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The study on the characters of the neural differentiation from
embryonic stem cell induced by lineage selection method
XU Lei, GENG Xue, HU Jing, YU Zhou
( Chinese Center for Disease Control and Preventation, Beijing 100051, China)

Abstract; Objective To investigate the characters of nerve differentiation procession induced from mouse embryonic
stem cells (ESCs) through lineage selection method and then develop the neural differentiation model in vitro. Methods
Dopaminergic neurons development model was induced from undifferentiated ESCs through pendent drop and suspension
culture, lineage selection culture, neuron-like cells proliferation and differentiation culture of nerve cells. The morphology
was observed and the detection of characteristics of neural specific genes and proteins expression at various differentiation
stages was performed by RT-PCR and immunofluorescence and immunochemistry. The secretion ability of neurotransmitter
dopamine at each stages was detected by high performance liquid chromatography ( HPLC). Results With the extending
of differentiation time, numerous neuron-like cells were observed in differentiating cells and some neuron structures
including synapses were clearly visible in the later differentiation period. In initial differentiation period, only a limited
number of neural specific genes and proteins were expressed in low levels while all relating genes and proteins expressed in
significantly increased levels with culture proceeding. The neurotransmitter dopamine had not been detected in the
undifferentiated and initially differentiating stages but there was a remarkable rising trend in later period. Conclusion
The cells acquired from the ESCs differentiation using ITSFn culture has the properties of dopaminergic neurons and this is

an available model for developmental neurotoxicity research.
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E IS pA S SIFA(5'3") B KR EE/C

CTC GAG CAG GAA GTG GTA GG
Nestin 55
TTG GGA CCA GGG ACT GTT AG

. CTT TGT CCT GAA CCG TGG TGG TAG 56
" TCA AGA CTG ACT CAC AGC AAC CCC
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i2.0.1% W) ,B M (&4 0.01% L T iR .
0.1% WHg) . kI W<, W 0.8 ml/min, T4
FL AR A B B Ak LA, 2t L A R Ag/AgCl HLAR, T
e % 310 mV

2 #R
2.1 {RIMNAES ES 40 Ah 42 fh 2 B2 1 28 WL 5%
ES 41l g 43 AL w30, T 1 A A Ay ] L 4 e g 47
A Bl A B SR )Y AE K, Nestin B 14 0 1 3%
FENBOR I T i A AT SR S R A M =
HAREFEBY B, AR 0 AL B9 ES 40 i b nT LR b 22 R
G5 KL P 240 O 1 B 5 Ak B SR B B A W] DL ELA 4
JCH A 25 R A B, O R DL MR B 58 fi g A 4 A
ML, WA 1,
2.2 S4B SRR R ES 40 A R 4 5
R RV
PRAI % R PRk 4 28 20 Ak 5 S i B b, 3 40 A
ZLH M TR M FE K BF | Nestin &5 1 2 V7 F1 2 i 15 %
W B RIA 2 ik, H BH & B 5% 0] E) ) 48 4, 365K K7
WG I TH  GABA %5 22 I e RE A 22 T Hh ] 3k
SR E A5 S B AR B B A ik, R W] 2 [0 e fig

S 1R

TE A D B SRR ES 4 ( < 100) 5B BT By 37K ES 4l
( x100) ;C Jy nestin FHPEGH 1 B 52 R ES 41 ( < 100) ;D Jy £z
R 200 ML 39 9 35 JR AR ES A ( x 100) B R F S b 2 40 i o3 Ak 8 5%
S ES 43 ( x 100 . x200)
LRSS ES 401 b 2 45 i 72
Figure 1 Terminal differentiation of ES cells to a DN

phenotype at different stages
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Figure 2 Semi-quantitative RT-PCR analysis of the DA

neuron-specific regulatory genes at different stages
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Figure 3 Result of immunohistochemistry show that cells at different stages are labeled with Nestin an TH
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Figure 4 Result of intracellular levels of dopamine in ES cell-derived cultures analyzed by HPLC.
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