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Embryoid Body Formation from Chicken Embryonic Stem Cells through Suspension Culture

ZHANG Lei'?, WANG Xiao-yan', ZUO Qi-sheng', LU Zhen-yu', WANG Fei', JI Yan-qin',
WANG Ying-jie' , ZHANG Yani'", LI Bi-chun'*
(1. Key Laboratory of Animal Breeding Reproduction and Molecular Design for Jiangsu Province,
College of Animal Science and Technology ,» Yangzhou University, Yangzhou 225009, China;
2. Jiangsu Agri-animal Husbandry Vocational College , Taizhou 225300, China)

Abstract: This experiment was conducted to explore the best suspension culture system for em-
bryoid body (EB) formation from chicken embryonic stem cells (ESCs) ,and to improve the induc-
tion efficiency of chicken ESCs in wvitro. Pure clones from the third generation of chicken ESCs

'to

was collected,re-suspensed the cells into 3 cell concentrations:1X10",3X10" and 6 X10' mL
make suspension culture. Morphology changes of EB were observed, qRT-PCR and immunofluo-
rescence methods were used to detect the marker genes’s expression, self-differentiation and kary-
otype analysis were made to make full test of EB. The results showed that, the amount of EB with
3X 10" mL™" cell concentration was higher than the other groups,and the number of EB reached
267 in one single view with the same spherical shape. The stem cell marker genes Nanog,Sox2,

Oct4 and C-kit remained expression with 48 h of EB formation,and stem cell surface specific anti-
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gen (Nanog and SSEA-1) detection was positive. After self-differentiation of EB, 3 embryonic

germ layers specific antigen (SOX17, SMA and TUJ-1) detection all showed positive. Karyotype

analysis showed that the formatted EB maintained normal karyotype. The results indicated that

the suitable concentration for chicken ESCs form the EB through suspension culture was 3 X 10"

mL " ',and the formatted EB had viability to provide experimental foundation for chicken ESCs in-

duction in vitro.

Key words: embryoid body;suspension culture;chicken;embryonic stem cells
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BCEA D6 1 H A S AL A0 i, 24k i) ESCs A5 3F 4
i PR - M A 55 3 45 A T (T 1 L 4 ) PR 7 4 A
A O AT A R B 2R IR f& (Embryoid
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Table 1 Primer information for qRT-PCR

& 3L F 5] (5'—3") Primer sequence H B /N /bp
Gene name L5149 Forward primer TUE51% Reverse primer Size
Nanog F.: TGGTTTCAGAACCAACGAATGAAG R: TGCACTGGTCACAGCCTGAAG 180
Sox2 F.:GAAGATGCACAACTCGGAGATCAG R.GAGCCGTTTGGCTTCGTCA 100
Oct4 F:ACCAGCATCGAGACCAACGTGA R: TTGCAGAACCAGACCCGGACA 117
Pactin F.CAGCCATCTTTCTTGGGTAT R.CTGTGATCTCCTTCTGCATCC 164

s SR AT

1.2.5 BAVMT BWEEF 48 hE. HEH 0.1
pg * mL T BKOKALER 19 @ DMEM B F 5L 15 55 2~
3 ho T B R A N A5 A B B AR S B R K EB I
o 0. 25 Y JEEEIE LA . S BRARBL A gy ikt
TR AT

1.2.6  %udlaabrg FT A BUE 4 2R i Office2010
Excel #4740 1AL #1, DL 3590 = hrifE iR 7 R oR R
JH SPSS19. 0 #E A7 XUH R J5 2253 #7
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HEE3E 24 h )5, 1X 10" mL ™" 4 vk B B A LT R
294 22 ARIRARTE B 3 X 10" mL " 41 M Wk B 29
53 N HARTE . 35 T LM A K3 45 6 X
10" mL " 40 i v B 40 B O B 16 G O T B 4 M 4R
AU 3 N RIIERIE B, B E 48 h 5. %
AR BRI K HBC A AS W) AR BE A 38 s xF
1X10".3X 10" 16X 10" mL "3 />4l g v B T B 1
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A.ESCs By AKP Jefa 458 B. ESCs i SSEA-1 YLt 45 I (5 3%) ;C. ESCs ) SSEA-1 YL 25 R (HH15) . —. ESCs w
A. Stained ESCs by AKP;B. Stained ESCs by SSEA-1(dark field) ;C. Stained ESCs by SSEA-1(light field). —. ESCs clone

1 5 3 {33 ESCs Bi4F 7 £ 400 X

Fig. 1 Identification of the 3™ generation chicken ESCs 400 X
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24h 48 h

AL TX10" mL " 40 A BE B B AR 24 h s B R BOIR 2B AR L 48 h SRR B s 2 AR BRI R Ry T A
FETE AL B, 310" mL " 4 ok BB K5 5% 24 h R 2 R BROR R4, 48 h JE R (R BRI X, BB R a3
C.6X 10" mL "2 ffo o B B 5 5% 24 h A MOFF G 3 4 . O i B e B2 9,48 h I B D R BRI, —. e fRfk

A.1X10" mL™" cell concentration group started to form EB after 24 h,the volumn and number of EB both increased
with 48 h; B.3X10*mL ' cell concentration group formed more EB than the other groups within 24 h,and the EB’s

1

number kept increasing within 48 h; C. 6 X 10" mL
sign for significant increase of EB within 48 h. —. EB

2 ANEMEERERE R E S ESCs 45T 400 X

cell concentration goup only had a little EB after 24 h,and no

Fig.2 The cell morphologic change at different time spots under different cell concentrations 400 X

KRR G804 3 g 57,267 H1 37, 310" mL ™!
2 M e B R B R 48 h)E BRI AR W T
oAt WA~ 20 (3R 2),

F2 FEMKRERERES EBs BRME

Table 2 The number of EB at different time spot under dif-

ferent cell concentrations

e BE/ (X 10" mL™")

0h 24 h 48 h
Cell concentration
1 0 2243 5742
3 0 53+3" 2674107
6 0 3+1 37+3

©.P<<0.05;" 7. P<<0.01

2.3 BEEEFEEPHEXL8EEERERN qRT-PCR
odl|
PL Bactin NS EN K 0 h i) ESCs 21 g %

ik B A O R B qRT-PCR AR X 1 41 il
MFILRE Nanog. Sox2,C-kit 1 Octd W) 3 ik M
HEAT R DU, SR T 2725 1k 4 A A X 8 i 45 OR,
SPSS16. 0 GE i+ AT IR K Jr 2250 W . 45 R W
TRL1X 103X 10" Fl 6X 10" mL™"3 4~ 40 it 4 i 48
h A2 B IR A ] 1 40 M AH O Bl Nanog | Sox2 . C-
kit F Octd Fp8e 363k (F 3) . #5415 R A X 1k &
W 3 FrR,1X10" mL " 40k B 48 h B BE 5%
J& s Nanog.Sox2 .C-kit 1 Oct4 F ¥ ik & 435 H
1.68.1.13.1.48 FI 1. 0133 10" mL ' 4fi g ik Ji£ 48
h B3 55 3% )5 Nanog . Sox2., C-kit 1 Oct4 F %} 3
BN 1.76,1.10,1.52 A1 1. 0556 X 10" mL !
R HR L 48 h B 5 57 )5 - Nanog , Sox2 ., Ckit F
Oct 4 MIXF B R4 510 1. 80,1, 15,1, 32 il 1. 02,
BN LI IR E T2
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ET 0] £ 10 B
2 2
B =
0.8 T T T 0.9 T T T
0 24 48 0 24 48
[5f]A]/h Time I5f]/h Time
. 1.6 1 Sox2 - A = 1.3 1 C-kit - A
'z = B k7 =+ B
m & 147 ~C b 127 e
9 7 X g
Kel2 Ro 11 C
< E3 el
= 1.0 1 = 1.0 A
2 2
= =
0.8 T 0.9 T T T
0 24 48 24 48
[5)a]/h Time [ 1A]/h Time

ACTXT10" mL 7 AW BB 3X 10" mL "W A ;C. 6 X 10" mL " AEHk . & 4 [H

A.1X10" mL™" cell concentration; B 3X 10" mL™" cell concentration;C. 6 X10" mL™" cell concentration. The same as

Fig. 4

3 EiFiEF 48 h ESCs BT M E E Nanog.Sox2 . C-kit 1 Octd HIRIET 4
Fig.3 Relative expression levels of Nanog,Sox2,0ct4 and C-kit after 48 h hanging-drop culture
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AREL 310" mL ™" i v i BG4 R AR AR G 2K
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BT . H T C 025 52 0% ESCs i 2 4 A= 58 40 i 73
RSN TR R AH 2 F5 T ROCRBAR 77 2 1 e



1338 oo E ¥R 46 %

[E) 42 B 98 9 G TR A I A X B 2 R T G 5% 48 bR IR AR R T MR 10 2 M R aB I O - S 92 SSEA-T L 4L
BN Nanog H 1 , ¥ 44 DAPT 44, Merge iR G IF 1. —. EB

After 48 h hanging-drop culture,immunocytochemistry showed EB was positive for SSEA-1(green) . Nanog(red) and
DAPI (blue) in all 3 groups,Merge were showed respectively. —. EB

4 EBREPHEORBABLERD 400X

Fig. 4 Expression of proteins in EB detected by immunocytochemistry 400 X

)
)

)

FRAR B 204k J5 R = IR 2 AR 0 2L B - SOX17 (IRJE) SMA (IR ) il TUJ-1 BMIRJZ) B3R 3K, i 48 DAPI
et , Merge 0K &I K

After EB differetiated in vitro, the marker genes of 3 layer were detected by immunocytochemistry: SOX17 (endo-
derm) ,SMA (mesoderm) and TUJ-1 ( ectoderm). DAPI (blue) , Merge were showed respectively

5 EEREEINE S L EBERELEN 200X

Fig. 5 Differentiation of EB in vitro detected by immunocytochemistry 200 X
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B 6 EBEERFEMEFZESH 000X
Fig. 6 Karyotype analysis of EB 1 000 X
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K47 gRT-PCR A5 0 & B, HFpL: ik T 3L A
Nanog.Sox2.Oct4d 1 C-kit, H 7 40 Il Ak 2~ 46 )
Nanog Fl SSEA-1 £ B, 53 4b . % & 0 45 5% 1%
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