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MEM .DF-12.FBS g { 3¢ E GIBCO 2+,
H MO ZE KR LR R IBMX, 5-AUML . DMSO
W H 3¢ & Sigma 2 ). bFGF W H ¥ [E Peprotech
AFELCKI9(ARFLE, 1 ¢ 100),CD34 (i, 1 ¢
100) W4 H H A MBL 2 &, MHC CRBLAY, 1 ¢ 100)
ikl A 25 DSHB 2 A, FITC #rid 9 90 % —
PUFITC Fric B9 FH0/0 B =50 B L k2 &
(2F-0311,2F-0312) ,RT-PCR i #] &5 H TaKaRa
(DRO01A) A 7 . RT-PCR Marker ¥ b 50 KR 4=
7= Marker I (MD10D) , 51916 il LifgE TAY T
A BRA AT
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JHF RIE PN ML b 06 S 1 R B T IO S T e 25 - L
o IR B SR IR 35 R 29 100 mm® R/ 2
HeomA 2 mL 0. 125% (5t & 43 50 8 1l % W)
(£ [E Sigma A A ,37 CIHAL 20 min JTMA 5 mL
5 10% FBS MEM K5 35 3L 28 B Ak B R k4T TH b
ML e gl L N 2 58 4 40 B9, 22 75 pm 4
M0 € L, BR 2 R E A A ZUH, 1 000 r/min &0
5min. g BVE. HFERRH N 4 AEEFRECT . H
10% FBS MEM #3235 11 . & 10% FBS.5 ng/mL
bFGF MEM ;524 [ : &% 10% FBS DMEM/F12
Wi, V. %& 10% FBS.5 ng/mL bFGF DMEM/
F12 35375 43 50K 850 ) 240 it o o 01 240 A 1 25, 3
M B 5 X 10" 4 /mL J5 3 A TN fLRE IR AR
L AL 1.5 mL, JEARr B A 24 h S R s SR
FE L FBE A NE BEAN ML, R R 0 B AT WA, g 2~
3 d M 1K I0 S A AR AR ]

BT A A A M, 4 R A R (502
FBS+10% DMSO+40% DMEM) # & 4l g . ¥ &
WK B RS, —80 CukM %, I HIEAWA
PRI ORAE . M A O3 R R A N A
A 42 CoK i rp i L Rl A B8 A R AR
W R TR, T 37 C AR 5% CO, ¥ FH 4
HAkSE R 3%, 24 h S IR IR .
1.4 FEIEFEEBRAT MSCs £ K &N E

B4 AR SR 3 P3 AR A R4 19 40 M 7 1k
JE B AR AN M B 1 <100 A/ mL, F2 Fp T 24
LA, AL 100 pL, M 2 K E 2= 40 i 0l . % 22
R RBEVLVEHL 3 fL,3ELE 7 d, i FH i BRI 50 T3]
BB N TR AL E A 3 R RO
B, LLIFTA] CdD Ay A B 20 85 Ry 0 A0 s 22 i AR K
HZR L LB 4 Pl i 77 35 o 400 1t A K Sl B 9 52 )
1.5 3B4 BT MSCs 2 Bl [E HA 4& il

IBUdpe A 1 FR BL B 2 00 P7 A Bk K B 10 X8 i
JHF MSCs, HI 0. 125 0 g 25 171 i T Ak I W F T 105> 4
M2, A& 10% FBS DF-12 15 57 3L 2 - 1k,
1 000 r/min .0 10 min, 3 5, PBS ¥4 lg &
£.1 000 r/min B> 4 min, BE 1 K, 2 540 i ik
R PBS A 4 CHIRH 70X LB BT 4 C
FE 18 h L, ZJ5 1200 r/min &.0 8 min, 72
WA PBS ®E,1 000 r/min .0 4 min, # %
PBS. A 100 pg/mL P Y, F 4 “CiE 63 4 20
min., Ji 2 40 g X (BECKMAN COULTER, cytom-
ics FC500MPL) #&: ,

1.6 YGRRAF MSCs £ &

N E i A DY I el R/ 7 i )
R HEAT AL V) S 48 22 R 2 R A 1 2K
R R A& L A By P3 AR IE MSCs &€ |
J&i P 5 R AUY) 7 — e [ A L B AL B, 2
JEMA 1% BSA i B/ —Ht CK19 (ehi g, 1 :
100) .CD34 (e hp %, 1+ 100) FiRMFF 1 h,PBS
VEANML 3 R, AR 5 min; A FITC #Ric i) 35t R
P 100 ERERMNE 1 h.PBS ¥ 3
63 B £ 8 33BE (Nikon TE-2000-E Japan) i &,

B 60 mm #EFE ML FRAERK ZE 90% P3R4,
it Al S A B B, RNAL R 3% RNA Jf vk
- 500 ng/#L;%ﬂﬁ TaKaRa Tag RT-PCR i 5
G SR B RNA B cDNAL M TaKaRa Ex Tagq
A& UL S MSCs #3:& %) CD29.CD44.CD71,
CD73 fINZ GAPDH -4 I 2% ik 5% /& , Marker
Jb 5 KR Marker | . 51975 W3R 1,

1.7 FBRAEF MSCs FS S RN

SPAEL 60 mm R FRMLKE R0 P7T AR E
40 %~ 50 % 20 Jf . W ¥ K 35 A P IH 8 R W, A
2 mL PBSVEUE 2 3 . JEN7 40 M55 5 (10 °mol/L
HiZEKAY + 10 mg/L S 2 + 5X10* mol/L
IBMX + DMEM/F-12 5% 4= K5 35 55) L0 WL 40 B o5
TR - RN T A W B LA R B2 2 10 pemol /L
B TAEWRD 5 O ILAE IS S WA N 24 b S5 W 85 5%
Beh 5 S W, PBS W8 2 . A& 10% FBS
DF-12 Safids 353k . A& H WS40 M A KOR S 2 40 i
I 2578 Ak 3 I R AT A A5 5 2

WM I 0 M AT e O e, FRIE M
O LA i 2 20 i % 5 64T MIHC fe % 4l Ak ks
I LA S5 09 5 105 40 6L 0 JUL 40 B R B BB
RNA ffi ] TaKaRa Tag RT-PCR i #| & #
PPAR-Y.LPL.Desmin,MyoDl /& % GAPDH %
BRYSEEE , Marker Rdb 5T KM Marker [ (5] %) 7 %1
WD,

2 HBREH

21 WBRGHF MSCs AEABFEFH THESEUNE
REGFERER

3 B 0 Rl B T WL A IR 2 (I 1) W B AR
A 08 A Ut BE L X5 5 S MISCs (81 JE , 5 47 06 M 5 15 9%
24 i 20 i 00 B /b PR OR UG BE L N ARIE K £ A
T o B8 I 25 S AT A 20 M 5 400 399 40 i AR B O 22
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Table 1 Primer sequences used in RT-PCR

e FIFF (53" 1B R B /°C IEEZ 8 Fr BER/N/bp

Gene Primer sequence Temperature Cycle Fragment size

CD29 F:GAACGGACAGATATGCAACGG 60 30 300
R: TAGAACCAGCAGTCACCAACG

F:CATCGTTGCTGCCCTCCT
CD44 58 30 290
R:ACCGCTACACTCCACTCTTCAT

cD71 F:CCCAGGCTTCCCTTCGT 56 30 305
R:GGGCTCCAATCACAACATAC

cD73 F:AGTGCAAACATTAAGGGAAAA 53 20 310
R:CCTCCAATAACAACATCCACTCCT

PAR F.CTGTCTGCGATGGATGAT s . oo
4 R: AATAGGGAGGAGAAGGAG :

LPL F:AGTGAAGTCAGGCGAAAC 18.7 10 177
R: ACAAGGCACCACGATT ’

Do F:GGGCTTTCTCCTACCTGC - % 210
ey R:GCTTCCTTGCCATCCTGT

VoD F:GCTACTACACGGAATCACCA - w0 Lo
Yo R:GGGCTCCACTGTCACTCA

GAPDH F: TAAAGGCGAGATGGTGAAAG 53 30 944
R:ACGCTCCTGGAAGATAGTGAT

A R4 BS 345 1 4 18] 76 B F 41 I % &5 Morphology of freshly isolated mesenchymal stem cells from chicken; B %77 i 41 I3 6 &
Morphology of the cells before freezing; C: % 75 Ji 4B JE & Morphology of the cells after recovery; D:P15 G4 i JE 4 Morphology of
the cells of P15; E:}3% 5 d i 8537 2 1 41Hi3% & Morphology of the cells cultured 5 days in medium 1 ; F.33% 5 d #5595 4% 11 4000
JE 25 Morphology of the cells cltured 5 days in medium I 5 G:33% 5 d Bt 35357 2% [ 40 I 25 Morphology of the cells cultured 5 days in
medium [l ; H: 5555 5 d B8535 3L IV 40 % 2 Morphology of the cells cultured 5 days in medium IV.

B 1 deREmBEFTRFHABFLES(40X)
Fig.1 Morphology of mesenchymal stem cells from Beijing fatty chicken

18 . [F) I B2 T AT LR 2 A Sl A IR B I A0 0 s BE S 24 b, HR 3 RSl 30 h 24

B IR (] A SE 4 MSCs BB JZE R AR G T D PR 45 0I5 S35 37 i B v R T IV B R B3R 1 5% 15 4K,
. TE 4 FREE SR AT AR E 9000 AU di i AL AU P8 AU 20 A A9 AL A ) B S K
¢ B2 AL AU SRR 2 1 U0 A I A T 0% . A 38 35 L AR AL AE 13 AU BT Y 2 fl i
fafe A= P3 AU, B2 T B JCIR A% 6 i IR OF B 240 G, SR 20 M 3l D' P B L 9 0 400 L P B AR L O
Mo 4 Bhs IR 25 0 IRARAZ AU T ) 23 590 O 8. 0.6, 5, Rl A, P15 AUARE A K Ik k3] 7000, HA%
7.0.5.0 d. PLAC. P2 40 M i 5 A2 ACmE )R IV Dy A 20 6 00t B 50k A A, AN 13 2E KL TR AR AR
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XA MSCs RAFTT S E NG IS L2 5 A
A A OR A 45 W] 1 BB A s 37, BLYR AR & D i
J5 AR AT 6 R KT 90 %0, 45 A 41 M R A7 AR A7 5%
PF AT DAE A AR AA AL S X — P EF T RS
st Y — O
22 AEEFZUEBIEAF MSCs ALK &N
EER

4 MR FRF AT HINT bFGE 9 FD-12 D #%
Fr 3 (VO 20 i A il 28 B 8 00 F Hofth 3 41, [ B st
B REFE 5 d M2, 158 B s R, 40 2k
KRB R, T oAb 3 41 ] Ast 54 A K ok 31 ] 3ok

8x 10° A

7x 10"
6x10*
5x%10*
4% 10*
3x 10"
2x10*
1x10*
0g

R h A

Group of culture medium

M %L Cell number

1 2 3 4 5 6 7 8
A K FH R Time

FT AR AR B YA 2 B 1 I T o 2 (T 2-AD)
2.3 IBB4BT MSCs A FEEI N 4 R

K FH I 2 A0 Ao B 5 7 AR XS AR T MSCs 4 i
JEH(DNA &8, 45 R 2-B iR, G, 1 40
20 K Y 23.38% . S I 40 i o 40 M R R Y
20. 14 %, G, 140 B o 44 M S By 56. 4800, A U
SR WoR 4R Z 8 A A T R G R 24251
Z400 25 1, DNA & B 91 R0 3 A 4r 24, Gy
ST 240 6 T o B AR 15 B 4 T AN 3 B N AN 1 B
YA T 5 /N 23,38 %6 15 BH 43 B 4% % 40 i A
AN G SR AT N B BRI B RE T

160F

K%L Cell number
® o
R

IS
=)
T

0
0 64 128 192 256 320 384 448 512

DNAZE & DNA content

A AU IR (8] 78 5 T 40 A [R]85 3% 3 A4 K 28 Cell growth curves of mesenchymal stem cells from Beijing fatty chicken different me-
dium growth; B b5l XS 8] 75 5T 1 40 i 40 i i ) Mesenchymal stem cells from Beijing fatty chicken cell cycle.
B2 dtmmBERTRTHBEKSZRAMEBEY

Fig.2 Cell growth curves of mesenchymal stem cells from Beijing fatty chicken and cell cycle

24 BBRAF MSCs £ E# R

PEAT X BE G F B0 R, 45 SR &% P00 R 40 b
B CK19 3 i tH 4 f 5 i 9 CD34 PHM 3R 5 4
B % P3 ARG IF MSCs CK19.,CD34 FAPEFK ik,
Kl RT-PCR K U XS it IF MSCs 6 1 4% 5% 1 b i
¥ CD29, CD44, CD71, CD73 ) 1 BH T % &
(I 3) 3% B 38 B 43 85 35 37 09 40 J o 29 IR T
MSCs., MM A 1 Jify i JIE v R 68 77 7 (%) 51 I 20 B S 1
I AEL 20
25 BRRAT MSCs iES o R

XSG I MSCs 175 5 43 4k B D 25 S &1 4
. XA MSCs 11 g i 40 i35 5 4316 . 40 8 i A
FEWIE W 2 d J5 PR BRSO [a] s 6 558 T i s ) Al
DL S S 1 AR 5 1 52 R €5 0 /N BRI L Bl B 15 A Ak
i [ F) B 4, i T 5 i 1 22 0 4 B Rl T K 18]
NG A 6 d 5. 3hen O Yea 5 M, RT-PCR
A4z 0 1 7 4 A 4 S %k 3K DB A ppary  LPL 3 5 [
MR,

X G MSCs 1m0 JIL4H B35 5 3k 24 h 5, 4

TG B ek A Al A A S AT i o B TR R
B 5 SR A0S A AL AR SR AR AR 0L, 3 57
5 d T BEA 5 20l f B G L B A 3 SR T A
JE A 0 20 02 0 2 L O SR LA P A T )
il HES L 22ad 25 d L T . 20N Ko I 0
Z EHARRZ MRS B Z R AVE . 2l
A S e o 3 A TN LA R 5 4 A AR MIHC &2 BH
ik,
3 i
P IS B RO L A
TS 9 M7 7R S A (H TR 22 R A M T R G
RO RZFARC K4 AR MRZES
it ol U 52 80 5 | 0 ot ol g A B o L LRI R R AT 5K
SRR S A S X O A Q2 A Y [ R A K
o LLXG R AN 25 R DL A AR, BARERTE
A7 I b AT AE A0 R AT A R A TR X — B iR
PR AELRH T 20 MO B 2T 4 40 s T 4R oAk BUAR
B RIS AL 5 B HAE AL RNA Fe gk ¥ 2 %
4 A9F 58O (B R OR AR T 40 i . B MSCs A7 B 58 1

i#



Beo AT A bt X i AT M) 52 5T 240 M B4 A 9 2R 103

A X8 ] 75 5T 40 il AR 2635 CK19 Chicken mesenchymal stem cells do not express CK19; B 4 Ji iF 41 21 % 5 CK19 Chicken fetal liver
tissue express CK19; C: ¥ 8] 75 i 4 g A # 3% CD34 Chicken mesenchymal stem cells do not express CD34; D % i iF 41 215 3k CD34
Chicken fetal liver tissue express CD34. $i K. =50 pm Bar=750 pm. M:Marker [ (600 bp); 1:CD29(300 bp); 2:CD44 (290 bp);
3:CD71(305 bp) 34:CD73(310 bp) 55: GAPDH(244 bp).

B3 kmmBETERTHABEEE

Fig.3 Identification of mesenchymal stem cells from Beijing fatty chicken

A 1A G 40 5 ST A P7 AC4A M P7 cells before induced to the adipocyte; B [a] i i 40 05 5 )5 40 M2 /2 &% Morphology of the cells
after induction to adipocyte; C: i3 JFIMZL O Y@ 57 5 41 (4 The lipid droplets was positive expression under red oil O dyed; D: i
¥ 55 RT-PCR %4 RT-PCR identification of adipogenic differentiation; E. .0 HL4H % 5§ (9 P7 AR 40/ P7 cells before induced to
the myocardial cells; F. [f] .0 L2 M35 3 )5 4 M2 2 25 Morphology of the cells after induction to myocardial cells; G [a] .0 AL 40 L5 3 )5
Z63k MHC MHC expressed after induction to myocardial cells; M:Marker [ ; 1:ppary(199 bp); 2:LPL(477 bp); 3:GAPDH(244 bp);
4: Desmin(240 bp); 5:MyoD1(198 bp); 6: GAPDH(244 bp) ;55 R =50 pm Bar=50 pm.

B4 tFEMBEAZTRTHEBIFESHSUREE(200X)

Fig.4 Beijing fatty chicken mesenchymal stem cells induced differentiation and identification

3K ST RE ) AT 4E A0 M S 25 1 22 1) o ARV
BE BT LATE W b st 1% BE IR R A7 b, T 20 B L 2T 4k 20
LB 0 3 A R AT 5 A% B R A R AT

K MSCs Wy fF 5% 2 224 h 76 B MSCs, Z
Jei BIF 58 3t A T M At 28 2, G s s I iR A LB
ST AN UL PR A5 R 43 B AR AT MSCsE IF T T K
HAHOCHESE . MSCs #E BRI 43 AT )12 . HE 2 AF
FHEP L AELE MSCst , MSCs it H 4 19 0 5 i

— R TR TP A B H AT C AR
WIRA BN E & MSCs HF 588 A x4,

2 W I Al R AS [ 85 95 A R AT X L, R AL
SO IR MSCs 5l & 76 &% & bFGF 1Y DF-12
I AR A G, AR Al e R A AR ) 4R
TARE bFGF K& MEM #5332 3%, Ui W 7 & bFGF H
A A T A0 A 224y 2468 7 T MSCs 1Y 1 g
JI50 & A ] DF-12 3% 288 35 4> 0 3 & i 1
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Fi 3 5 A0 M AE AR AN E B S5 A R I AL AR 15 1R,
HIF A 35 21 JEBR 40 B & L 3% B U B MSCs J&2 — A4~ 57
FrrE A s AR IEE UE B MSCs 7E 1K
DAL AT R R B R L BT R A SR AR L T
MSCs FEMR A4 34 V8 2 45 2Z J5 19 48 H FE 4 o A5 il
R R AR A0, B R th e L 2L E A
Y MYHE IR . 3K BE AN ATk G (A MSCs 7E RS
S BUN LR ) (e A St 1 o o1
fiE 7 A8 B — AH 4 a2 R A L B G A R
FAy 18 T L 4 LA R B 38 v I A B A A S A
JHLFE A v £ L 18] £ 320 T KL aX Al J& H T AE MSCs
TF 5 Hh R AR i R 1) S B oy R 1) R

A3 1 % ) 1 X8 G BF MSCs (40 3 48 Jif Ak 27 46
DN AN 2 35 )4 U B0 [63] 240 M 5 M A i ) CK19™ Je
Y A 40 B AR S W CD34M T 3% 5 Fh bR 55 4 7E XS
JVR 6 U w2 P R 3k L BB FRATT T 40 B 4 5 1 2
JHL AN 2 A J 6 U e R A 1 BT D 200 3 i+
A ;1 RT-PCR #&:31 MSCs 4% 5 bR &4 CD29.,
CD44 .CD71.CD73 ¥ MR 15 , EIE T F0 %% 4 i
P2 A D e 25 5L . [R) B 200 i 5 5 i I 200 i R
JULEH B 1 43 A D Y L 3 1) 43 3 1) 40 M B A o G At 2
M A AL T RE . AF & T A . ARRF5E
240 16 ) S J 40 M 4 A i 5 IR [ s EC b 4 b B N2
JEUOT L AT RE S A0 R S T U A O X —
HARA G Ak AT IR ARF ST . 5-R A4 M A5 7E y — Fib
fIEAf MSCs [l .0 L 20 8 43 1k 19 15 5 700 © 15 21
N ARG G o B b Ak 0 L4 B B OR AR T
WL E) F AR A BB (B B A R AR A 4y
SR A M A A T 20 M g i B R Y AL 4
JEZs. Ak 15 20 A R 5 40 0 L0 WL 40 2 i 3 5k
PPAR-v. LPL #il Desmin, MyoDl #% & %, 5
Gong''*' \Makino 2" B % 18 A4 40 Ak 41 I8 A5 i 4 —
e O Yeta Jr MHC #4110 45 50 2 B, 3t
A R S IE MISCs [1) i 7 40 B L o0 L 40 G 43 4k 2 mT
T TR . B8R BT 43 5 B 3% 1) MSCs 7E 1k 2% 15
S SRR W] LUBCR] 53 A 5 R 20 0, HoAk 2715 R
RS AT  H R BT AR B B, 5 S R Tk R
TIE S X 28 B 68 4 3 LG R, AN 5-EU M LA Al i 7
PEVE RS 7R 50 b IR FE 15 5 (H A HEBR L
Xof 4 B A A A . Tomita 255 & B, 5-F M ik
Bl R, 5 S AE R . 50 pmol/L 5-% M /E
1 d, BP0 MSCs L o AH A A B0 1 2 VAR T .
H R 22 800 A MSCs 194346 J7 11 5 13 35 855« B

57 (niche) B YA SC 10 “BE G2 1Y 40 21 43 HH 24
I 7% S [) 2 20 20 B A P B A 5 A AR TR Y TR
A BB 2 15 T AR A 48U MSCs 3k A5 #4121
A 1 AN W) 240 B R e F RN Z — . [F]
WA BF 58 2 B MSCs [ bR 5 H £ A
SN, H R E A 2 A0 e R 1] FE R e 41
HEATIE S AL BUS T T, X MSCs & R
RA WG — A J5 1], BRI AR 2 55 5 38 ) 3R %
MSCs 431k By 52

MSCs 9 UE 52 B A7 32 35 38 1 1 41 A 3 78 19 6
FH L HORAURT A Sy 40 IR 7 7 40 L, s T 4
B4 BRI I Re . ARG IT L AR L IR T B U
BIBIT R, [ MSCs & & HARLE , ] LIAE R
1A% TP ARAT 1 — A 2, R ok T 28 7  40 M J%E LA
TG 2 4 YA T (0 2L o 0 R AR R R 1 2s T)

2 % x #
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Abstract

Mesenchymal stem cells (MSCs) from chicken fetal liver are multipotent stem cells that

can differentiate in vitro into various terminally differentiated cells. The majority of studies of MSCs

have been focused on human. In this study,chicken liver-derived MSCs were isolated from 7-day-old em-

bryo of Beijing fatty chickens. Primary liver-derived MSCs were sub-cultured to passage 15. The surface
markers,CD29,CD44,CD71 and CD73 of liver-derived MSCs were detected by RT-PCR and the surface
markers,CD34 and CK19 of hematopoietic progenitor cells/hepatic oval cells were not detected by im-

munofluorescence. The best culture conditions were determined by drawing growth curve and the cells

cycle were investigated. Liver-derived MSCs were successfully induced and differentiated into adipocytes

and myocardial cells. The results suggested that the MSCs isolated from chicken fetal liver possess simi-

lar biological characteristics with those derived from human,and their multilineage potential would pro-

vide many possible applications.
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