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Abstract: [Objective] The diary goat bone marrow-derived mesenchymal stem cells (MSCs) were iso-
lated to investigate the characteristics to establish a model for cell differentiation and to provide new re-
sources of cell therapy for neural and myocardial degenerative diseases, infertility and sterility. [ Method])
The cells were isolated and derived from dairy goat bone marrow by adherent culture,identified by mor-
phology,growth curves,immunocytochemistry and RT-PCR. The positive rates of spontaneous differentia-
tion cells were evaluated by immunocytochemical method. [Result] The isolated MSCs were fibroblast-like

phenotype without tumorigenicity and continuously passaged to 22; The markers of embryonic stem cells
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(ESCs) such as Oct4,Nanog,C-myc and TERT were identified. The spontaneously differentiated cells de-
rived from embryoid bodies expressed markers of three embryonic germ layers. MSCs were induced to dif-
ferentiate into early neural-like cells by B-mercaptoethanol induction and these cells were positive for Nes-
tin and 8- [l Tubulin. Myocardial cells were obtained from MSCs induction by 5-aza-2'-deoxycytidine (5-
Aza) and appeared myotube-like cells, which were positive for CT3 and cardiac a-actin. Through RA-induc-
tion, the differentiated cells expressed the specific markers of pre-meiotic germ cells including Vasa,Scp3.,
CD49f and the positive rates were 35. 7% ,24. 0% and 14. 0% respectively. [Conclusion] These results
demonstrated that typical mesenchymal stem cells were isolated from dairy goat bone marrow, possessed

the characteristics of pluripotent stem cells, and had the potential of differentiation into neural,myocardial

cells and even germ cells.
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Tubulin, {3 A CT3, ¥k DSHB 24 @ 7 & s S bt
R Vasa, iy Abcam 24 ] 7™ i SP i 87 &, 14 B
et W AW H AR AR A A RT-PCR Kit, 2
Fermentas 228 755 o
1.2 PLESTEEERE MSCs Mo B RIESR

TCH R 3 A W A2 A7 M PE & b 0 1l 2R 8 2R i
B R LA A5 B L RS | 45 WA 35 R W1
— R SR b R BT L L AR
P TG LY 35 3R 7F 1 500 r/min B0 10 min, ¥ 4
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AL, 25 IR 30 min, DAB i {4, 30 min, 5% F
WLE% IF REAH .

1.4.2 RNA #9434 RT-PCR (1) B|¥yi%it
A . AR Octd . Cmyc FEW, A TERT,
Bactin FEHF ) cDNA 5 #1445 F- Nanog W) [6] 5 P
H) OB 55 43 ) . NM _ 001113060, AB292846,
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Table 1 Primer sequences of the pluripotency genes of MSC
Y I Bk E/C e L
5149 %4 LRI (53 U353 R P4 K /bp
5 . . . Annealing -
Gene Forward primer Reverse primer Size
temperature
Oct4 GAAGCTGGACAAGGAGAAGCT CATGCTCTCCAGGTTGCCTC 58 379
Nanog ATGCCTGAAGAAAGTTACGC AGGCTGTATGTTGAGAGGGT 52 819
TERT GTGTGCTGCAGCTCCCATTTC GCTGCGTCTGGGCTGTCC 58 264
C-myc ACGCTGACCAAGGTAT CTGAGGTGGTTCATACTGA 54 210
B-actin ACGGCATCGTCACCAACT AGGAAGGAAGGCTGGAAGAG 58 583
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Bl 502 BE IR MSCs (8 & F12E K i £k
A8 38 MSCs(50) 5 B. 45 9 & MSCs #9 HE % 2.(50 %) ; C. MSCs 9 A i 28

Fig. 1

Morphology and growth curves of MSCs

A. The third passage MSCs(50X) ; B. HE staining of the 9th passage MSCs(50X) ;C. The growth curves of MSCs

2.2 WMLFEFHEIE MSCs SREEREEBRRIEN
gl

2.2.1 Sipmmiadil w4 R AR A0 Ak o e

g R (K 2) BoR, 4888 MSCs &2 Octd,
Nanog,TERT,C-myc BH:.

B2 Wil 2EE g6 MSCs 1 6t 53 40 A6 27 s DU 45 S (200 )
A. Octd 4t ;B. Nanog 3¢ {4, ;C. C-myc 4t {6, ; D. TERT 4t {6, ; E. [FH X 18

Fig. 2 Analysis of immunocytochemistry of diary goat bone marrow-derived mesenchymal stem cells(200X)

A. Oct4 staining;B. Nanog staining; C. C-myc staining; D. TERT staining; E. Negative control
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2.2.2 RT-PCR # % RT-PCR ¥4 (K 3)
2, AR5 B8 2] A MSCs £k Octd . Nanog .
TERT .Cmyc JEK, HW S0 5810 5 R/ —
£

1000 bp
750 bp

500 bp

250 bp

100 bp

B 3 il B a0 MSCs 19 RT-PCR #5455
1. DNA Marker DL2000;2. Oct4 %R ;3. Nanog K 5
4. Cmyc FEH ;5. TERT 3K ;6. factin FEH
Fig.3 Analysis of RT-PCR of diary goat bone
marrow-derived mesenchymal stem cells
1. DNA Marker DL2000;2. Oct4;3. Nanog ;4. C-myc;
5. TERT;6. factin
2.4 PHLFEB TR MSCs oL 88 /18946
2.4.1 AR SEABIN MSCs Bl 1
F 2 d BT R4ETE I EBs (B 5A) B 2 RERIE .
Yotk RA4F . #IE B EBs T 48 fL 1% 7% 4 Ul BE 15
Fe.1~2 d B 240 e DN EBs J& 15 1, 9F 2008 R

2.3 WHLEBIEIER MSCs BB =&

MSCs 4 i T4 B F 41,30 d 5 7 DU B
™ BN R 35 A S B AR B G L 40 A 2 W2 AT G
JERE 1 (] 4A—DB),

B4 W 245 B IR MSCs B R 4G ) 45 S
ALTESHE 3 AR AR B B A A 6 1R 40 1R L
Fig. 4 Analysis of tumorigenicity of diary goat bone
marrow-derived mesenchymal stem cells
A. The nude mice after injecting the 3rd passage cells;

B. The nude mice after injecting the 6th passage cells

K 5B) . K535 7 d J5 47 G 2 4 i Ak 2= 46 ), 2%
JF U L EBs 1T A9 20 40 g % 35 B- 1 Tubulin (4h
W2 O L eractinCRIRJE) #1 AFP(H IR )Z) 3 iR )2
PR EE A (K 5C—F),

Bl 5 @yl HE IR MSCs [0] 3 JRJZ & 234k ) f 52 200 i b 2% g (0,45 21
AL IR (200X s B. EBs JH 1358 H 4 AE (50 ) 5 C. BIHEXS IR (20020 5
D. AFP 4 {5,(200 X) ; E. g~ Tubulin Ye(t, (200X ) 3 F. g-actin YL {6, (200X)

Fig.5 Immunocytochemistry analysis of MSCs spontaneously differentiated into three germ layers

A. The embryonic body(200X) ;B. The proliferation of the growth of EBs(50X) ;C. Negative control(200X) ;
D. AFP staining(200X);E. g-lll Tubulin staining(200X) ; F. g-actin staining(200X)
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2.4.2 mwao (DML g g m ok, 1 45 B Nestin & 55 fH ¥, -1 Tubulin & 58 FH %
WS 24 hJg MSCs ZA K BB Z A il . =M IE (A 6A—C),
i e £ 1E0ES 5 h R e e gn i b = ge fa

P 6 5l i B IR MSCs 1] 1 25 41 0 5 5 43 £ 14 G 22 A0 A 23 2 6525 2R (200 X))
A. Nestin &6 ;B. 8- Tubulin e @ ; C. B #EXT 8
Fig. 6 Immunocytochemistry staining of MSCs differentiated toward neurocytes (200 X)

A. Nestin staining; B. g -l Tubulin staining;C. Negative control
(2) rip o JUUH ML B 5 1] 0 Ak . MISCs TR B I BUFPIR VR LS00 JUURE 48 . O Hh 8L 1 L
F 2 d n[JE L EBs, 7 48 FLIEFRARW BE R T 5 EBs ERELSH (B TA) . sl fb g Yo ags R 1%
JaL AT A R R A L 1 — 2P 15 R EBs W Al SR AR CT3 aractin (A 7B—D).

C

Bl7 Il B IR MSCs ) LA 75 5 43 14 10 9 948 200 i Ak 2 B 8,85 5L (200 )
AL IUEREANME (55 3k Br ) 5 B CT3 4t s C. a-actin G {45 D, B o4 %) 18
Fig. 7 Immunocytochemistry staining of MSCs differentiated toward cardiocytes (200X)

A. The myotube-like cells (arrows) ; B. CT3 staining;C. a-actin staining;D. Negative control

(3) 1) A= B 40 MG B 2 1) o A . B 38 AN Y Ak 22 A CDA9 &5 4= 58 40 i A ic (B 8 A — D), HBH 1 R 43 )
mas B E R, MSCs % 5 41 ig % 35 Vasa. Scp3. K% 35.7%,24. 0% FIl 14. 0%,
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MSCs J&£F 78 T 5 i 1) — Bl 43 30 2 Fh 41 it 5
T B I 1 R T AN B, ELA R R R 2 1)
SrALIE R AR AMNE B EREE T, TR P IR BE S 40
PRI AL 45 LD B s LB P 28 L LA TE N ) 2
Flema2s R, 5 ESCs 41 i b . MSCs B AT Bk 77
A2 A0 B PR A5 O 3, 53 Ah, B BE TR MSCs B
A 5 S5 R 1% G 28 U8 R (o EG A G 5 00 o T
HLA 2 B = SORTEE A (i PRtk MSCs 1] g
A 4T R B AR TR T 1 P R R T 4

8 WL E G BEIR MSCs [ A5 58 41 fid 5 5 434k 1)
B E I A Ak 2 e B 25 L (200 X))
A. Vasa Je %, ; B, Scp3 e ; C. CD49f Y {0 s D. B #: %t 8

Fig. 8 Immunocytochemistry staining of MSCs

differentiated toward germ cells (200 X)
A. Vasa staining; B. Scp3 staining; C. CD49{ staining;

D. Negative control

H i A ¢ MSCs 119 F 5% i 18 48 K 22 804 AE
B Y /NS B MERE U H R ET
i A REAR D . AR R RS S T
Wil B8R MSCs AW Rtk R IH LA 8%
S P 1 BE E ). HLEA SIS B i/ BU G T 28
MLB A= W2 e P IR 38 Octd  Nanog . C-myc H [H
G WE S A A E 5L U 1 A
MSCs HA 1] 45 i 55 22 D) 8 240 M Q#2820 L0 L
2B L A 20 B o3 Ak 0 v e L R WL R T A 2 e
JHL O LA P AR B 20 L B A A AR BB Y
ifF5e.

BAE S P O WURD il 22 A P A2 BE AR 25, 5
SR R G M o BRI T A A 7 A 25 2

AL LA B, 4 A B 28 2% G0 RO U 45 38 A0 P 53 5 110
BIT M ERE e s BA EE N L, 285
K H 5-Aza 3-#iKk O BESF 5 ESCs 40 i 55 .0 AL
20 L0 A 20 A0 G AR . AR IR 43 ISR 5-Aza
N B-Fi AL O BES T WIS MSCs [n].0 LA A 70 fh 28
MHEIE Il 45 R AT MSCs 4 5-Aza 5 R RE
I 1O WURE 20 I . B A WUE FE 25 4, JF ik CT3,
oL aactin &0 LA AR S 1 DO B 8 1 s 48 B-%
CBE TR B B T M 2R A0 M, 3R B 4 B A5 B 1Y
L35 MSCs HLAT 1] 4 28 FLC FILAN L 204k 1 v e

RS s N R R IR IG T 4 i Be 9% o fb il 2
ol 4 240 L L AE e 3 A B UK T4 it Ay 2
] 53 AL BE 77 I BE AT BV 23 5 PR 6 ) e Ji Ry 22 o ol
U U e R e R ST A N e D OB T N
T A gl an et . A B 5T R A RA ST B S IR
MSCs JE L) EBs #1755 45 R IR . £ RA 5%
J& s MSCs JF 175 i5 Vasa. Scp3 il CD49f 45 4= 5 4
JHO AR S P A 1 R DAL 3 WY T e LA T A B A G
LI RE . X SE BF 9T 45 2R 5 N 26 T 40 i 1Y AF 50 45
RUURAR -, RA AT LU /N R ESCs 431k & i
WA FE A (PGO) B 3858 A7 16 5 A R Hr . JF BT
AR ARG B3 41 i 43 1k 210 0 43 2w Y . Vasa,
Scp3 . CDA9T 2 A= 58 41 Ml 1) ¢ S bR iC BE K. Shi-
nohara 25" & B, /1N BURE IR T 41 i 32 15 1 Il o6 %K
GEREMC, I HPUAYE TH 4. Castril-
lon M RTINS Vasa J& A 5l 20 il = i e 5
PERYBRIC  HU7E A BE 40 A b e R M SRk TR 40 R
Fik. Scp3 B AEAMM PR S E GIRNEZE
20 BLHR 53 » ) X6 5 240 L v e £ AR IR 2 | ek B 2
R F 0 & B F EEAER . A2
FHY AL IA Vasa, Scp3 ., CDAIL, BT 3k il %5 53 24
A 58 40 B 40 Ak R S L 1] MSCs 22955 7 1) g
A3k R A B 40 M, 3X 5 Nayernia 2599 | Drusenhei-
mer 457 Lue %" A9 10 458 — 8. =T MSCs
225 5 5 0 0 B e S L OE SF A DR R L 58
TR 24 L7 A PR ARORS 1 L B T B — D B
5%, IR MSCs G Y15 5 0 B RS + . 4% A vl
RE N AN R & RS il 15 2h ) i) B B Atk — Flok 1
BT ERAR R R b BA T2 0 A 5.
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