwHeoR 4 w42
IR FR A G AE U0 ] ) DA SOAS 38 AT Ji e N g k1
HE47. F 0.25 ml LIl DMEM 5 98 5L % i 20 pg
TR, P H S 025 ml & 15 wl i BTG
MLy DMEM R5 7836 78 R 4], %3 0E 20 min.
C,Cy, 7N RIS 41 e HI JE 375 DMEM R 97 2% 3
i, BN 1.5 ml Bl DMEM 55773, SR )5 N
AN ERE A RS IR BRI G4, 37°C, 5%I1)
CO, B =M 72, 6 h JaF N 2 ml 7 20%/N

M5 DMEM K573, T 24 h e E4n i, 247
S ARSI b, R Y. [R) R AR N, EE AL IO 3 N 4
Ml 24 h J5, EFRCT 96 LB, W RIMAE
1 000 mg/L G418 Fl1 10%#72=/N - L35 ) DMEM £
FEHIHIE 4 B BRECERE S, SO 500 mg/L
G418 F1 10% 8 A= /N 21 I35 1) 855 9% 3 . () I e
pcDNA3.1 34k, H G418 JEAT IR K i i J5 FH T
POy

1.2.5 A= Ge o, B RAE 30 A b i 40 i FH G v T
AR L 2 MRS 2 R, 4% 2 R / g
E5 2% b R S U T 2 30 min, WS Eh 9% PR L 2
W 5 0.1% Triton X-100/ 58 £ 2% v i = Ui b
PRAAML 15 min, PR SR PG UE 2 I, 1% MK
W /1% VYT PR B 4% (i 4 4 2 min, IR SR 4% 1
WG, T B, WEIHE. Zi- i

Y A/(2x50)

Yo B Ao AT “f Hp, A b
FER A G RS, N O FEARSL, 2x50 8
RE—FEAEE 2 MR, A PEFTHEL 50 40 .
1.2.6 P ENIE AT, 445258 = U AT 5
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2, JH 2xSDS 2 fi# &z v i 24 a0 M Bk A
WA 4N B R% A B T B, 100°C 2 6 10 min,
12 000 r/minx5 min &0y, W ¥E. KX H Bradford
ERHTE A FUE R, #8008 A R i B -80°C
VKA IRAT . 30 pg BVER T4 10% SDS- 2K T4 4 It
Ji e s B YK (SDS-PAGE) 6 h Jii, HLE: i (4°C, It
W) EAYTRETYEE W, 2% BSA =JE ] 3h, )5
IIABHT HSP70 5o BEHTAR 2 HRP Arid (1 F-9 bl
IgG, W E 1h A1 0.5h, DAB & {4k 7]
AT R A

1.2.7 40 MR Rk A= 8 AL A AR (K hitp:
//www.lamondlab.com T $& {1t [ 4% A 3¢ B4 A 20 1%
AT . 29 5x107 A 41 e & B B i 4 s
1 000 r/min &CREEDTE, 4°CTVA Y PBS PEk 3
W UL AR 3 2% 2% vh (100 mmol/L Hepes,
pH 7.9, 15 mmol/L MgCl, , 40 mmol/L KClI,
5 mmol/L DTT) &%, VK FJE 10 min, BHHAIK
UK EAIH 15 ¥, 4°C, 1000 r/min 250> 10 min,
WA bR R 8 2000 A AT VR 45 J5 - 80 C R AT
B4 4y BN 4 B 2% B (1 41 4 (cytoplasm). ]
0.25 mol/L (1) RERE v W BV A U AZ D0ie I 3
ZE1g NN 0.35 mol/L ¥ REFE M, 2 500 r/min.
4 CE L 5 min, 0.35 mol/L [ M v i =k V7 T
WG, HESHE 6x10 s ¥ A KBS A
0.88 mol/L [ BERH ¥ M, 3 500 r/min. 4°C &5 .0
10 min, RIFRAZAZPTIEY), 0.35 mol/L (1) FEHH ¥ Vi
A, Wk I B A EIE, 035 mol/L [
WA E R, 80 CIRAT. AEARMRYRSS, &0, 7Lk
T, F 2xSDS 221 2% i i 2R A% A R v] 45 2 4% A=
ESPi

Fig.1 Identification of four recombinant plasmids digested with BamH I

1.2.8  FLIR E B R BCE. MR AL b A B TR
A A7 ) LDH e A &, WU R4
JEGETE T 340 nim AR A I 3% F3 R 40 Jf K B v T
LDH 7, 4% FaCiH5T LDH B BC% : LDH BieE
(%)= $% 7% ¥ LDH/ (5 7% ¥ LDH+ 4il Jf2 LDH) x
100%.

1.29  Soib b BE. Hdn P (ats) Ron, AL HLES
H e k5%, Z AR REERETT 20 P <
0.05 AW A geit22 2 X

2 % B

21 £YEEFE2H HSPIO ZEMES R
HSP70"" & HSP70*™S ELAZE(RHIBGYI % 2

HYE B8 R o, 78 HSP70 24 0k
Uiy 25 246~273 i 135 28 NS HL R AR AL S PR AN WL 1)
MERES5, — M T 246~262 fi7, 55— 1A
257~273 S, EEXFIX—45K, ARWEFCR 5 b
BB AT 28 M2 LRI B, JFH R L%
FIBHAR.

M BamH 1 F1 Kpn 1 43 51 XU U] #4411
pcDNA3.1(-)-HSP70Y, pcDNA3.1(-)- HSP70S Ji5,
Al — K2 2.0 kb (148 A v BL(HSP70YT 24
1921 bp, HSP70*S Jj 1 837 bp)(/& 1a4, b4), K
/N5 PCR § 38774 (] 162, ¢2) —3. H EcoR 1
A Kpn 1 43 7 AU ¥) pEGFP-N1- HSP70™S K&
pEGFP-N1- HSP70" Ji5, [AlFfE AT WL K/ #H Y. PCR
FEY RN R B (B 1e4, ¢7). FEIN 45 Rl
UES2 6 A BT 51 5 HSP70 55 8 v 41 58 42— 5L,
N7 A IEAf (I 25 SRR o).

HSP70%" HSP704Ns

© 1 2 3 4 5 6 7 8 kb

(or EcoR1) and Kpn I in 1.0% argarose gel

(a) pcDNA3.1(-)-HSP70""; (b) pcDNA3.1(-)- HSP70™S; (¢) pEGFP-NI1- HSP70*™ and pEGFP-N1-HSP70"". al,b/,c/: 100 bp DNA ladder
marker; a5, b5, ¢8: wide range DNA ladder marker; a2, b2, ¢2 and c5: responsive PCR products; a3, b3, ¢3 and c6: recombinant plasmid digested
with Kpn [ ; a4, b4, c4 and ¢7: recombinant plasmid digested with BamH | (or EcoR [ ) and Kpn I .
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22 MAETAEKFEEEM T HSP70 By FRiX
BB MR

PEEN R EoR, IER KR CC, 41
(Ctrl) M2 3R (vector) H JLF- AN GEAS I £
75 M HSP70 [AEAE. 48 43°C 30 min IR 5 &b FE
FEF 37°C PR 12 h J5 (HSR) (1) 41 Jia R 5 Bf % e
pcDNA3.1 (-)-HSP70"" (HSP70"") & pcDNA3.1 (-)
-HSP70*NS(HSP70°N) 24 h J5 FI4i i rhr, 3448 1)
HSP70 i =75k (] 2).

Ctrl HSR Vector HSP70""  HSP704s

HSP70 Yy -

R

B-actin

Fig.2 Immunoblotting showing the over-expression of
HSP70 in heat shock-pretreated C,C,, cells and transient

transfected cells

1.0 mmol/L it AL HE 3 h 5, Kl C,Cy,
g1 H FL R i S B RE I3 ok B sE HSP70 YT Y
HSP70™S (3G PE( 3). 45 R EoR: IEWEI=H,
0 B L R M SRS TR I TE 10% LA R s T 4 Ak &L
WFE 3 hJE, HAR AR (pcDNA3.1) 41 e FL IR
it ST R 3R T4 (47.8343.39) %, TR XS
M4, P<0.05, 1% HSP70™ &2 HSP70™S [ 41 Jifg
LR It U TR TR 20 31 Ok (15.3242.48) %, (23.67+
3.72) %, W AR T i A A S AL B B R AR A
4 (P < 0.05).

50 -
40
30 | #

20 - #

LDH release rate/%

10 -

Ctrl H0, 3h

Fig.3 Effects of HSP70"" and HSP70*™* on LDH release
rate induced by H,0, in C,C,, myogenic cells
Compared with Ctrl, *P<0.05; Compared with *, # P<0.05. MW :
pcDNA3.1; [J: pcDNA3.1-HSP70""; []: pcDNA3.1-HSP704N5,

2.3 SEHNEIES HSP70 RN E AL EE

TR AREE 2N, B4 HSP70YT
FTHSP70%S 3= BLA7 41 i 22 (& 4a, b). H,O, 4L B
1 h 5, HSP70VT DU K040 2 A4t Az b (1] 4c),
1 HSP70S {7545 B AE 4 2% v (18] 4d).

© Mo
o -.

Fig.4 Fluorescent microscopy showing the intracellular
distribution of HSP70"" and HSP70*'$
(a),(c) cells transfected with pEGFP-HSP70""; (b),(d) cells transfected
with pEGFP-HSP70*™5; (a),(b) cells cultured under normal conditions;
(c),(d) cells treated with 1.0 mmol/L H,O, for 1 h (20x10).

(a) Ctrl

HSP70%"

G B 5 R BoR, R4 H0, Ab B 1 HR 5
T b JF Pk 5212 h 19 4 L . % HSP70Y K
HSP70S 41 %A= 5 11 )5t T ) A e s il 1) HSP70,
T 400 25 20 4 v ) ] WL HSP70 34947 58 i ik . {E
H,O, %L B 1 h J&, #RTC NS RIA0E. ¥ HSP70Y
S HAZA— 5 1 s rh Be A 1) HSP70,  [R] IRy 4H il v
W& — & B HSP70. 4 H,0, 4b¥ 1 h J5, ¥
HSP70NS i Jf 4% A~ 25 [ i P AT A HSP70, iy 41
Ji 3% B0 5 = 1) HSP70MNS R3% ( 5).

HSP70*Ns

HSR HSP70""

Cytoplasm g

Nucleolus

Fig.5 Immunoblotting showing HSP70"" and HSP70*'$
within nucleolus and cytoplasm
Ctrl: cells cultured under normal conditions; H,O,: cells treated with
1.0 mmol/L H,O, for 1 h; HSR: cells treated with heat shock at 43°C for
30 min, and recovered at 37°C for 12 h; HSP70"": cells transfected with
pcDNA3.1 (-)-HSP70"" for 24 h; HSP70™S: cells transfected with
pcDNA3.1(-)-HSP70*™* for 24 h.
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24 BIRTHIAIE K HSP70 HIHI 546 L 8 B B A%
(]

HEORIG IR G A R R, IEH CCy AL B
A 12 MIRGEHECE, AT A R AR (18 6a).

oy ()
W%? © m. A

S

vl
2
o
=
E
=
=
5}
g
s
S
17}
[
=]
w
e
2
£
=
Z

zﬂﬂﬁﬂﬂ

Normal HSR HSP70%"" Vector HSP70*MS

Fig.6 Effects of heat shock pretreatment and HSP70 on
nucleolar segregation induced by oxidative stress
(a)~ (j): toluidine blue staining; (k) statistic analysis for stained
nucleolus in 5x100 cells, Compared with normal cells (Ctrl), *P<0.05;
compared with *, # P<0.05; compared with H,O,-treated cells which
transfected with pcDNA3.1 (-) (vector) and pcDNA3.1 (-)- HSP70NS
(HSP7045), A P<0.05. W: Ctrl; [J: H,O,.

AEMAEA S 3 h, GO R ok B 2
ik 5~7 A~(KEl 6b), ZGuit o bt Wonid AL A b 5
3h, BAEH M (5.89+0.74) B 2 & T OE H 41
(1.46+0.57) (P < 0.05) (/& 6k).

2 AR T [ Y (43°C 30 min K 58 Ak BEIE T
37CRE 12h) J5, MO R IER, e
A2 UK Ay (1.73£0.66) (B 6¢). 2448 VK 78 [ b
(A0 M P Ok 2 s T AR A 3 hy Bt R B
H AW H A (2.04+0.98) (Kl 6d), 5 1E 5 6 B2 A Y
(P>0.05), Bl Fyaisdaniig <
0.05) (4 6k).

0 R B D Qe R, B pcDNA3.1(-)
-HSP70"" (/| 6e), pcDNA3.1(-)- HSP70°S (14 6i) &
AR (B 6g) SN CCL 410 24 h J5, 2041
BB [FIRZ A EH 43 3 4 (1.97+0.65) (2.15+0.41)F1
(1.77+0.53), 4tk 22 57 G Wl 35 PE(P > 0.05) (8] 6K).
MEEFL 24 h J5, T 1.0 mmol/L 44 S AL FE 3 h
KL, % pcDNA3.1(-) % #& & (K 6h) K #
pcDNA3.1(-) -HSP70*S (1] 6) 21 41 i 4 1 (1) #% 4=
B H 2351 4 (6.13+0.63) F1(6.87+0.84), G £ Tk
28 b AR A0 S A BRI A S DR 4 B (P < 0.05) (4] 6k);
IS, % pcDNA3.1(-)-HSP70™ 41 fiil (14 6f) £ it
AL PE 3 h e e AR A K H 5 H A (1.64+
0.86), B # KT A A AL HE 1) pcDNA3.1(-)
AR F2 pcDNA3.1(-) -HSP70™S 4 s (P < 0.05) (/&
6k).

3%’

PR, KREHFFTRIL HSP70 HAT W] B/ Bt
S L5 1 BT JR T AR IR R AT ST R B,
HSP70 i #1fi] Cyt C 15 Smac M 2 A (1R T,
Wi Caspase FIiE A LU AMHIRZA— 8 1 5T C23 (13
R R FETAN M T AE S 7. T HAESE HSP70 fg 2 5%
) ok AR A S T R AR L B0 LA A A )
B AR BRI IEEARE TN AL T
BB ) 1~2 MEAZRORAR S Z AP 80 HAL £ (k%
AZ RSO BRI S A AR TAR R Al b, g2
HESE T A AR RE S 80 C.C, WIE A Mtz A= 05
B, AR v s N 3E I 5 5 HSP70 B LA AR T
A B RISREFH A% A= 7 B R A

AR T N A 28 (1) 5 3 AR o B TR IA
)N B, e NS AR e IR F- 1 (heat shock
transcriptional factor 1, HSF1), &[] HSF1 JE %
SRR G N SR A R A A%, IF S 2 AT U
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Ji 8l 7 X 1 #AK 58 JT 14 (heat shock element,
HSE)4i &, AT A 213 28 R Jifp ik R () 3R A0 19, X 4t
55 R AL R 2 Bl IR B0 B 1 e HSP70,  HSPYO,
HSP25 A5 450, 3= DU B0 Dk sE,  #uR o
N BR T HSP70 i Rissh, B — e L5
HSP90, HSP68, HSP25 S5 IAHY N3, T 780
i B HSP70 MIFiax -8 e, AR5CRH -+
v FER AR MIE T & A HSP70 42K cDNA 5 41 () B
¥ ik # 4k pcDNA3.1(-)-HSP70™. 45 K &% B, ¥
pcDNA3.1(-)-HSP70%" ‘T A 41l i fff HSP70 i K ik
Jei s FAT 5 PR S N A — BRI A AN
Ao B IPE R, U RV AR S N e 15 5 2
HSPs ik, HILHUZA-H45 11/E R 5 HSP70 ()5
RILKRHED.

IERIRET, HSP70 = E 404 T- 40 e v,
AZA AT T 40 Mk b AR RS 40 B, H 40 A
A 5 a0 2 B E oK. BT LA, LA e E N 4
R FR 0 R A A W] e AT PURA 0 AE . ik
—PERIT HSP70 7150 N BOIR S A% S =7
B, AHHFUIRNIN A T 4K HSP70 5 GFP [l
& A& pEGFP-N1-HSP70™". ¥ H 5 A\ 41l i )5 & 31
IEH I, 4K HSP70 EE @ T il
A AL FE S 1 h, HSP70 KFB4r3E A4 % . K
F G5 BN — 20 T AR FURUR I, M 4i i
TEAR RSN, i Az A I — 5 & 1) HSP70.

W5, KHAEDIE B0 KL, 75 HSP70
N 3 55 246~273 A7 (1) 4L 28 Mo FL R IR FE A WIS A
HLE () XA A% 8 A7 {7 5 (http://www.expasy.org/
prosite/). A it — & [ W] % & AL 5 5 (nuclear
localization signal, NLS) X} HSP70 141 fuAZ % {7 J
PUA— B E - B 5g w0, ABFUR T — AR
NLS 45 #4301 HSP70 5848 A4 15 344 pcDNA3.1(-)
-HSP70NS, [ I3 g 7 AR I (1) 43 (5. 58 8 A
FIL3 A pEGFP-N1-HSP70 S, 7351 5 N\ 40 g )5 75
oo A A &4 B, R AR A Y A R R B
HSP70S M4 i 2 1) 40 f k% Az A= R4, DI 2R
F T IHIRZA Sy B A A

R E i N C,Co, 4 M ) H =i 22 15 1¥) HSP70M
L5 HSP70™S [ A=) 2435 Pk, ARWFFURL I T 4 S 1A
X T S A S B4 LR M SR JBCR IR S T, 45
RN, T RAK HSPT0 i e e hfs 5
(1) HSP70 5848 1434 fie {2 25 4 ok S AL &0 P B 1R
it S RS T 3 AN FRATTIE K B U LR AR 4
B4tk 7 HSP70Y 5 HSP70™NS WK 14, 73 TFEIRTh

R HT I 20 25 I 7k, HSP70YT 55 HSP70S 2
FIE R A TR IR FL IR I R M e 1k, kAR B
HESLRIWIE R R, WHEIEA S E
FI C23 (2= %) 456 1Ife 1 (AR R ER). X —
gi WL oR, S A4 H & R IA 1 HSPTOY &5
HSP70NS 35 B AT A= 1) 235 Pk

AU BT E R, BATAK AN, 8
i NLS 45, HSP70 M43 1) 40 B A% K A%~
BT, A LB A B A A LU

S ARG A0 T B T ONLS dRoE
HSP70 1) M 4% B R A= B A6 5 MR, T 5% Wi 45
HSP70 #I#%A=5> B E . {2 HSP70 158 73 ¥
BTN, AR TR A A A HAE R
RAWM, A RHRANIFIT.
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regulates nucleolar segregation and antigen translocation in response

Roles of Nuclear Localization Signal (NLS) in Inhibitory Effect of HSP70
on Nucleolar Segregation Induced by Oxidative Stress”

WANG Kang-Kai, E Shun-Mei, JIANG Lei, ZHANG Hua-Li,

LIU Ke, ZHANG Ling-Li, XIAO Xian-Zhong™
(Department of Pathophysiology, Xiangya School of Medicine, Central South University, Changsha 410078, China)

Abstract To clarify the roles of nuclear localization signal (NLS) in inhibitory effect of HSP70 on H,0,-mediated
nucleolar segregation, four eukaryotic vectors pcDNA3.1 (-)-HSP70*" (wild type), pcDNA3.1 (-)-HSP70*NS
(truncated mutant of HSP70 without NLS), pEGFP-N1-HSP70"", and pEGFP-NI1- HSP70*" were constructed
respectively. To mimic oxidative stress in vitro, final concentration of 1.0 mmol/L hydrogen peroxide (H,O,) was
added into cultured C,C,, myogenic cells. Toluidine blue staining showed predominantly compact, centrally
localized nucleoli in intact control cells, but in H,O,-treated cells, an early onset of nucleolar segregation could be
found after 3 h. The nucleolar segregation could be inhibited significantly in heat shock-pretreated cells and
pcDNA3.1 (-)-HSP70"'-transfected cells. Fluorescence microscopy and immunoblotting for nucleolar protein
showed that HSP70%"" was localized within cytoplasm in normal cells and redistributed to nucleus and nucleolus at
1 h after treatment with H,0,. NLS deletion mutation of HSP70 (pcDNA3.1(-)-HSP702) abolished
H,0O,-mediated translocation of HSP70 from cytoplasm to nucleus and nucleolus, and subsequently, its inhibitory
effect on H,O,-mediated nucleolar impairment. It was suggested that wild type of HSP70 can attenuate significantly
nucleolar segregation induced by oxidative stress. By mediating translocation of HSP70 from cytoplasm to nucleus
and nucleolus, NLS played important role in the inhibitory effect of HSP70 against nucleolar impairment induced
by oxidative stress.
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nucleolar segregation
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