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Isolation and identification of chicken adipose-derived
mesenchymal stem cells

TANG Xiaohong, YE Yaqiong, LI Daotong, MA Haoran, OUYANG Dan, CHEN Jian,
MA Yongjiang, ZHANG Yuan, LI Yugu
(College of Veterinary Medicine, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] A method for isolation and identification of chicken adipose-derived mesenchymal
stem cells( AMSCs) was established. [ Method] AMSCs from Tianlu yellow chickens were obtained by
type I collagenase digestion. CCK-8 was used to detect cell activities. RT-PCR was used to examine their
specific marker. Whereas their adipogenic and osteogenic differentiations were chemically induced.
[ Result and conclusion] The primary cultured and subcultured cells showed fibroblast-like morphology ,
and primary AMSCs were subcultured to passage 10 without any change in activities. The growth curves
were typically sigmoidal. RT-PCR assays showed that the specific markers of AMSCs, CD29, CD44 and
CD71, were positive, but CD34 and CD45 characterized by hematopoietic stem cells were negative. In
addition, AMSCs can successfully differentiated into osteoblasts and adipocytes in different media. Lipid
droplets formation was recorded during adipogenic induction, with the cells being positive for oil red O
staining, and mRNA expression of peroxisome proliferator-activated receptor-y ( PPARy) and fatty acid
( FAS) was increased. During osteogenic induction, alizarin red staining showed that the calcium nodus

was positive, and there was significant difference in alkaline phosphatase ( ALP) activities between the
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test and control group (P < 0.05), mRNA expression of ALP and bone morphogenetic protein- 2

(BMP2) also increased. This research suggests that the mesenchymal stem cells isolated from chicken

adipose tissues are multi-potential and may provide the possibility for future clinical application.

Key words: chicken; mesenchymal stem cell; isolation; identification; differentiation induction

(] 75 it T 40 g ( Mesenchymal stem cells, MSCs)
J& T AT A0, & —Fh 2 B SR RE ) A1 2 1n)
S AGTERE A AN, EA G S e SR R [ A R
31O AR R AT 32 B A o ST R A By I 2 B
k. MSCs 1 9] i Friedenstein 257 76 A& 864 %
B, TR AEAAR SN AT LS A 1B 40 0 g 17 4
Jitl. MSCs AMUAFAE T8 8, 18 )12 70 A T HAH A
W IRITEHER C 2 ok W] — Fh B 2217 MSCs SR,
s i 117 I AR PIp 25 8 2004 AKX il MSCs B
fg iy 8] 35 o 32 ot 41 Jift ( Adipose mesenchymal stromal
cells, AMSCs ) . HHij K& 73 B BFFE 4R TR AE N B B
GAEHFLEN Y, A 6 & 2 AMSCs [ iz /0. A
I R IR B 0 3 PN IR 2 1 i 1D Y MSCs g fF 5T
XG0 Hb AT o B R A 45 A8 0 A K o AL RE
YESE O R8T A0 L BIF 5 R I DR 0L 4 A4 A il
H.

1 #MREFE

1.1 ##

40 H I K55 B0 i R RO R 2 8 S8
(J7IH) k.
1.2 FERH

DMEM 6 4= i 75 5 8 Gibeo 23 7] 7 i, 1 &Y
JRS DL (B ZEOK AR BTN LR B — H Il B R B L g Wik
KFE3 -F T -1 - PRGEEEN SR A EE
Sigma /\ 7] 7= it , Trizol Reagent 4y 35 [E Invitrogen /%
Al 7 i, Tag Wi 5 600 & TaKaRa 23 7] 7 i,
1Pyl bR HR B A A R 5, CCK-8 350 & il
WML ( ALP) R 15050 & 35 = RAE W E AR5
R
1.3 38 AMSCs o B3

40 H I (R K 5 B0 X, Wi A T AR BE , TE T A F
TN IBCHC P I SR TH A 7 , 25 B3R A HIR W] DL i) £ 248 8 0 1
M4, 7% 1 000 U XHT) DMEM i i 10 min,
DMEM 5% 3 U, S0 B, A 1 ¢/L T ALKt
fil T 37 CAEIRAR 4L 2 h, W14 10 min 585075
A1 U IMASE B S R EOR 10% /)G 4 115 /Y
Erf DMEM $% 7538 ,200 HER €, 1 500 1/min 2
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0 10 min, 2B B2 ARTEA M G 15 120 g , DTTE
#E, DMEM ¥t 3 k. &R B0 10% JiG 4 1l
35 .100 U/mL 852 100 U/mL 67552 (19 5 DMEM
FE L1 x10° ~5 x10* mL ™" 488 B B N FL
HL A 37 C ARG 5 % CO, JEFRAaTH R R,
24 h JE R, Z 553 d IR A 80% fil
G5, 110, 25% JRREF AL, 12 3 3R
1.4 38 AMSCs £ KN E

PLSE 3 ARAMI AR A , il A5 20 B 2, R 2 %
FEH 1 x 10* mL™" 88T 96 fLAk, 4L 100 wl. 24
h J5 B R [ BRI S FLINA CCK-8 ¥ 10 pL,
37 CHEFRAMEE 2 h. JHBGHE S 45 AL L 450
nm &Kﬁ(ﬂﬂﬁ?L%%TEﬁ( D450 nm ) .
1.5 35 AMSCs %5 R $HR2 48 RT-PCR £7E

TEPRAE A RAF 055 3 AR 42 /b T S FLAR, 1F
YH Rl A3k 80% Jig , fdf I Trizol YLZHUEL RNA, [ %
S cDNA, FiF PCR ###. )\ NCBI #1251 CD29
CD44 .CD71 .CD34 ,CD45 JL )75k T 7 B 3. 51
Yy A B A BRI SS A IR w5 . 51780
YR/ L.

PCR JZ Wi {A& % 20 pL:10 x PCR Buffer 2.5 pL,
Taq i 0. 1 pL,dNTP mix 2 pL,ddH,0 10.9 pL, I,
FUWE 44 1 ul,cDNA 2.5 uL. PCR J )i 2% : 95
CHIAEPE S min;95 C A 30 s, FefdiR kIR 57 ~
62 °C 45 5,72 C FEf 45 5,30 PMEFR;72 CIEM 1
min, P24 4 CLEAFE. BUPCR 7245 WL Al 1 L Loding
Buffer J& 2], Bt ¥ 0 20 o/ L (1) 350 fiE ARk 68 6
FTHLYK , SR AINE SR H 0 35 R i) 22 28155 L.
1.6 38 AMSCs [ERERAZHREFIR B AREMIFS R EE
1.6.1 a5 HUE 3 A% AMSCs #6411
24 UM, PRI R A 5 80% Ji , i T IR 7L i75 3 1%
FREE (B b DMEM, (KB 80Ch 10% JiG 4R 13, 1
pwmol/ L 1 ZEKA4 ,0. 1 mmol/L 5|37 0. 5 mmol /L
S T AR B 10 pe/mL S 3,100 U/mlL 75
52,100 pg/mL #E755R) BT 3 8, 83 d 1
UK, X BRI 355 7500 B F U i &5 48 1k, 3
JE G W 5 SR R, PBS T UE 2 Wk, FRRL A BOh
4% 1) 22 W EE [ 2 10 min, JHZL O Y48 30 min, 58
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1.6.2 RESHHEF  BUE 3 XS AMSCs #5701
24 fLHR, 15 20 L F 4 ik 80% Ji , B il 1k i S
FFREL (5 bl DMEM (AR 40k 10% a4 1
0.1 pmol /L #l ZE K #5,300 pmol /L #i IR ifi {2, 10

mmol /L B — Hil IR V5= 4 A, & 3 d i 1
U, R RN E 5 9. B T WA IR 51k, 4
JELJG W 15 S R SR PBS 5 UE 2 U, AR B
4% 1) 22 K WP [ 5E 30 min, PHEZL S Jefd 10 min,
Bk Fh .

%1 RT-PCR #&ifll5]| %)
Tab.1 Primer sequences used in RT-PCR

N 519FsI(5'—3") FrBR/Vbp B KGRE/C

CD29 F:AATCGTAAGATAGGTGCTG 154 60
R:GATAATAAAGGTCAATGGGG

CD44 F:CATGTGGAGAAAAATGGTCG 178 60
R:ATGGATTGATTCGTGGGATA

CD71 F:AAGCAGCTCTCAGGCTGACC 116 60
R:CTCCCGCACTTCCTTAATGT

CD34 F:GAAAAGTTCGGAATCAAATCCCTCG 185 59
R:TAGTGGTCTTCATCCAGCCTCTGTC

CD45 F:ATTCTTGGTGTTCTTGATTGTTG 175 58
R:CAGTTTCTCTGAAGGTATTGGCT

PPARy F:CCACAAGCGGAGAAGGAGAAG 128 57
R:AGCGGGAAGGACTTTATGTATGAG

FAS F:GACCCACCACGTCCCTGACATTG 193 60
R:GGTTTCGTAGGCTCCTCCCATCC

ALP F:GTGAAAGCACCTGTAACAAAGAT 153 60
R:ATTGCAGTCAGAGCACACAAAAC

BMP2 F:CGCTTACGCTGTTTGTGTTTCG 192 62
R:GGTGGAGGTGGTTCACTTGGA

1.6.3 maitspmaiErkienl  BOR 3 A, Ui AZELEL UL P <0. 05 VR 25 5k 25 P Wb fe.

FL1 x 10* {955 BE Al F s fLA b, 43 i 401k i
F3.5.7.9 .14 d J5, Fe i ok R w0 R ) £
BORHATAI.

1.6.4 RT-PCR 4| i B AL B AR 38 78 4 3 7% 2 R
AW y(PPARy) \Jig oy B2 A B (FAS) | A8 bs A% B2 Bl A
B (ALP) F= & 7% 25 X £ % & L B ( BMP2 ) mRNA #)
Foak o BUE 3 RN, DAL 1 x 10 % B 2R T
ANALR R, 2l R IR e S 1.2.4 e, F
FH RT-PCR J7 A5 i J9 200 B L e 200 b el S 1 3 PR
RGN, BRI BLAR 7316155 5 4 A vh il 56 40 55 %t AR
4] PPARy Fl FAS mRNA [ F k15 00, BB /L5 S
I 4] 50 R Y] ALP . BMP2 mRNA [R5
. M\ NCBI Hi#5 if] PPARy \FAS ALP . BMP2 3L1H ¥
FNHEAT R By 38 519 b1 7 3 2k W B R I 55 A BR A
AlA . B H PR RN 1.

1.6.5 itF o IR SPSS 18. 0 #ff:
PEATHA DR 28 U7 22 73 BT Al Duncan” s 353647 4% 41 ] 41

2 #HR
2.1 WEENE

B8 AT T, NI R 0 A 20 A S A 1R ([
LA) B T34k, 24 b J5 m) UL /055 I BE 41 i, 4
M2 A S 2 = MIE I, IS 1 IR,
i a 2 ~3 d, m] WA K/ SE I R se b, KR
JEAMUL, T ~9 d 21 M 5 Y& AH TRl G i 80% (8]
I1B) RUERRBHCR. 55 7 KAl 55 1 ALK, &0k
AL S ) AMSCs S BITE (248 6 h A 58 42 I BE i
R B D S|
2.2 38 AMSCs H4 K 28

X AMSCs A K I RIE SR “S” . hA K ik
AJ ULXE AMSCs 3B FRZE 7 1 VAR 30T O 2508 DA Je
F-E, 7622 ~34 h dF APREE 5, 29 60 h A
XPECAEARIA 56 6 K25 4 Mo A K U D22, iE A
G . RWMKRIME TR AMSCs BRUHEAT 1 3K T 47
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FGHT, 5 T TIRSM 55 (1 2) G VAR IV A W e W= g R L N s l'e
2,7 d Ja Rl DL i el KRB B i 2 S Z AIE
YRR A AL A G R 2 R E A& A, 41 R A HE
FURCHEAR 14 d S5 AT DOULER 1) 250085 45 15 19 9 o
I, B 5 B A A R, B R TR I, 21 d J5 i
TIPEZREAL S et ml W2 525775 (|8 4). ALP 35k
Rz 48 7 %k BEZH 5 i g0 2 22 S 3 (P < 0. 05) i 50
LA ALP 35 1 B Ao [ 1) 722 Ak 1Y S 184 3, 17 ) 2 240
ML) ALP 35 PE S AL AR BT B (36 2). RT-PCR 2521 i
N, ST BAM I, BB S 14 f128 d 5, ALP mR-
NA 1 BUP2 mRNA 5 & & (P <0.05) (& 5
A 5B) s HEFES 14 d i), 55 28 d Bf ALP mRNA
5 BMP2 mRNA 7KE7RBI BRI (P <0.05).
M 1 2 3

500 b
AR B R B ALN B H57e 7 d SRR AN P

PL 53R AN [ 8] Fo X8 5 175 95 8] 58 5+ 41 i

Fig. 1 Chicken adipose-derived mesenchymal stem cells cul-

300 bp

. . 200 bp
tured for different periods

i 100 bp
121
1.0F
£ osf M. DNA marker DL 500;1: CD29, 154 bp;2: CD44,, 178 bp;3: CD71,
Q 0.6+ 116 bp.
ool 3 A U R T AN SPE AR IC ) RT-PCR i
.0 . L L . L L | Fig. 3 Specific markers of chicken adipose-derived mesenchymal
1 2 3 t/L(‘i 5 6 7 stem cells by RT-PCR detection
P2 X0 I 1 ) S T 240 M ) A it 2
Fig.2  Growth curve of chicken adipose-derived mesenchymal
stem cells
2.3 38 AMSCs #5524 #R12#89 RT-PCR £7E
7% H iy SCHR™! 3 1 18] 70 55 T 40 M i 2 i
LR, N NCBL i i (s SR & 2] 1 3 A 4852
XSGR ¥ 31 CD29  CD44 F1 CD71. F X 3 4%
SN IV 7RSS 1 I#EAT RT-PCR 4731 15
SR (K 3) £WI o BRI AMSCs ¥9335 4 Bk 3 :
FiE. 4 IR FE T A A
2.4 X_E'; AMSCs H"]ﬁk%ﬁﬂ.’.iﬁ—ef Fig.4 Osteogenic inductions of chicken adipose-derived mesen-
TE B 175 5 0 B v 6 BEZH 41 B T 2S5 T B 5 ek chymal stem cells

R2 WBEEMIEREERTHESESUTEFH ALP FEE"

Tab.2 ALP activities during osteogenic differentiation of chicken adipose-derived mesenchymal stem cells

U- gfl L
5 BRI S5 AL E)/d
205
0 3 5 7 9
bapiizesl 785.4 +211.3 825.2 £198.1 885.7 £310.4 905.6 +301.9 845.3 £257.5
A 814.3 +£270. 1 1446.2 +420.5" 1735.8 +435.8" 2207.9+527.7° 2991.2+735.4"

1) n=4, % P#IEH x+SD, = . S BAILE £ 75 2 F (P <0.05, Duncan’s i%).
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14r 127 R
B A - Wt B M
# 10t ;iﬁé
' = 8
E 8r 5:5 *
2 z |
< 6t * < 6
% 4t % 4r
A

0 0

0 14 28 0 14
BB LR )/d B S AL R /d

*

XTI L 25 55 B 3% (P <0.05, Duncan’s i) ; A . 553 P I L 22 5 8.3 (P <0. 05, Duncan’s ).
A ALP mRNA f{ARX} 3355 ;B BMP2 mRNA IRt k5.
5 X8 iR ] 70 5 T 200 B i Ao Pl aod e e i PR e 3k 1 A8 A (3 el iy O B {1 HL 8 )

Fig.5 Changes of gene expression during osteogenic differentiation of chicken adipose-derived mesenchymal stem cells

2.5 35 AMSCs R BE ST LS

TEJSE 7375 T 3 i v xk BR ZH 40 i TR 25 T I I
AR AL O Jeta R UL SR W 3 (. R 20 40 i
FERE T AN WO 5 d J& , 4R R K, s
J T A /N B4 TR R 35 5 4 i i L B, B 7 5 I ]
AAE IS, BT IZ T 22 , FLARR A, PR BRSO, otk
Whai. 5 7 RILEZ i HAIRHES (181 6 A) %5 20

KL O Jeta 2 PHM: (B 6 B) ; RT-PCR 25 IR,
X% AMSCs Wi fig 5 S 7 d 1 14 d J5 5XT B4 H,
PPARy 1 FAS ff§ mRNA ik BT 5 (P <
0.05) (KBl 7), 5% 7 doftHLL, 5% 14 d B
PPARy I FAS {) mRNA 7K - 7R B & 3 fin (P <
0.05). il AMSCs 7€ B 175 3 14 & N ] g 105 4 i
4k

AJRIE TS T d FAITEAS B RIR 20 L5 S 20 d L O Be g4 TR 2.
6 X AR U R 1) 705+ 4 B AR 5

Fig.6  Adipogenic inductions of chicken adipose-derived mesenchymal stem cells
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z o[ Zos)
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T o4r g‘g 4t
2F i <2 i
0 0
0 7 14 0 7 14
BURYE SR/ d R S0 R/ d

o SRR L 25 5 3 (P <0. 05, Duncan’s %) ; A : 5P 022 5 25 (P <0. 05, Duncan’s 3%).
A FAS mRNA FYAHXS 23k B PPARy mRNA X 2215 5
7 X 5 R [a] 78 5 T 20 i i 43t A8 R i R 26 38 A9 A8 Ak Gl 27 K BE(E HL 3

Fig.7 Changes of gene expression during adipogenic differentiation of chicken adipose-derived mesenchymal stem cells
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A2 —Fh T B AR R S, 2 4 R AL ) Y
FEZ—, AT HT IR e g 2s i kY
5 TR R RS, BEE T AR ) B
FH, ARIRIG T 40 1 22 5, 5 HF 0 ok 58 7 ) 78 SR T 40
T B ) 7 R T 40 5 AR T 40 A B £
2 B EE A BE Y TR SRR R
WEFEHA S, 2001 4F Zuk 251 2 B H45 T AMSCs. 1t
Ja A ZARIAE] AMSCs fA SN E 171355 5 1] LA il L
SN BRS04 i el 2 0 i
ITIEAAE R R HA A G 3 S AR A% e HE I
PEPT AMSCs It LA 10 33 26 0 5 0 H i T 40 i
RSSO B 0 2 R B — A B 1 40 . 8K E R
R E 4 FL AR A, {H XT38 AMSCs (1) BfF 57 #2720
PRIIL , R 380 B G 7 S S8 2 X8 AMSCs J7 s i 7 I
B E.

6 2 I AL 20 B R H AMSCs. 223 A
AR S IWBETH L K alifl , ST T — AT B R 4
BRRFRAG AMSCs [ 7 5. 45 R 5%, 3 24 42 5 R 5
e 13 o SIE K A 1] A B T 2F 4 4% 4 2 445 g 7
LG5, R I TR 20 B 1 Wi R B e A, T
RILFEAG AMSCs g I R IE -+ B2, 5 T g
P BT 3 85 A5 4 AMSCs [ %0 o £ 4l i
PR ALk R AMSCs W REA K 48 £ B
IR AEANRE. 55 1 IRAEARUG 4 ~5 d AT EAT K
AR LGB 3 d 4% 103 &40 1 Ik, "l iEZe% X 10
YR, I A8 B S T 9 7RG ) A Al AR, ok U
FRO LRI MSCs Al EELEAEAC 15 Y TR I8 T3
I MSCs AL AL 30 Y, A I 45 Ay
245 AT REE H T4 SUR IR FIAR I B A 7] , 107 365 1 1%
IRAESA—FE K 2R ol LU H, X8 AMSCs 4
25 e MG B T B 5 P LA . RT-PCR A6 ) 40 i
FESEPEARICY), b CD29 . CD44 J% CD71 f) 333k %
B , T 365 O 400 M 2 T b s CDA5 . CD34 1) 4338 52
BATE, 5 SCHRRE 19 AMSCs FRAHAF . X b4k
SR AT T 2 200 M i) e SR T A, HEBR T 3 ot T 40
ke Y B 7T .

FARWISEFE W] AMSCs 7E AN 2 125 S5
aesr e o B K N5 B g Wi 40 Jfd. PPARy JE DN FF
SRR T RG 07 40 rh, ELBE % B W7 40 1 f) 43 1k
Feaka LA, S R W5 240 A3 A ik R e e Pk
Tl ¥ 3T3-L1 I MEFs 41 g 3% P A B ik 36 o
PPARy 3 IR % i % 7T 5 B0 B 23 1L B 7 1o 3
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27 Michalik 25" fF 58 2 B, PPARy J2: Jiig 107 40 Jifd
STACHIAE DGR, n] LAGE iR TR 10 SR 4. FAS TER
YRS A S W 2R 0k, 2 5 R 7 40 i B i R AR
I, TR s 20 o A R P A e s PR 71 A
ARG, MG g D5 2H A b3k A5 1) MSCs, &R 5 2
I SE S HLFEKRAA RN 3 — S T3 — 1 — LB nging
505 53 A6 Sk g i 4 M, 20 16 o9 A B T R K, RT-
PCR 25 {7~ PPARy JEHFl FAS JEA Y mRNA 3
S7.y i) =T D S e B R N W R e D
AMSCs HA 55346 0 BE 7 240 B i 7 g ALP (1) 3%
PE 55 BUE 4 M 1 3 A A G, T R 3 s 2 W 4l i b T
AR TR UG ADoK ALP 35 P 138 e 4 R AR AR
T S AL AR R AR BMP2 SR R
ARKEF, TR A ALP 35 14 S ALP mRNA
g, R ) Ak g B AR AR B R, A
X% 15 20 2R 3R MSCs , ZH0 50 IR B — HH i
FREN R ZEORIA TS T 5, ALP {5 P38, 4 A 2% it &
H 554 IR B BMP2 Fi1 ALP {#) mRNA kT, HIE
I [A] A RE A LR GA H 3 0, 2 £ AMSCs [ 1 2
Mgk, DA 25 RULHT , A5 b o3 B 3145 1 XS AM-
SCs HA 5T 4010 A B 240 HE A T .

S TR, TP ARSI B KR XS AMSCs
M5, IR A B AT T R A A T R S, RS
AMSCs HykE— 2B 05T 29 T 5L
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