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Autophagy at low level in human and rat bladder smooth muscle cells
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[ Abstract |
smooth muscle cells in order to elucidate the role of autophagy in bladder diseases. Methods A total of 8 male

Objective  To investigate whether there exists autophagy in the human and rat bladder

SD rats at an age of 2 to 3 months, weighing 200 to 230 g were sacrificed for bladder tissue. Four samples of
human bladder tissues were harvested from 4 patients of bladder cancer after radical cystectomy. HE staining
was used to locate the bladder muscle layer. Transmission electron microscopy (TEM) was used for identification
of autophagosome in the human and rat bladder smooth muscle cells. Co-location of human and rat microtubule-
associated protein 1 light chain 3 (1.C3) and a-smooth muscle actin ( a-SMA) was detected with double-
labeled immunofluorescent assay. The expression of LC3 at protein and mRNA levels was detected in human and
rat bladder muscle layer by Western blotting and RT-PCR. Results TEM showed there existed autophagosomes
in the human and rat bladder smooth muscle cells. Double-labeled immunofluorescent assay, Western blotting
and RT-PCR confirmed the autophagy marker protein LC3 was expressed in the human and rat bladder smooth
muscle cells. Conclusion The presence of autophagy in human and rat bladder smooth muscle cells at low
level may play an important role in the maintenance of homeostasis in bladder smooth muscle cells.
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1.1 Z3tH

L1 S2mxig Mtk SD KRR 8 H,2 ~3 Ak, (ki
200 ~230 g, W A 57 =4 B2 R 2 PP g B A /DRI 5 i 52 56
PG, R S LG BRI AL AT, IR B T )
T 55 I e o9 Sl Gl T e BR AN IR, LR A 2] T 0
Bo NBEDEFRAS (n=4) 3k B T 74 5 B Bt A R AR b g 42 )
SBTEAER AT T G LB AR5 2 em LR, L
FEUHLHTIREESR ., AREE = F A HE R ot
BB NG R

1.1.2  FEER5H) /N BB 8 Bactin HLAAE [ Santa Cruz
A, B2 SR AR G 1 1 52 5% 3B(LC3B) Stk A Sigma
23] PR A AR R IC L SE SRR AR B R 5l B b
FUPAZAE]LFITC Frid iy 1 £ 5T R = Hihl A iR A H,
B PHFRCY S RIE H Invitrogen 23], DAPI #1 TRIzol j& RNA
$RIBGE I B 35 = KPR T, 005 515057 &% B TaKaRa
25, PCR IRF &0 B Feh 28 A AR B R A 7

1.2 Fi&k

12,1 HE s, AFIRBUBSDEA L 10% 15 /R SARTE &
FEBEEEAREBOK , A A IIE) (5 wm) T HE 444,

1.2.2  Western blot fril AF0K BUBEBENLZE LC3 FEHFEIA
NFNR BLUBE e WLJZ 41214 50 mg I T LC3 & [ R sl
Western blot BT M BR[A) SCHR[ 11 ] 0 STy B-actin
(1:1000), LC3B(1:600) , II2EHufe —Hi(1:4 000) , 1 240 B
ZHi(1:1000)

1.2.3 GBS (TEM) WL B U MAEZERY NHIR BRUBEIE
WAk (n=4) 4 mm x 8 mm, BT A B EEEE R (1% £ KT
B ,2. 5% S % ) Hh A2, A0 BE TR RE K, SR A A B i . B
J& B LAY 2 50 nm 8 M) R I P I 1 45 b 10 vy 4 1
4, I BRASFE PhilipsCM10 ( Philips CM10; Eindhoven,

Netherlands ) 7 5§ F 558~ WSS A Wi/ A 2544

1.2.4  LC3 FPFIAUILEIE H (o-SMA) S5O0 r - A
FIRBUBTEE B HENL 2% (n =4) 5 mm x 10 mm 7 vk KD A
(5 pm) , ZZBEHEEH IR T B & 15 min, PBS ¥ VL 3 K. Y1 h
#:0.3% Triton X-100 4L 5 min,PBS %% 3 ¥X,1% BSA # i
TFHM 2 h, % o-SMA(1:100) Fl LC3B(1:300) 4 °C i pi i
Ao WS, VIR PBS WEVE 3 W FITC ARic il 2E4T L (12 100) Fi %
FHAPRICT ST (1:300) HIR T E 2 ho Y1 PBS 51k 3 X,
DAPL#f FIBFE S min, PBS W0k 3 U, HlE o HVEEFROPR
ATEFRARBOCRIEE T WG NFURBUSTEE R A U] F F T 91
Xof HRWFSE , BAEXS B AN — B b BbR A, A2 SR AT
1.2.5 RT-PCR #:i A 0K BUBE BELZ LC3 mRNA ik
ANFREBEBENUZ (n =4) 202145 60 mg FI 150 mg, F TRIzol &
RNA $2ICR AR IBCR RNA, 58 o 79 5 50 &0 RNA 335y
cDNA J5 , ] PCRAH G RCE AT 20 pL {A£ &K :10 pL iy PCR
Mix,2 pL f#) ¢cDNA, | [ FHF5194 1 pL,6 pL [ JC RNase 7K,
P22 min, 94 °C FiZsPE,94 C A5 30 s, K fl LC3 LR B
GADPH , A LC3 i1 A\ GADPH & k4351 /7 58 .59 .56 C #1158 C,
30 5,72 CHEH 30 s, 4L 72 °C 5 min, JR 459G, B LC3
I GAPDH 34724144 5 wL 43 5|5 6 x Loading Buffer 1 uL &
B, 2% BRI UK S . YT IR 1,

#1 AFAR LC3 GADPH y &5 FFI RKE

P 519751 KBE(bp)
LC3 (KR 37 :5'-CCATTCACCAGGAGGAAGAAG-3’ 319
TU#:5'-GGAGACACACAAGGGAAGTG-3’

LC3(N) 37 :5'-GTAAACGGGCTGTGTGAGAAA-3’ 374
FU#:5'-AAGGCAGAAGGGAGTGTGTCT-3’

GAPDH( KR)  Lii%#:5'-TCCGCCCCTTCCGCTGATGC-3! 434
Fii#:5'-GCCGCCTGCTTCACCACCTTCT-3!

GAPDH( \) i :5'-AGGAGCGAGATCCCTCCAAA-3' 239

FU#:5'-TAAGCAGTTGGTGGTGCAGG-3’

2 HR

2.1 HE &K

HE Z (8 m] IR ORI S IDE 236 15 5 2, JL)Z 50 T2 52 [
ABEAPUZ I FEARS AW R 5 R R E, AR B0 =
S PN AE R AR AL BRI B 52 BE S BRI (161 1) o

A KRR B A B
B 1 HEZ&RFIARMABRESENS
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2.2 TEM WLEAF= K R JE BT 75 28 e,

TEM WA 45 SEUE 52 AN FRUBS EF 9 LA I A7 B /)N
A HUBE T IR SRS e JULAI T /DM A U2 2854y,
(] f 2 — S 6 (AN Z AN AN 55 ) TR LAl (& 2)

AR D AT LSRR B R
B2 TEM ERKRARERTENHEMEE MK

2.3 AFKREMRTH I LC3 fo a-SMA %, 7% 3% 563
AREA
LC3 il a-SMA 56 6 WUBRIE 52 (8] 3) AR BUBE I F-
WL AEAE A WARIC A 1 LC3 ik, HWARC A 2PN B
SARFNEOREAR , 76 1E 5 59 BURI B D728 JLAR i b LC3 ik
EARX

10 pm
|

10 pm
—

(C]
AR MM B: KR -FHEMa e LC3 % 58;C. AT,
D: AFEMMEM LC3 %% %€ .0-SMA; 40 & . 1C3; K & . DAPT
B3 R ARENARKBRERTBNMME LC3 fl o-SMA FiX

2.4 AFeKBZIEBIE LC3 &8 £k

Western blot 46l @75 A FIK BB e L2 AE7E [ Wb 10 &
H LC3 s (E 4) o IEH R LT AMKRAAFED & B MR
ICE A LC3 1y ik, Hdh M M fr 4 B /A FRFRICE A
LC3- 11 A A X/, 47 1E 5 1 0 T T ISP T AL 40 e 7 A
I S 3D

1 2 3 4
LC3-I(18><103)H’...
LC3-T (16x10°)—
B—a(:tin(43x103)4’“®

1 2 3 4
LC3-T (18x10*)—
LC3-1TI (16><103)H. . -.
B—a(:tin(43><103)"M
L ~4:RE4 Mik
E 4 Western blot #il K iR (A) FAA (B) BEMALE LC3 EAKFRIX

2.5 AFKAMBEMILE LC3 mRNA &k
RT-PCR Z55 (8] 5) UES2 AFIR BB BEALZ A7 7E LC3 mRNA
A5 , I RIZKT- - iE 512 RN K BRI e 1 o8 LA 6 1 W o

M 1 2 3 4 5

2 000 bp—
750 bp—
500 bp—
250 bp—
100 bp—

—GAPDH(434 b
I3 313});74) p)

®

M 1 2 345
2000 bp—

<—1.C3(374 bp)
«—GAPDH(239 bp)

®
Mz ;] ~4 XA 4 MRS BT R
5 RT-PCR&EMAR(A)FA(B)FERALE LC3 mRNA #RiE

3 it

HLBE \LC3 S0 LL B Western blot J2& A 5 -4
)z Y BRI AR A ik A gl
1F L BEWLEE BIFI R BUBE -0 LR A rh A7 | /)
AT A LAY 0 4 I 45 0 o I A, O B 2 9 St R
Western blot JIE5E 1 AR BRUBE e -F- 1 DLAH L E A7 7
A WEpRicE E LC3 ik, AFREBEBENLZ LC3- 1 1)
FIR B A RREDE LC3 DENCHE B H B )
G5 BATANIEF AEFRE T , AR BB - AL
HMEAFAEAMK B AW, [AIAE, 32 H RT-PCR FRATHIE
ST NAKR BUBEDENLZ /A 7E LC3 mRNA [y ik, &
A HLEE SRR DOG . Western blot Al RT-PCR 25 5. fIF a2
NG 1PN N7 e L O o A N = i K (17 8
V- [ AT RETE AR B T H LA MU AR S RN 2544 DI RE 58
s HEME

Toie R EE W i ETEE SN, oA YT IR B AE
JR (lower urinary tract symptoms, LUTS) 54 B 5
FASEPE T I PR e L ik S 6 4R R S 4 AR 5 1Y
FR M ZELAE LUTS thff it s o B M (',
TR B F s A, 51EW £ 5% M, 24
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LUTS (& ept i it @0 . 7E 2 sh kol g ks
TR e 8 11 A5 BEL s A5 TR 5 v ) e 0 50 40 s
PEAEAEAE ML JE A 001 o I 7 i Ie A8 A e i e
SATRESE LUTS By—ANE B A LA . 7616 (R A4 i
I b IR 2 B, 0 dte o B 420K 50 R LA it
A R PR I 0 fisk ik S T, T 23 A 03 45 4 A
XA Al fi 2 G BT 1 UL 40 e 48 A 1 i R
EALN R ARG B — R G R Ui AR A 00, oA
R AL AR IR A T Sk S A, X s
IR 25 e 25 e s I~ i L0 B i 4 2 483 4% R 4 e 5
BRI R iR i s A= L PR IUAE o s e Wi 4
FEF SR I RE A0, HgE A A Sh BE OB K5
Tt IO 1 1 DR AT i A HE 2, 08 1 S B0UR 2 JR AL IR
AREE—ZR 5 LUTS SEdR = A

WA A 4 S A 3 — Fp R 2 5 AR 3 T
ZIWEIE . WFIEEE 7S 29 40 A A 8 1 53 405 1), 46243
(A ZRLAACRE 7= A 55 22 1 16 1 S0 (ROS) AT M U
(RNS) DA K 451 10 HeAth 20 ff 25, 76 A A W 380G R %
ROS \RNS D) K453 475 0 A0 B2 B 35T 19 W, ST 118 9 e
185300 3 T A A 405 1) SRR A T A0 B 2 L B 40 2 1 4
P AAL ST A R S SR, S SE B A
W5 ARG I & AR AP TR BN B VI S R, B4R
A7 G IEL W5 1 7K P A1 AS TR AR A AR, S 3K
SEA IO A 450 005 4 45 M 0k S AR AL B E R 7
LAFAHICHY LUTS b J55 I 57 18 JUL 20 7t FR1 ke ot e 4 &
A AR, T BGE PR LA IS5 AT RE B IR , 21
FEOR S RI JRAVLAE LUTS SR A=A, B RAE
Sk YRR A LRSS R R S A I ) By o, HoAE
AEAHSEY LUTS srnfaf 284k 7 90 A W 75 A B3 I
BETIRE?

FEARR () 10 ~ 15 4F B, = AE AR A TR
B, A A S A TR I P 7 A o 4 AR
IF o EAFMSEIA) LUTS UK Bl oA 30 FR AR = Ui 1 1 1) e
F-Ia) AL, PR e 3 1 W 2 A AH S 1) LUTS A 94
FHLAT AT BEXT A TAL FRAIXS 5 LUTS 42405 B 8% .
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