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Isolation, culture and transfection of neural stem cells from fetal rat telencephalon
LIWei CAI Wenrgin YAO Zhong xiang (Department of Histology and Embryobgy. Third Military Medical Univesity, Chongging 400038, China)

Abstract  Objective To establish the genetically engineered neural stem cells(NSCs) for further biomedical applications. Methods @D Af-
ter isolated from fetal rat telencephalon and identified with nestin immunocytochemical staining, NSCs were induced to differentiate. The differentiated
cells were detected respectively with neurofinament (NF-200) and glial fibrillary acidic potein(GFAP) immunocytochemical staining. @ Recombi-
nant brain— derived neurotophic factor (BDNF)-adenovirus was used to infect the obtained cells and the results were identified with in situ hybr diza-
tion. Results (D Nest-like clusters of neurl stem cells were obtained in the suspension and the cells could be differentiated into neurons and astro-
cytes . @ About 80%— 90% of NSCs were infected by recombinant BDNF-adenovirus, which retaining the main chamcteristics of NSCs after 12
passages of culture. Conclusion  The cells from fetal rat telencephalon possess multipotency and self-renew ability and is believed to be BSCs of the
central newous system. Since they retain their characteristics and differentiation ability after passages and genetic engineering they can be applied
widely in basic research and as grafts in neural transplantation.
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Fig1 Cluster of NSCs from fetal rat under a phase contrast microscope (X 400)
2 (SABC-Cy3), Nestin (X 400)
Fg 2 Nestin positive cells with SABC- Cy3 immnocytochemistry (X 400)
3 7d), (X 400
Fig 3 Differentiated NSCs 7 d after induction under a phase contrast microscope (X 400)
4 (SABC- ), NF-200 s 12d (X 400)
Fig4 NF-200- positive cells with SABC-Nickel ammonium sulfate staining 12 d after differ entiation (X 400)
5 (SABC ), GFAP s 12d (X 400)
Fig5 GFAP-positive cells with SABC Nickel ammonium sulfate staining 12 d after differentiation (X 400)
6 » BDNF mRNA (X 400)
Fig 6 BDNF mRNA positive cells after the infection of recombinant BDNF-adenovirus (X 400)




12

3

3.1

~

[4.9

3.2 AR TAZ A 2T e Ao R AT =

Ab 2T om Ry AR AF M
Davis! ! Gage[ 3

;© ;@

. 10.5d

b

b

) myc- neu~pS3.

2

&2

)7 Nestm

L6l

Renfranz " Snyder ¥ , sAS8 V-
myc .
. MartinezSerranol * HiB5
(NGF) , NGF
NGF, 90% .
BDNF
’ 12 ’
BDNF,

Davis A A, Temple S. A self reneving multipotential sem cell in enb-
ryonic rat cerebral cortex| J] . Nature 19%, 372(6 503). 263—266.
Villa A, Snyder E'Y, Vescovi A, efal, Egablishment and properties of a
growth factor-dependent perpetual neural stem cell line from the human CNS
[J]. Exp Neurol 2000, 161C1): 67— &.
Gage F H Ray J, Fisher L J. Isolation characterization and use of stem
cells from the CNS[ J] . Anmu Rev Neurosci, 1995 18 159— 18 192

[J , 2000, 31(1):17—20.
Kalyani A, HobsonK, Rao M S. Neumwepithelial stem cells fran the enbry-
onic spinal cord: Isolation, daracterization and clonal analysis[J] . Devel-
opmental Boblogy, 1997, 186(2). 202—223.
Kalb R G, Stittmatter S M. Neurobilogy of spinal cord injury[ M] . To-
towa: New Jersey Humana Press INC, 2000. 80— 94.
Renfranz P J, Cumingham M G, McKar R D. Region-specific diff erentia-
tion of the hippocampal sten cell ne HiB5 upon implantation into the de-
veloping mammalian brain| J] . Cell s 1991, 66(4); 713—729.
Snyder E Y, Deitcher D L, Walsh C, ef al. Multipotent neural stem cell
lines can engraft and patticipate in development of mouse cerebellum|[ J] .
Cell, 1992,68(1): 33— 51.
M artinez Serrano A, Fischer W, SodersromS, ef al. long-temm functional
recovery from age-induced spatial memory impai ments by nerve growth fac-
tor gene trander to the rat basal forebrain[ J] . Proc Natl Acad Sci USA ,
199, 93(13): 6 355— 6 3€0.

(4m# TREEE)



