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Wi o Db 3o SR PR A RO R G SR I Ak 43 B B 5% T B R 78 5T T2 M ( bone marrow mesenchymal stem cells,
BMSCs) Fl i BE-F-35 WLA0 M ( bladder smooth muscle cells, BSMCs) , FXFH T T %% . fEULIEAY F DB b B 55 19 BMSCs
F1 BSMCs 43 514E g B P A BRPEXT BRZH K345 1Y BMSCs 1 BSMCs 7EAA A1 38 1 42 fih 5 Ak 4 foh M b 35/ S S0 96 40, W iE S
J5 1) BMSCs 275 0] -3 )L ( smooth muscle cells, SMCs ) 73 kil i G 25 S Fl Western blot #4755, &5 X BMSCs
AT RN ARG 25 5 B 7% CD90 |, CD44 &3k BH %4351 4 99. 78% ,60. 27% ,CDA5 Fik B, BAEZH M 0.21% . 7F
BMSCs 5 BMSCs 2 [r]35 55 i) S256 1, Western blot 25 5 2 7~ : BMSCs 74 5323k /D calponin 25 [ , #2fii2H calponin {3235 [
BR R0 ) A S B 1S 2 AR b 2H TE I AR AL s SR 0O R B AR AR I 3750 8 RER /- HIAEHT calponin FHHE: , A Ez il
HE5FEFATCY B 8518 #1250 BMSCs 5 BMSCs il 2[Rl 5555 68155 BMSCs [l i Lok
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Cell-cell contact induces mesenchymal stem cells differentiation to smooth muscle cells

Liu Xiaofang, Wang Yanzhou, Xu Huicheng, Liang Zhiqing ( Department of Obstetrics and Gynaecology, Southwest Hospital
Third Military Medical University, Chongqging, 400038, China)

[Abstract ] Objective To establish a co-culture system between mesenchymal stem cells (MSCs) and
smooth muscle cells (SMCs) in vitro, and study the influence of SMCs on the differentiation of bone marrow
MSCs (BMSCs) into SMCs in the co-culture system. Methods Density gradient centrifugation was used to
separate and culture BMSCs, and collagenase digestion was employed to separate and culture bladder smooth
muscle cells(BSMCs). Then the 2 types of cells were identified respectively. Then the cells were divided into
4 groups, BMSCs culture group (positive control) , BSMCs cells culture group (negative control) , BMSCs and
BSMCs co-culture groups with contact or non-contact. The expression of a-smooth muscle actin (@-SMA) and
calponin were detected by immunofluorescence staining. Western blot analysis was employed to determine pro-
tein expression of calponin. Results In contact co-culture group, the positive rate of CD90 abd CD44 were
99.78% and 60. 27% respectively in BMSCs, while only 0. 21% for CD45. Western blotting showed that
BMSCs expressed little calponin, but those contacting with BSMCs had an increasingly stronger expression of
calponin with the elapse of contact culture time, while there was no significant change in its expression in BM-
SCs with contact. Immunofluorescence staining indicated that part of BMSCs were calponin positive at the 8th
day after culture, but no positive cell was observed in non-contact culture group and BMSCs culture group.
Conclusion The contact between BSMCs and BMSCs can promote the differentiation of BMSCs into SMCs.
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stem cells, BMSCs) fy T H 2 [n] 73 fL ¥ g , LA S AR f i
JEE i 2 WO ERAR T A R AT R B S
Y AARSIMGS T A A 4 - UL 2 A 45 A
B YXE LR BB R YT IR I IR R EE M B 1. 7R
SE R WIFAE 1 BMSCs BETELH SR th or L 5
S L 4 L A 0 2 e M AL P 4B, 00 T 240 P e
BB A el 0N RV = A VBT VA d o) A 18 e 1
il W AN T R R I AS IS4 A P 4 L A A7 (R TR B
B ) o W WLS =, 2 UE BMSCs [m] ~F i WL 40 i
('smooth muscle cells, SMCs) 73b&% & BMSCs /E K
FhF 4 i H T2 TR SR AL RS SRt

1 HRE7E

1.1 %34

THIEMEE SD KB, 1 Al (RIiHR2Y 120 g, HEE = ZEE
KEEE S 4t
1.2 &7

i DMEM 153435 (HG-DMEM , Gibeo 24 ) , {icif DMEM
153237 (LG-DMEM Gibeo 2 &) G 4E 1% ( FBS, Gibco A #])
PBS ZZ i (T AZ &R A F]) , e ( Gibeo 24 H] ), T 7852 JF il
(Sigma A®]) , WP ( Gibeo 24 7]), BEHXMMETFR/NE
(transwell , millipore 22 &) ) , HT V-1 Wl -l 3N & [ 5 58 BEPTIE
(a-SMA A2 &4 2 7)) , Bt calponin ¥ 5T BEHT A (abeam 2y
")) ,FITC W FEH0 /N IgG (B = R/AH ), DAPI(E = RA
A, B A R B L E BTN R 4 (b 2 A
Al), GAPDH (FEMRAT) o
1.3 mpass sk
1.3.1  KEUEEE BMSCs 9408 5559% #3208 Sun 25 7
AT BT HEFE BMSCs . JOR 4518 T SR A2 R BB I & IR,
FH LG-DMEM $535 3 vh 56 B B, 200 B A5 9 0 I 2 U i
W, AR 1.073 g/ml Percoll i 5.0> ,4 °C 2 000 r/min Z5.0»
20 min, Y £E (A )2 A 40, PBS 1% 2 WK, 1 200 /min &
> 10 min % 3%, A LG-DMEM 35523 h, & 10% Jifi 4 I 1
H1100 U/ml 852,100 U/ml 8555 %, L 5 x 10°4~/ml #:8p T
FEFEN, B 37 CM 5% COBEMimh e, 24 h JaHHIE SR
2 LUER 3 R 1 IR, FrAMIEEE 80% ~90% Rl BT (24X
1.3.2  JBENe -1 40 ( bladder smooth mucle cells, BMSCs)
BFE TSP UIBUMEPE R BRUBS G , R IR AL 5532 45 45 85 B 25
B IO P &0 250 B R 2 B 22, 4 LB 1 1 mm x 1 mm x 1 mm
HA 37 CTH0.25% T BB A AL 1 b, 100 H i B 53 ik
[ 2ol 2B, i B 1 000 r/min .05 5 min, 57 [ . WA R
SERFT, (A B2 B, A HG-DMEM 1: 353, 7 10% Jid
A L35 AT 100 U/ml 52525 ,100 U/ml 556852, L5 x 10°/ml 25
THFEM, & 37 CHY 5% CO,YEFM TR, 24 h JFHEHIEFR
5, DGR3 R 1 IR el 80% ~90% ml-G it % 1R,
1.4 35 BMSCs #= BSMCs #3274k £
141 Fidtirsd HEERE; 7R/ E transwell JiE
B ZALIE(L wm) [0 BB TR EE SR ML, B R AL BSMCs LI

2 x 10° ¥4 i T JE AP , 78 37 °C B 5% CO, ¥ 34 h i 3%
6 h,ff 4 J G BE 5, B 4% transwell, PBS it 25 o Ui BE 4 it ,
transwell i [0] & BSMCs B552W 1Y 6 LA T, 7F CO, 8554t h 1%
IR, 3 ~4 REW 1 R, HENMBPE EHR)ZIH. # BMSCs
2 x 10° ¥4 Pl T RE P T , /N2 NI BMSCs 35 37 0, FFBR 1T
Bf. 7 CO,IEFRAE IR, 1 48 /NI 13K,

1.4.2 FE4Efhdbiigea % BSMCs L2 x 10° 5] R T 6
LA, i BSMCs 55350, 3 40 B0 2005, 418 transwell i
A6 LA, B BMSCs L) 2 x 10° #45]Fl T transwell JE YT,
/NI BMSCs ¥ 353, PRI . 78 37 CHY 5% CO, K5 7%
FirhEEgE 19 48 NIRRT WK

1.5 fmpe % B 3R 35 I st 18] AR T 2m i) v oy
5.1 gt Ak Bt 1 x 10° BMSCs 40 i 43 3m A
WA APk CD45 .CD44 | CDY0 |, Hiikgg 5 BD A Hl, =
W6 30 min, PBS whk /5 , i =AM ARG

1.5.2  ApyEdddefbsigeta, R O 4 M Ak A s ks oF-
LA (BMSCs -3 IUILZI 2 14 (-SMA ) il Calponin (3
RGO, IR 7R AL 57 A 58 2 R ANEE 8 KA BMSCs H Calpo-
nin MFGEIEOL. J7 ik AN < $ il L 35 % 10 2 37 N 7E [ o w A
K24 2% BSMCs #8274, PBS #hik, FH 4% 2B B e £
M2 3 L) & BMSCs F1 BSMCGs JIE€ B 30 min, PBS 7= 3%
5 min x 3 YX; ¥ /il 0. 25% Triton X-100 /£ ] 10 min, PBS 7 3k
5 min x3 ¥R ;5% BSA 2 F £ 30 min;—#7 a-SMA  Calponin
¥ 1:200 FBR)E 4 CMEE i, PBS % 5 min x 3 ¥, FITC 1l
PN TG #% 1: 150 F B )5 37 °C, 0% 60 min, PBS iyt
5 min x3 X, DAPL =R #FH 10 min 4§ YL 40 ffi4% , PBS vk )5
R OB R A BT AR AR

1.5.3 Western EJig & 1l] Calponin f¥) ik Wbl g 2 |
4.6.8 d 4 , L BSMCs Sy FHHEXT IR, 1% 15 5 1) BMSCs
SR BRAPEXT BRI AGE £ 0 M L, K 2% 30 min, BLOHR
IR, RO A5 20 A0 MY SR 1), Brandford 350 2K 1 BT
TN ARG o S min, £ SCB BSR40 wg SR H AR
nhiEAT SDS-PAGE,, HLUK4S W5 ¥4 8 1 5% 4% 3 PVDF B |,
5% B NE IR W 2 P PVDE i) 37 CHEE 1 h, —41 Cal-
ponin #% 1: 400 7% % J5 % & PVDF Jii 4 °C i3 %%, PBS-T P ¥,
5 min x3 IR, BUAR T A ALY BERREC ) LU E P/ R = IR E
1 h,PBS-T ¥k PVDF fi# 3 ¥k,5 min x3 ¥, i% GAPDH A& 04,

2 #R

2.1 @B As

151 2 0 el O B3 400 O 75 % WL BMISCs hy B EF 4 R 4T A
JRARRT RAREAR (B 1A) ARG R K Fh e rE (B 1B) ,
AU A 5 2 A B RIAR Y TR A M B AR & 90% il & B 22 3
WRA K s BMCs Ry T AERE AN, 2 RARTE (B 1C) |, A0 a3
AlA B E R IR A K (B 1D)
2.2 ARRfERa e

X BMSCs A7 s A S ARAG I , W 5 CD9O (FITC) ,CD44
(PE) .CD45 (PE-Cy5) [W3RIA1HM , 455 s CD90 |, CD44 ik
FHME , FHMER A 314 99. 78 % ,60.27% (& 2) 5 CD45 Rk,
PHPEZR 2 0.21% ([E12) , 53CHk[9 1438 &) BMSCs f £ fifric
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BT L —3K FEFRRIEE 2 K, 343 BMSCs Ay Calponin 383k £ 55 BH P (1]
2.3 BRI FLE 3E) IR 8 K, HBJ> BMSCs Feik FHE (18 3F) o fE A3 Ak

PE DA 2R g A K SMCs 45 S M 1Y o-SMA | Calponin L3 3E4 |, Calponin [FRIEMYE, 5% S RTHIE
HIZEI5, 45 H 575 . 76 BSMCs 4 52 fH P 2235 (18 3A.C) , 1 2.4  Western FFitian|
BMSCS H SMA i fHE:, Calponin A (K 3B.D) , a-SMA Western E[J 355 75 i 7% , BMSCs A< B 32 3k /D& 1) Calponin &
FEPRR A M S LA R, TR A 2L 3% 5= 4 b L Calponin S I, W fh 20 F 15 3R i B] A 42 4, Calponin (1438 3K Bl 5 FR 5 1]
Y ARE, K AR R 5 19 BMSCs () IR BB, it MIER B 2, AR b2 T ARk (181 4) o

A: R BMSCs; B: #4KJ5 BMSCs; C: /R4 BSMCs 357 24 h; D: R4X BSMCs 3548 9 d
El1 BMSCs fufEht TR MmmENE (#1542 RM4)

fitc-080919.004 fitc-080919.003 pe-000919.004
500 500 500
400 400 400
£300 2300 23001
=i =
: g / g
S200 S2004 Wy il S 200+
1004 / Tk ARy 1001
iy 1y
¢ y ! i Al |T c
0-& 0 Fossoreny = 0 ki
10° 10 10' 10> 10° 10* 10 10° 10> 10° 10*
FLI-H FLI-H

A: CD44 60.27% ; B: CD90 99.78% ; C: CD45 0.21%
2 FEAERERE BMSCs REHRIZ

200 pm 200 pm
T Er | e =

200 pm 200 pm
— |

A:BSMCs a-SMA #7iZ; B: BMSCs #) a-SMA #4732 ; C: BSMCs calponin £#732; D: BMSCs #9 calponin 4732 ; E.237 2 d 4 BMSCs #) calponin A%
iT; F. 3324 8 d BMSCs #9 calponin 4732
3 RN FEALZAEF BMSCs ) o-SMA 0 calponin &ki% (FITC)
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1 2 3 4 5 6

Calponin— m «—34x10°

AP D O —— — | —3610°

it — 310
GAPDIH A | 3610

1: BSMCs; 2; BMSCs; 3 -6. HAtmiaitizR2468d A, #
fik4i; B: A4Sk
& 4 Western blot #&ill] BMSCs f{ Calponin 3T i%

3 itig

MR IV PRGBS PR IEBE A - 18 JILFIRS SO
AR B TR Y PR IR A R0 SR B AT i 1
KT i E 2, MSCs i T H 2 ml - sestis
7otk TR M R R BRI — ok AR H R e
BMSCs ML HIBLHIE ATERE . BAERI TSN BMSCs
LA T AN D 10 54 2 v BRI i 4
BT 20 AR B RS FIBTA B ABE oE T AR Ak
TR B RAEAT A BB, I 1] i Bl A8 Y ) 240
Rt A7 3 Ak, Bl B 2 B BMSCs 73 A 114 56 B A
1 MBI, ATV AN D T 40
I I, 20 5 40 6 L R A £ L (R
JE B AT Z ] R 1 P g 2 B st vl 52 i BMSCs
AL, AT 20 BMSCs 234K it Jw AR A

ARSI o A S D A B T R A 2 AR
Y, IR TR R 1 240 P R 4 i ]
Hefuli /e BMSCs 734k i A ML) - BIF 5, 1 e i Sr P
20 M A FE A R IR BORERL R JZ= BSMCs 43 Y TV
240 M A R e U O 3R /N S A i A T
BMSCs , {HJ2: B & 55 7R I ] Y SE 1, BMSCs 19T 251
P WURR S Y calponin f) A R HY BAZ , B 1
A TR A I D SRR AR T 9N BESTG BMSCs (i)
SMCs LG SR EE ], SR A 731

TEFEM LG IR, A AUE T JZ 89 BSMCs 7318 1) 24
B IR Rl 2l /AL, b 240 3 ] ek~ i R A/
FLIE I A 8] 3% 4 BMSCs 4k T — NIz fB) 357 AR ) 36
sirp RATRERAELDT T AR A AR RS (E T
i BRALAR A PR, 20 AN 2x S St A 5 —l, B
& L5 SR B ) SE K, BMSCs 6 15 SMCs 4 5+ 1Y
Calponin A7 1 B2 A 3% i, 4d BH 200 i [7) 42 fish /2 BMSCs
6] SMCs s B AR R . XL A
BUER T - IS AE AR AN 64 Al PR AR B IR 1A, — BB 5
T BT a2 B4 DR B A 5 ik A 2000 o 240 ] % B 32 42
VAT

ABIRFERI AU T 4055 40 i a) F) 42 s 7E BMSCs

S B ZAE R IS A BAR SR AT A 7 S 20T 4
SE 0] A H SRR BT 3l T AR S Sk A, #R AR
5t BMSCs AL AL ) 52 2075 1T, 7E I TEHIL A (Y 5l 2
Ll R S O vk, U5 9 BMSCs AU TE S
AU B A S5 DD RE Y AE 3k SEii A 15 ik — 2D 1Y
W5, 25 BRrik, BMSCs 7EARSMF- URERREE th RE S
&2k SMCs, BMSCs 5515 L2 Jfd [1) Fr) L 42 42 i 2 5
SR EZL R, R A7 ik il gt — B RS
BMSCs 50 fLHkAE , 42 = 20 283, Oy BMSCs R 48 {f
I7 e FIVE IR R AR PRI 32 Hr
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