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Culture and identification of canine bone marrow-derived multipotent adult progenitor cells and their

differentiation into smooth muscle-like cells

WEN Yu', LI Bin*, DANG Rui-shan', ZHANG Chuan-sen'* , ZHANG Xi', LIU Yan-chun', LI Rui' (1. Department of
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[ABSTRACT] Objective: To study the culture condition and biological characteristics of canine multipotent adult progenitor
cells(MAPC) and their potential to differentiate into smooth muscle-like cells in vitro. Methods: The morphology and growth of
in vitro cultured MAPC were observed and the surface marker of MAPC was detected. The cell cycle and phenotype of MAPC
were determined by FACS. RT-PCR was used to examine the expression of OCT-4 in MAPC and smooth muscle cells-myosin
heavy chain (SM-MHC) in the differentiated cells. The surface markers of smooth muscle cells were detected in the
differentiated cells. Results; Under microscope, MAPCs were polygon and had large nuclei, multi-parapodiums and affluent
cytoplasma. The cells also showed strong proliferation ability and were positive of CD13, SSEA-1 and negative of CD44, CD45,
CD133, and MHC [I. RT-PCR showed expression of OCT-4.

markers of smooth muscle cells, including o~-SMA, calponin and SM-MHC. RT-PCR demonstrated the expression of SM-

The cells differentiated from MAPC expressed the surface

MHC. Conclusion;: We have successfully cultured canine MAPC in vitro, which has similar biological characteristics as reported
previously. MAPC has the potential to differentiate into smooth muscle-like cells under certain physiological condition in vitro.
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(multipotent adult progenitor cells, MAPC), 1 T
FCRA BOR 7 8 AT F AROR R TEHE TR OB L B 3RS
RGP A5 00 0, B8 BAE Gl m 2R K A AE K
EE T A LAV S0 75 B A A S — R A 1
TR, B I, H AL Gk = AR KR F i
MAPC B PEIRFNEE T2 4547 19 R G4l ; MAPC BB
I3 R Y- IURE 200 i K 75 5 SR R I A e W A

1 MBFTE

L1 S®shd  ZRAK MEME. 6 DI R 15
kg, W T I v 1 5 2 27 58 BT [ sh 0 A VR TR S
SRXK(%)2002-044],

1.2 MAPC #3354 % 60% DMEM-LG (Gibco),
40% MCDB-201(Sigma) , 1 X Ji 1% 2 - 4k 5 -1 (in-
sulin-transferrin-senium, 1TS, Sigma),10~  mol/L
%K ¥ (dexamethasone, Sigma) , 10 mol/L 2-BE R $T
R IR Cascorbic acid 2-phosphate, Sigma) ,2 % iy 4= IfiL
1 (fetal calf serum, FCS, Hyclone),10 ng/ml 4 A
A K A F (recombinant human epidermal growth
factor, thEGF, R&.D System),10 ng/ml & 4] A Ifil./)»
W AT 4 [HF BB (recombinant human palatelet de-
rived growth factor, thPDGF-BB, R&.D System), 1 X
10 ° U/L I 9 il P - (leukemia inhibitor factor,
LIF, Prospec),10~"mol/L £F 4k H45 11 (fibronectin,
FN. Sigma) . & HLIA ST (Gibeo) .

1.3 RAEHM MAPC B HR A %R

1.3.1 MAPC ¥ 5% 2. 5% 8B %4 5 ml & T
STRRBESN Y O 5540 B 8 TR R E b
WAL FEAT Z2 5 2, A IBCE B8 10 ml =R
TE A b SR 5 4 B e R A Y B R R
FR L HEAT R SR . 500 CO, . 37°C A T 8
IR 1 d IR, SRR BEANN , LU B 2~3 d il
1K, AHIK % 80% ~90 % @l i, PBS BE¥% 2 1K,
0.25% Bl 37°CIHAL 1 min 224, WA WRFT 2 40 g
56 4% I BE SRy A0 B, 1 000 r/min B0 5 min, 37
LY R E RN, DL (1~2) X 10°/ml E
BRI 25 e $5 SR,

1.3.2 MAPC 44ty ke OFIEMER
TR T LB AN AR R O L IR IR @ 2l AR Kl
210,25 06 JBETETH Ak 20 ML, 2% 110 15 77 W T B A i ; DA
1. 610" /ml #2502 24 fLA . B LR 200 ], S 2
21 fL ARG R . S BRI 3 fL, HE dUE
e, RO A0, B 3 LR i 7 d, 2
AR Ze . Ot X 40 M AR A K5 2 A e
MAPC {16, PBS Z I Bt % J5 . 70 50 A 5t AR i

AFLAR . 4°C ¥ F 30 min, PBS ¥k 25 K ARic P ik,
1% 2 2 W & %2 . W FACScan it X 20 J A2 53 A7
FEA T 110" A 4 A% AR I A5 10 B0 I 9 BH PR 36 5k
LB FEAR A FITC Fnic . 7] 58 045 S A7 W i B
PEXT B, @ fe 9% 52 06 K DU A i 3K T bR A . CD13
(Gibco) ., CD44 (Santa Cruz) ,CD45 (Santa Cruz) .
CD133(Santa Cruz)  MHC- [ (Santa Cruz),

L4 piempasirr ke BHlahiiRE. F L
& MAPC §" H 35 9% 5 il &% EGF, LIF Al PDGF-
BB. A 10 pg/L 8P BEF 4 40 i 2E K B F (basic
fibroblast growth factor,bFGF,Gibco),10 pg/L B
B E M K H F-1 (insulin like growth factor-1,
IGF-1,Sigma) Ml 10 pg/L Il & W & 4K HF (vas-
cular endothelial growth factor, VEGF,Sigma), M
S ML S IR IR, e AR 20 SR T bR S AR E
— $HL N o«SMA (Santa Cruz). Calponin ( Santa
Cruz) ,SM-MHC(Santa Cruz) .

1.5 RT -PCR #&a  #ll MAPC ) OCT-4 %A
4y A6 40 M 19 SM-MHC % i & 5. OCT-4
mRNA 5| ¥ sense primer: 5-GCG AAC AAG
TAT TGA GAA CCG-3', anti-sense primer: 5'-
GGG ACT GAG GAG TAG AGC GTA G-3",i &k
HE.56.5C, SM-MHC mRNA 5|4 sense prim-
er: 5'-CTG CGG CAA GTA GGA-3', anti-sense
primer:5-ATC TGC GTT GGT CGT-3',iB ki &
M 49°C ., GAPDH fEH NS, mRNA 514
sense primer:5 -CAA GGC TGT GGG CAA GGT-
3', anti-sense primer: 5'-CGA AGG TGG AAG
AGT GGG T-3', B KRN 55.3°C,

2 &5 B

2.1 mpe RIS TR IR 0 40 KR A A 24
h LG BE ) i A L4 /N 2 M 0E . 24 h s R
WL LLE R 3 d i, — M 10 d P RE Yl B
MAPC HI4KFE T, R R 09 40 i AR FLAE KL LA KR
Lrry A ol R EAARKESNKZMIE,
ik 80% ~90 Y AT 10~14 d BFHEI (& 1),

2.2 mAeBRIBR AR FRE KM FN 8k
T U BE I K BN B B 32 56, & 3040 AT
AL RE 0. 25% BERE 37°C 4k 2 ~ 3 min, SR
4, ALARJE M AR, A KRR B 1 d A5 3G B ]
KAN 2 d; PL(1~2) X 10°cells/ml FH M T 25
em? B R 6~7 d ik 60 YRl A &t 2~3 10)R .
ZYT] AT (1~2) X 10 A4, FE AR ] 3K 31 B 4 A 41
i 5 o Ak SR Y B (B 2)
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E1 REEMETEREFEMRES
Fig 1 Morphology of primarily cultured MAPC( X 100)
A5 days;B:10 days

2 BHEERETEIRAKRIERS dHHES
Fig 2 Morphology of passage 3 MAPC
after 5 days culture( X 100)
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#) 1. 46 X 10°cells/ml, Z G #EAFE G,

Cell number (x10° cells/ml)

Time (#/d)

B 3 MAPC A£K#i%&%
Fig 3 Growth curve of MAPC
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Fig 4 The selected cell rgeion(A)and cell cycle(B)of MAPC
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2.6.2 @WHEREAAIAMN HREIRCREALRED
7 oAk i 2 35 o« SMA |, Calponin 1 SM-MHC
(F 8,
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9,

3 it i
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B 5 RAXAMBEARINER
Fig 5 FACS analysis of MAPC

A Blank;B: Negative control; C:CD13;D:SSEA-1;E.CD44;F. CD45;G.CD133; H: MHC[|

8 ﬁﬂémﬂﬂiEE#m%émgﬁ%
Fig 8 Expression of a-SMA, Calponin and SM-MHC
in MAPC by immunohistochemistry( X 400)
A':a-SMA;B: Calponin; C: SM-MHC

B 6 MAPC ERAEBMER
Fig 6 Immunofluorescence results of CD13 and
SSEA-1 expression in MAPC ( X200)
A:CD13;B:SSEA-1
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: s Bl 9 RT-PCR ¥ &7 ¥ 5L AL BB ik & 4
& 7 Eﬁ“?ﬁ*ﬂiﬂﬁlﬁﬁ FOPUE=4 Fig 9 Analysis of RT-PCR product by
Fig 7 Morphology of induced MAPC( X 100) agrose gel electrophoresis

M:Marker; 1:MAPC at passage 15; 2:Induced MAPC

A: Primary culture;B: Passage 4
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FE2E B A AT AR B EA Ak R i A b 2 Al i Y
TREE, A 458 MAPC AT RUAE 90 1l 5 41 40
TR DTt
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