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Isolation and Cultivation of Goat Embryo Stem Cells
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Abstract: Morulaes and blastocysts obtained from Guanzhong dairy goats 6~7 days after mating were treated with whole embryo
cultivaton, enzymatic digestion and immunosurgery separately. The goat embryonic stem cells (ESC) were isolated and cultured on a
feeder layer of mitomycin-inactivated mouse embryo fibroblasts (MEF). The characteristics of goat ESCs were analyzed by
immunohistochemisty, RT-PCR and inducing differentiation in vitro. The results indicated that the embryos were easier to attach the
culture dish and form primary colonies with whole embryo method. There were colonies that maintained undifferentiated for 18
passages. The ESCs expressed the protein of Nanog, Oct4 and SSEA-3, whereas the protein of SSEA-4 was absent and the protein of
SSEA-1 was weakly expressed. In addition, the genes of Nanog, Oct4, TERT and CD117 were expressed in goat ESCs. The cells also
could differentiate to myocardial cells when induced in vitro by DMSO. These results suggest that the goat ESCs have characteristics
of ESCs.
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AT,

%1 RT-PCR HRETHEYEN 54
Table 1 Primers for determining in RT-PCR

Gene Primer sequence(5'—3") Size Annealing temp References
Oct-4 cgtgaagctggagaaggagaagcetcaagggecgeagettacacatgtt 247bp 57°C [16]
Nanog ccgetcgagatgagtgtgggcccagettgtcccaagcettacaaatcttcaggetgtatgttg 903bp 64°C AY 786437
hTERT gtgtgetgeageteccattegetgegtetgggetgtee 264bp 61°C [17]
B-actin cacggtgcccatctacgacttgatgtcacggacgattt 157bp 60°C AF 481159
CDI117 ggcagccagaaatatccetecttactaccacgggcttetgteggttgg 423bp 60°C [18]
GAPDH attcaacggcacagtcaagg cagtgtagcccaagatgeect 665bp 56°C XM 001473623
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P Ab PR R R IR TFEI A ESCs femife = 6 1%
(] 1D), FHSe SRl b Bl 06 5% )2 B R R 15 31 1Y
ESCs fie 14 2 10 A& 1E M55 8 fR11% ESCs ££75),
M4k R IRIA 1S 2) ESCs A — PR H AT AL &
18 1R(I& 1F A% 14 {0114 ESCs 47%)-

2.3 U ESCs MAEKITH RS HIFE

IFE IR ICM A5, 2~5 d NI RE, BRZL
BRIF R s g, g i 2 /NETE, TR a2 B
VS AR, TR AT R . 5~7 d
Jei s H IR AZ LS A 1 /0N [ T 200 M T 34 3 B M AR K
XA B RIIEA, KREUHE LT LR (DA 8

Bl 1 IEBERRFN ESCs SETEHFE
Fig. 1 Characterization of goat embryos and derived ESCs colonies
A: goat morulaes and blastocysts (x100); B: goat embryos dealed by enzymatic digestion (x100); C: goat embryos treated by immunosurgery
(x100); D: passage 5 goat ESCs colonies (x100); E: passage 8 goat ESCs colonies (x100); F: passage 14 goat ESCs colonies (x100); G: bird’s
nest-like colony was formed after the goat embryo adhered (x100); H: fried eggs-like colony was formed after the goat embryo adhered (x50);
I: the goat ESCs all differentiated to vacuole-like cells (x50)

Journals.im.ac.cn



1674 ISSN1000-3061 CN11-1998/Q Chin J Biotech September 25, 2008 Vol.24 No.9
x2 ARLEFAELFIERIMERRERIER
Table 2 The adherence rate of goat embryos and subculture of ESCs by different methods
. . The adherence rate of goat The number of cell lines obtained .

Different disposal embryos (%) & u of 6 passages The highest passages of ES cells
The whole embryos 86.4 (19/22) 14 18~

Enzymatic digestion 50 (4/8) 2 6

Immunosurgery 66.7 (6/9) 4 10

F3 TRMEMERXAEEEERMYMERRERESR

Table 3 The adherence rate of different embryos by whole embryos method and subculture of ESCs

The adherence rate of

The number of cell lines obtained

The kinds of embryos embryos (%) of 6 passages The highest passages of ES cells
Morulaes 80 (4/5) 2 8

Blastocysts 81.8 (9/11) 8 18~

Hatched blastocysts 100 (6/6) 4 13

et b
we s BNE

LA £ B

2 ¥ ESCs gtk e
Fig. 2 The immunohistochemistry of goat ESCs
A: the goat ESCs showed positive staining for Nanog in the immunohistochemistry (x200); B: positive staining for Oct4 (x200); C: weak
positive staining for SSEA-1 (x200); D: positive staining for SSEA-3 (x200); E: negative staining for SSEA-4 (x200); F: negative control was
not stained (x200)

MOEENE . 1 AR 1 BORA RIS BE B 37 J5 1 A
M feve e S UK, W FEIIRA A e 4 (| 16); (2)
A6 MR 1 MCRARAT 3 MOBEL IR BE S 57 5
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8] 29 ICM I BE J= 3 B8 1 i 4R 7% (181 1H); (3)ib A &8
0 IR W BE % 77 I 4 A D 25 AR A, A A
R EETETE A (B 1) ESCs &7 A THLMIL L 1R,
INBE 20 Mt g A, JR R AR TR A K, [ s
HAER A A b AN T HE . R R AR A LA UUR,
ESCs A 71tg, RkALD, (EIRAH, [Fmf =i
BRIk . BETE R B, AR SR A S
SUIREE v 1O ST BT Tk, AR AR SRI H BLA 21
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7, WI%E ESCs Nanog. Oct4. SSEA-3 % E Ak e {5,
SLBHTE, SSEA-1 5255 BH1E, SSEA-4 5L FAYE, X BRZH 40
JAE . 2).

2.5 U3 ESCs % gETEE FHam)

XTI ESCs i Z A1 FE1 T RT-PCR K, 2%
IR, II°E ESCs 261k Nanog(903 bp). ikifi(264
bp).CD117(423 bp). Oct4(247 bp). LLIF- Bactin (157 bp)
FER (B 3A) . BT BRZH A i 5 2 4L (MEF), H3&ik
sk (264 bp)FI/NEL GADPH (665 bp) ( 3B).
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E 3 L3 ESCs RT-PCR #&3
Fig. 3 The RT-PCR detection of goat ESCs
A: RT-PCR result of goat ESCs; M: marker DL 2,000; Positive control: goat S-actin; B: RT-PCR result of MEF;
M: marker DL 2,000; Positive control: mouse GADPH

2.6 LW ESCs K5MNEE DL
SRR 13 4G 1L ESCs HE1 T
BIFE IR, B UK L 1K (Embryonic body, EB)(
4A). EB WEREEXEFRIG, HHILGIF A )0 U 2 M 53
fb, B NA KR, R4 2 d AT ILAIE 41T
HEZN AR, 240 6 ) A e 1) AH 3 (B 4B) . O ILEE
StEPiRo-actin TR YA, G5 BIRES
Je 2 S PR PR (1R 4C), X AL 4R A 75 (&) 4D).

B4 ¥ ESCs {KMES N
Fig. 4 The induced differentiation of goat ESCs in vitro
A: the embryonic body induced for 2 d (x200); B: the embryonic
body attach to dish for 5 d (x200); C: @-actin immunohistochemistry of
embryonic body after induced for 7 d (x200); D: negative control
(x200)
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