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[(HWZE] HIY FHREE [ 27 (heat shock protein 27, HSP27) IR IA XA SME I A5 bt i R
L4 B2 ( bladder smooth muscle cells, BSMCs ) L3l & 1 &5 42 4509 S W g D e i sg e, Jiik
HSP27 J K- P18 95 85 2844 E H T BSMCs J5 , Western blot &illl Hi i) HSP27 SRk /K P AP 3 5 i
if B IR BG4 Western blot £l BSMCs PN F/G-actin FCAE K I 45 J7 6 W08%, 48 HSP27 R iA X}
BSMCs WLBh& [ 'B4UE B L5 AR GRS R s M E 21k BSMCs = 4 SR, K I HSP27 fIk 315
X7 J% e 2 PR LAR BB T g . 8558 Dt EE HSP27 4Bk pGreenPuro-sh-HSP27 , 18 5 5 2k {4
TE R Y BSMCs ; 55 TF # X R ZH [, HSP27 T3040 BSMCs 40 il ;N L3h 25 B 2R b F 2L RN 4l 48 , #6:)
F/G-actin HE (0. 116 £0.001) 7R IF % BSMCs (8.717 +0.500) B FF& (P <0.05) ; IE# BSMCs —
AR5 FA AR 80 mmol/ L KC HIIE T WA I 21 A% e KU 4E 718 (8.4 0. 6) mg I 35K T HSP27 T4
[(3.8+0.2)mg,P<0.05], &5 HSP27 {ILaRDBAIRAT] T2 BSMCs WL2h & [ 454948 LIt T 2O 46
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Effect of RNA interference of heat shock protein 27 expression on contraction

function of human detrusor cells in vitro

Xiong Zhiyong'*>, Zhou Peng', Xie Qiubo', Lu Gensheng', Wang Yongquan' ('Institute of Urology Surgery, Southwest
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[ Abstract | Objective To investigate the effect of low expression of heat shock protein 27 ( HSP27)
on actin skeleton structure and contraction function of human bladder smooth muscle cells ( BSMCs) in wvitro.
Methods To inhibit the expression of HSP27, 3 pairs of siRNA were designed, inserted into lentiviral vector
pGreenPuro and transferred into human BSMCs. Phalloidin staining and F-actin/G-actin ratio detection were
used to observe the actin skeleton structure and polymerization status in the cultured BSMCs. The bladder
smooth muscle fibers were reconstructed by culturing BSMCs with collagens to evaluate the contractile force.
Results  Lentiviral vector pGreenPuro-sh-HSP27 was successfully constructed and transferred into the
cultured BSMCs effectively. Low-expression of HSP27 caused significant disruption of actin skeleton structure
and decrease of F-actin/G-actin ratio (0.116 +0.001) in BSMCs compared with the normal control (8.717 +
0.500, P <0.05). The contractile force (3.8 +0.2 mg) of the reconstructed fibers was significantly
attenuated by low-expression of HSP27 compared to the normal control (8.4 £0.6 mg, P <0.05) in the
stimulation of 80 mmol/LL KCI. Conclusion Low expression of HSP27 can impair contractile force of human
BSMCs through altering the actin skeleton structure.

[ Key words | HSP27; actin; detrusor cells; Bladder contraction dysfunction
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i e 2 PR LM 4 1) 6 e i 44k & 1 IR A L
P2 A 95 1D A PR I e i S e 25 VR S, TRl IR
LAy L, ARG T R A BAR Y R e PR
LB WS e 2 T PO e o B P A BT R, TR A
VR BEATERH. o 28 2R 290 70 b A8 P Qa4 9 s A TT 3 3K
168 PR LA A SR BV 22 B854 1) 6 HE 1 52 AN AT 3 ) 40
i, A RE R R B M e IR E B R R —, ™
A B ] SRR 4 B e L 1E TR
TR AT 2E v & IR 58 85 [ 27 (heat shock protein
27, HSP27) fE R —Fhor T AR, X e de 45 25 -1 LAm
LB AREE A W RRAS A T B, 7R T T T
AR Ry R AT R R AE AT, JU AR T R B A BH
5 R M Bl i = 01 iR KO P R AL AR B 34 %
AT IR AL, I S AERH R R BRI OC , KRR
e 4 S I e R

A5 FLH Ao A A 85 5% 8% I o LA M, R
sIRNA L9757 36 T I HSP27 33k, WF5E HSP27 fy#
TRO0F 5% I 1 bR LA B LN 28 1 2 LA B A e Pk Y 5
M PRI AT A5 AR AL

1 #R5FZE

1.1 A
N5 e SF- i L 48 B Bk W T 26 1§ Lifenline cell

Technology 7\ %), 5 7 2 & pGreenPuro I F System
Biosciences /\ 7] , Lipofectamine2000 Jg [ 44 i 7] Wy T
Invitrogen 23 H), A% e LA A 1% 55 2600 F Lifeline
cell Technology 7 71, FITC £ ict i) 44 4556 Ik i 0 -
Alexis A w] , DAPL I FVLIR 38 = KA ], U B iR
HG RN AE A E R ARG BR S |, St N HSP27 £
SEFEBUARIG T Abcam A H], oA B R B = 55
Bt
1.2 7%
L2010 NJBS IS v JUL 240 ok ) 4 b 15 5% BSMCs
NIRRT Je B SR T 85 e - 9 L0 M 00 B 3R Ak (%
5% FBS) ,7E 37 °C,5% CO,[H Ii& 4 j 55 35258 Wh 15 55
3~5dEM01 ),5 ~7 RREVAIIH T JE 22505 .
1.2.2  pGreenPuro-sh-HSP27 Jii 47 44 38 K o5 25 1 55

H 4 pGreenPuro™ shRNA Lentivector i B 45 1% 1
3 Z<HSP27 shRNA T-HL#E gt : HSP27 target 1 CT-
CAAATAAAGTTCAAAGCAAC HSP27 target 2. ATGAG-
ACTGCCGCCAAGTAAAG HSP27 target 3;: GCGCGTGT-
CCCTGGATGTCAAC F-& % F 3 A% H e % . HSP27
sh 1 IFE ¥ : GATCCCTCAAATAAAGTTCAAAGCAACT-
TC-AAGAGAGTTGCTTTGAACTTTATTTGAGTTTTTG
HSP27 sh 1 Jz X : AATTCAAAAACTCAAATAAAGTTC-
AAAGCAACTCTCTTGAAGTTGCTTTGAACTTTATTTG-

AGG, HSP27 sh 2 1F X : GATCCATGAGACTGCCGCC-
AAGTAAAGTTCAAGAGACTTTACTTGGCGGCAGTCTC-
ATTTTTTG, HSP27 sh 2 Jx . AATTCAAAAAATGA-
GACTGCCGCCAAGTAAAGTCTCTTGAACTTTACTTGG-
CGGCAGTCTCATG, HSP27 sh 3 IF ¥ : GATCCGCG-
CGTGTCCCTGGATGTCAACTTCAAGAGAGTTGACATC-
CAGGGACACGCGCTTTTTG, HSP27 sh 3 Jx X: AAT-
TCAAAAAGCGCGTGTCCCTGGATGTCAACTCTCTTGA -
AGTTGACATCCAGGGACACGCGCG,
FAZAFBREE 53018 K, pGreenPuro %K% BamH |
Hl EcoR 1 XY YIRS JS 538 K™= Wi 4%, etk
A DHS o JESZ 254, 280N 75 55 2% T e BV s ke, 28
7 53 3IE )5 fiy 44 M pGreenPuro-sh-HSP27-1 , pGreenPuro-
sh-HSP27-2 Fl1 pGreenPuro-sh-HSP27-3, #|[] Lipofecta
mine2000 %% Yt R 45 ¥ pMD2. G, pSPAX2 & 3 Ff
pGreenPuro-sh-HSP27 i 43 5l e % YL b F X £ A= K
W0 293FT 4l fifg, 37 C K5 3% 48 h WA 5 L IH W,
10 000 x g &5.0> 10 min, SR 545 3 H 0. 45 um JE4S
U/ 38
1.2.3 1205 #E5%E g BSMCs Je % 5E HALRE T
BSMCs 4 A 24 FL#R,2. 5 x 10*/FL 1 %5 B 43 Ff 40 g .
KSR 24 h A RE A 2 BT PR #E K 200 pL,
P B 55 R 1 FL A, IR =S 0 B 2% e AR 2 G
BSMCs 1E X 24 h J5 B LT A BT i BSMCs 15
FRHE, ARSI SE 48 h T, TE SO WU T W45 4 i J%
YR, Western blot #5{l HSP27 & /K- I e T4
ROR B 1| BT 25050 .
1.2.4  REHKRZOCY A Bk s d A4 W
BSMCs, W 1 22 4 45 5 3, 2 R [E 5 30 min J5,
PBS 9% 3 I, A FITC #Ric 9 A FF Ak (1: 200 i
B ) F1 DAPL AZ YL, 5 i T RG34 30 min, PBS ¥
VRS OISR AR AR T AR
1.2.5 Western blot % F/G-actin FAH RILEEN
AN 35 BSMCs 1 {1 F-actin fll G-actin (9 & & L {H
(F/G-actin FUAE) FHARVEAL 40 ML N L Sh 3 11 09 2R 57/ 45
BARZE ., BRHE F/G actin in vivo assay kit ( Cytoskeleton
Inc) VL5487 Wk EA TGN o fRT 34 40 R < X BELZH
HSP27 T4t 20 BSMCs 43 il 75 41 i 24 fife 175 W v 24 i
10 min ( 2 % %% )% 43 : 50 mmol/L PIPES, 50 mmol/L
NaCl,5 mmol/L MgClL, 5 mmol/I. EGTA, 5% H i,
0.1% NP40, 0. 1% Triton X-100, 0. 1% Tween 20,
0.1% 2 33k 4P, 0.001% #7016 550 F 8 11 B 4 )
#1) 4R J5 37 °C,100 000 x g #BHEE.C 1 h LISrES F-actin
1 G-actin, By A5 /N O W _FIE W, 0B F-actin
RS 100 pL, FEAMRA)E UK EBEE 1 h A S x
SDS ZE Wik JE E4T Western blot #31
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pGreenPuro-sh

pGreenPuro-sh-HSP27-1

Bright field

Bl EBRsEEFEIRRERTFIL

1.2.6 = HE4H % 55150 80 i by 2 S Wi 4 70 A
THALIAR SN FR 1 BSMCs , HEEANI& EE 4 3 x 10°/mL,
HCE T UK T ELS mL ARG, S IR AT ER 24 uL
0.1 mol/L NaOH, Fifil A 400 wL FEBKEHE A 1 5
(5 mg/mL) , 57 BIIRA] . SElinA 46 wL 10 x PBS,Ji%]
FEAIA 1 520 WL A8 % 01 UL 200 L 1) A8 P i, VRS
J& SERIAE = 4ERE FE ML (5% Oishi® (99256 77 vk
HIVE) o IR E 20 min FEREEER S, 0AGE 244K
TR B B IR 5L F R RN 2 A b 45 92 7 d, HE Jefa
Y B BEJE Hp BSMCs 48 AR 15 0 o

BCHS AR A 00 8 L 2%, — i i1 2 T 22 TG L (F- 3 AL
) YRGB , o7 — B A Tk g ds 1,37 CfE
KM, Fp 2238 DL 95% 0,.5% CO, iR & <M, 78
Krebs ¥ 7 -7 30 min, 8% 5 /il A 80 mmol/L 4 KCI,
FH RM6248 Z Jyfg A B AL i S 2 S 25 i Je L& i
il BE A4k B A KCL J5 5 min A0 58 31 8 e K
W W FE 22 R Fmax,
1.3 it oW

Jii FH SPSS 18. 0 Zeit#k 4, i+ Bk A v £5 TR,
ZH A LSRR « K,

2 #R

2.1 1&gk KA BSMCs

pGreenPuro-sh-HSP27 Jfi$ii %% 44 293FT 48 it , £ 2%
W EEE , fUR B IS G #: E > 10°TU/mL, fifb 4%
1, % 9% BSMCs fiii MOl = 10, EERS R i 1 )5,
LR > 95% , HAH ML OR K Ry SE 4 B 28 S )
(K1),

Western blot £l 25 F 4275 X 41 HSP27 & [ 4H
RIFIK T (0. 415 0. 031) , 59 LAk v HAZE 11
AHXS 23K 7K -4y (0. 430 £0.028) ,3 2 T8 40 g 1Y

GreenPuro-sh-HSP27-2

pGreenPuro-sh-HSP27-3

51 BSMCs %6 BB x100)

HSP27 & [ 3235 7K 40 318 (0. 145 £0.014) , (0. 034
+0.008) F1(0.039 0. 009) , ¥4 g K F 1F X BR AN
ZIR TR AR (P <0.05) o 1A 2 4 T
m, PE ik, FATT i £ pGreenPuro-sh-HSP27-2 i#47 J5

Lt (K 2) .
1 2 3 4 5
HSP27—> o7

GAPDH— w— e cm— g > | 16x10°

1.3 #48; 2. pGreenPuro-sh; 3. pGreenPuro-sh-HSP27-1;
4 . pGreenPuro-sh-HSP27-2 ; pGreenPuro-sh-HSP27-3
[E 2 Western blot # il &8 T#H 4 Hy HSP27 | B RiZKE

2.2 4KIF¥EFR BSMCs RN E LI &

BOCIR M BB T o] ILIE % BSMCs N L3 &
PR 20 65 PN 250 S JBC R o0 A, 7 20 M 30 25 e S
() Dk AL T S = 5 I 2 O AR B 2, E iR 3 LB
B 2247 1 HSP27 1-3t41 BSMCs JL3h 28 1 4% 46 Bl
AR s /N BRCR, TR i L3N 88 1 227 Bk, Al i e
BEEME(ES),

20 000 pwm

—

20 000 pm
—

A st RB4H; B Ak & ik HSP27; 4k & 3% % A FITC 474269 F-

actin; 35 &, 3¢ & 4 DAPL 3 &, 649 4 i 4%

B3 BotHBRERMIEWRMEIMNESF BSMCs HAlzIEH
MR ESREHEL
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2.3 HSP27 3+ BSMCs IL3h & & F Ak 5 09 % vk

Western blot #& 1 45 542 78 HSP27 T4 BSMCs
i) F/G-actin FLfE H (0. 116 0. 001) , B % F 1F %
SFHRAA[ (8.717 £0.500) ,P <0.05,[& 41, £ T4
2H 20 R B SR 25 R B R B B TR T R AR, R R
HSP27 {315 ] [ e i PR LA i P9 LBl 2 1 1 R i
A AR B s B B 5 s ), DTG PT BB E — 25 5 |k
S5 T RE R85

X HR A HSP27 T4
1 2 1 2

43107 e - -

1:G-actin;2 ; F-actin
4 Western blot # Ul F3 HSP27 1A%+ BSMCs 41 i1
F-actin 1 G-actin 2Lt (F/G) 8
2.4 BSMCs J& 45 5 # |
HE #8478 BSMCs W 7E = 4 % 7% L 1E # A=
£, HIESEERT A0 Dlan iR s 85 255 (| 5)
Bl 6 455 s, [ 7K IEFE A 80 mmol/L KCI J5 fig
W R IE & BSMCs By 4s, 7 34 i KW 46 71 Fmax
(8.4 £0.6)mg, ifif HS27 &N T4 7E KCL 3~
AT A B S WSO R B R 728 e SR B 1°F- 2 Fmax oy
(3.8 +£0.2) mg, I BAL T X HRZH (P <0.05) , 80 mmol/L
KCl 7] 75 & 1F % X} B BSMCs 7= 4= B 5 Wi 45, 1 75
HSP27 It 20 4 i H A0 380 %) e e 70 W TR R

KC1(80 mmol/L) 0.37
;Q?‘é P g J 0
o e e N — e —
-’D? -——-v———ﬂ-——d\n.____vv\

037

S KCI(80 mmol/L) Ly
B
H- g
5 R
7
iz 037

5 =4t BSMCs 145 146

500 pm
—

3 it

BRI T i/ HE B A PR BE AR AR KRR B Bk
T I e PR VLA B (0 T 5K SR . SV LA L )
W 45 AT IR AEAR AR b T L 3h 2 13 4 B 4 )
SERCPE R IR S 4 L 42 205 4 2 A 3F 38 B JUL IE 5 i 4
L, [ s 2 22 FpR A AL 5 2000 S 1 WL 45 2
RERR RGOk [R5 . WF 5T WSE 0 LAY LM R 2
PSP E ARSI S LA SR, IsiEA
R AL 22 b T35/ i B Bh 25 AR A , — B4k
FUAG 05 S B , 5 7T BT 38 BRI 20 B Wi 4 1 A
A SR L AR ACE S L i g
LR B RIF 5 A 42 7 S 3 LD 30 25 1 4 B 2 )
B/ fit MRS Ay 22 g AR RO I 0 i A )
FHLHS N FRATRRE BTt & B, 75 2k SR Uk B
SECA BN AE = 1 T BT Y LR Bt A B
PEIE M I A e L DR, 76 4% 405 2 e T
S AP JB5 e - Ve UL P 200 6 240t B B I 1 i 45 2
RE/rEE,

HSP27 V5N —Fh BB 03 TR, R L 3
SEA BRI/ FRIK T R 1 22— 7R P LAY
Wi D RE B AT R BB T . HSP27 1926 5A R R
PAE 20T LB B RIZE S M i D Re R 35 vh R T
T VE R DR 0 HSP27 765 1 L 40 v Al 3 1ot
SN JUL 22 40 242 0 sl 2 V-4 3 - 1 LA 7 s Al
a5 B RAE RO B L BB R/ HSP2T B
AL Je HOm PR 3, BT WA, p38 MAPK K p38
MAPK 343 1) 85 1138 | 85 1308 C (protein kinaseC,
PKC) JEIHERR fny LU 5538 M. HSP27 45 3 ik
BRALAL A5, 4351 Serl 5 Ser78 Fil Ser82'"* ! | FA1Hk
FERIWTE & B 2 PR U BE )5 A IR AH 5 HSP27 1y 3¢
I 3 AR A7 s AR TR 25 4 Hh B A i P g A
o, TZAE Ak 5 M4 1 /N IE AR G, SR 23R
HSP27 A REZ B - 4 LG B B 4P 2 1, 7E 20

1000 pm
O) — (C)

A:BSMCs £ RRJZR P34 T d 9S4 1 Z 4485 A8 ;B .HE £ & 5 T Al R P A K6 BSMCs @ ft;C. HEETTRLEmEX

WY AR, & FAEF 8 It e £ K442

6 BSMCs = #1575 ERMH{ER HE 2 X FMMDH
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Bl G i e B RN R AW e e L S v T [T S F RN
A5 A RIS PR B 40 M I B 0 2 B R B 5 A0 B BT 44
REH T LEARBRSE R, BATH RNA T4 97 1 T 4
TSRS BSMCs Hft HSP27 (13535, 45 5% i HSP27
(IR R 3K 7] 4% 52 i BSMCs () F-actin 21 g B 42 45
¥, FEOLAN M ES AP B, vT BB IR 4G T AR T FAf 32 22
SEF IR

WUBHEE 2 B T LA L2 /) £ B854, 16
Ve LA AR P PR AR B X, BT Z2 R L sh 2
F-actin FIERRWLHE FH G-actin, 75 1L 5 ¥ AL 09
5846, F-actin fl G-actin 4bF —Fh h & H0R 2, 76
VAT AU LRI Bl o3 ARG (B DL BT T L2 B e e
It B WUBK 7 i 457 T P E B A U (A R AR
% IO~ 1 WL 4 L Bl B P AR S A C I 58 A G,
T g HSP27 1 % 15 % F 3 FR WLAM i P L 3h 2 1 A8
BRI FER, FRATTS AN [R50 A 4L N F/ G-actin FL
7T R, 25 S 3R B HSP27 (IR 3R 1A nl B & %2 F/G-
actin HLE , 175 20 il 9 K F-actin 255, X 7] fig )& &
BN RS AR AR . b T S UE HSP27 Ik
IR FE LS B P 45 6 S T L4 6 4 P RE 1Y R
mi, FA TR 2 T = 4k BSMCs 41 Jif 35 3255 80, I 7 KCl
SRR ARG I ) T I P LA A UL 2% 1 A Rl e
T AE HSP27 fIG% 35 11 40 i b I35 46 0 2] B 2 19 i
EipIR I

DRI, AT 19 HSP27 n] LA Sy Ji e - v AL 400 it
W EZL N, #id 5 5 G/F-actin B4 1315
HE VR AL 4 T AL 6T HSP27 (1) 26 3k B W 18 4k 1)
PP IR T R AR T I IS AR D Be R A i R A — 4%
PR ASHFIY AT XT HSP27 1432 35 76 JBE e Uk 4 o) g
REf A AT T 0125883, 6 F HSP2T B R fb A
SRR FRAE S HSP2T YT actin TGRS (1) HAK I
FEML 0 15 5 2 530 f 55 7 1T ] B A R IR AR
MIARE T ) .
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