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years, in vitro methods have been developed which permit the growth of neurons from pluripotent cells in cul-

in the developing central nervous system. Materials & Methods 
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PCR

2m
F: 5´ TGACCGGCTTGTATGCTATC 3´

R: 5´CACATGTCTCGATCCCAGTAC 3´

F: 5´-CAA GAA CCA CTG GGG TCT GT-3´
R: 5´-ACA TCC TCC CAC CTC TGT TG-3´

NGF
F: 5´- CAACAGGACTCACCGGAGCA-3´
R: 5´-ACA TCC TCC CAC CTC TGT TG-3´

www.SID.ir

Archive of SID

www.sid.ir


EBs EB EB

EBs

Cystic embryoid body

EB

Button-like structure

(Embryoid bodies)
100 x

40x
100x 40x

www.SID.ir

Archive of SID

www.sid.ir


ESCs
LIF 

10μg/ml
ESCs

ESCs

EB

RNA
18s RNA 28s RNA

RNA
CCE NGF

RT-PCR
RT-PCR

 ESCs NGF
(RA-)  ESCs (RA+)

ȕ-2m
NGF

RA

CCE
100x LIF

40x LIF

www.SID.ir

Archive of SID

www.sid.ir


ESCs
LIF

(EBs)

EBs

ESCs
EBs

EBs

40x 100x

CCE

100x 40x

100x

www.SID.ir

Archive of SID

www.sid.ir


EBs

EB

EBs
ESCs

ESCs (RA)
in vitro

RA
EBs

RA

EBs

in vitro ESCs
RA

RA

RARs
RXRs

RA
ESCs RARs mRNA

ESCs

8pregulation
Retinoic acid receptors

Retinoid x receptors

100x

RT-PCR
RA- NGF ȕ2-m Nestin

RA+

M = molecular Ladder 3= NGF 2= NES 1= ȕ2-m

www.SID.ir

Archive of SID

www.sid.ir


CCE 
RA

EBs

RT-PCR
NGF Nestin

(iPSCs)

 Induced Pluripotent stem cells 

1. Evans MJ, Kaufman MH. Establishment in culture of 

292(5819): 154-6.

-
atocarcinoma stem cells. Proc Natl Acad Sci USA. 1981; 
78(12): 7634-8.

-
sumoto S, et al. New approach for the establishment of 

-

4. Delhaise F, Bralion V, Schuurbiers N, Dessy F. Establish-
ment of an embryonic stem cell line from 8-cell stage 
mouse embryos. Eur J Morphol. 1996; 34(4): 237-43.

be established from disaggregated mouse morulae. Dev 

6. Ledermann B, Burki K. Establishment of a germ-line 

Res. 1991; 197(2): 254-8.

7. Evans MJ, Hunter S. Source and nature of embryonic 
stem cells. C R Biol. 2002; 325(10): 1003-7.

study of nervous system development and repair. Brain 
Pathol. 1999; 9(3): 527-45.

9. D,Amour k, Gage FH. New tools for human develop-
mental bilogy. Nat Biotechnol. 2000; 18(4): 381-2.

10. Mujtaba T, Mayer - Proschel M, Rao MS. A common 
neural progenitor for the CNS and PNS. Dev Biol. 1998; 
200(1): 1-15.

-
bryonic stem cell lines. Methods Enzymol. 1993; 225: 
803-23.

-
ler R. The in vitro development of blastocyst-derived 

blood islands and myocardium. J Embryol Exp Morphol. 
1985; 87: 27-45.

13. Doetschman T, Williams P, Maeda N. Establishment of 
hamster blastocyst-derived embryonic stem (ES) cells. 
Dev Biol. 1988; 127: 224-227.

-
vitro. Dev Biol. 1995; 168(2): 342-57.

-
motes neural and represses mesodermal gene expres-
sion in mouse embryonic stem cells in culture. Biochem 
Biophys Res Commun. 1996; 223(3): 691-4.

-

Exp Neurol. 1998; 149(1): 28-41.

1995; 108 (Pt 10): 3181-8.

-
ma cells. J Neurochem. 2000; 75(1): 34-40.

www.SID.ir

Archive of SID

www.sid.ir

