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Comparative Study on Culture and Differentiation of Neural Stem Cells
Derived from Embryonic Stem Cells and Hippocampus
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Abstract;[Objeclive] To explore the culture condition and differentiation of embryonic stem
cells(ESCs) -derived neural stem cells(NSCs) and hippocampus-derived NSCs in witro. [ Methods]
Embryonic bodies induced by retinoic acid and retinal Miiler cells were selected in NSCs-defined
medium. So did cells isolated from hippocampus of 60 E18 BALB/c¢ mice (10 mice in each experi-
ment). The morphological changes and ability of expansion and differentiation of cells from two
different origins were comparatively analyzed. Nestin antigen and BrdU incorporation were detect-
ed in the selected cells by immunocytochemistry and RT-PCR. [Results) Large amount of neuro-
spheres were derived from hoth embryonic body and hippocampus in the selected medium, which
could be passaged and differentiated, stained positive with Nestin and BrdU, and expressed
Nestin gene. The percentage of NF positive cells obtained from differentiation of ESCs-derived
NSCs was 42.1% +3.6% , which was significantly higher than that from hippocampus-derived
NSCs 18.7% +5.1%, P < 0.01. [Conclusion] NSCs derived from ESCs have potentially much
more powerful ability than hippocampus-derived NSCs to expand and differentiate into neurons,
and would play a new alternative role in stem cell transplantation to treat neuropathy of glaucoma

and other retinal diseases.
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1 ESCs iR {4 NSCs 723k
Fig.1 ESCs-derived NSCs clones (100 x )
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Fig. 2 RT-PCR results of Nestin gene in NSCs derived from

ESCs and hippocampus
Lane 1: Nestin in ESC-derived NSCs; Lane M: 100 bp DNA
ladder; Lane 2: Nestin in hippocampus-derived NSCs
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Fig.5 Hippocampus-derived NSCs clones (100 x )

KBEBEMERETHERMHERNERR L, B
HOGUNEFEE, F2~3 K, HEHRTRFE, mAE
B o 2R , 4 L B BRAKE BT L 58 7 KB, a4k
MRFEEAFRMIES, —FREkIRE, ZEREE
BEE, ARIREIM KRR, BEWETIRE
HUIRE Map2. Gap43, NF200 A4 (& 6) ; 5 — R g 4
RIPFBK, BZAREAHANY, A2 ETEK
WREHES X, ENEREARRETR S100,
GFAP FRYE(E 7), P NF200 FHE4H 00 & 18. 7%
+5.1% ,GFAP FIHE4 A & 66.3% +14.5% , W&
JCHT & HE B 5 ESCs YR NSCs Mtk 2 R A B &
(P <0.01),

3 #

3.1 ESCs FiE5#HOIRY NSCs X594 m
REA

— T, A5+ ESCs k59 TP #: NSCs
HBEFZHESEE, Z&EHAA NSCs HyEAE
FFIE . O NSCs TR A ; @F ik NSCs 15 7
HEARRS Nestin A RER; QRADHWAEEES;



196 KPR (BEERER) H24H

@EE B RFEH RIESIT HEREES @4
WETRMER R, K, ZEH@ET NSCs
XhEEBEEEFEEIIEFRES, BIMES
ESCs ] NSCs fr bR R RINIE Y, BRIEZRA
Okabe & 7 1 ITSFn TIMIFIEFRERSE 9, HiES
HEEK, T2 TRRFHRERE RA X EBH]
RFERE BLEBITNENSC BHETE, #ITHE
WERTHRMRESEFRY I, 7dHTRBRESA
FEE R NSCs, 4858 T AN E SR BT E , WA T HEHE
BRI,

F—FE, ABRP ESCs BHESEDHEE
NSCs W BN EFLZ AR A, B, REFRHBEN
5 ,ESCs TR NSCs RWR)™, B AR, B THEHE
BE, AW AR, ESCs JR M NSCs W] 751U BE K &
ERRHRETER, MEBIEME NSCs REERE
BAaK, WEEEGAIMZE NSCs HEFB®RE 2
1k, X FH ESCs i NSCs A BRI R IFE R 1L
REFHITHIERY MBS, BHT ESCs ¥
WIEBUR M, HEEH NSCs ZeMRREDEE
NSCs, 45 @M E M afFURR, H
W, AT 5, ESCs IR NSCs AT ¥BHETH IR,
B4R AR 4 & 50 B T8 IR ¥ NSCs 2 M
ZItthl, EFFEHEHE DR NSCs ARG
KRR, REEM B UM B AR S, T
LI NSCs W] BB TESTLRE h Bt s FRE PR 17,
ESCs itk NSCs ML RA R LR, EE L S5HE
SR NSCs # H i R R B, RTS8 M 5%, B X5 ik
NB IR = B2
3.2 ESCs F5#EDiEM NSCs Rl R R HeT =

FHREHR R RSB E HRE, H
WNEEM F AR B Z S (retinal ganglion
cells, RGCs) K25k 0 = B4, B ATHIEITHE MR
REBF > EBERNERE, T AR RGCs B
FPEMENGRRERE, IFERKERE
RGCs R PE 4 ML A 7T B8 AR 2 b AR IR IS5, 38
43 R R T 40 M 1) 4% 2 4B 240 B B 1) AL O BT 5
BRGTRAHER, NRIMNEENPIRRE, ¥ITHK
T4 M T A K 8 IR 9 PR, W] DATE R AR I R A 4
H, 74 RGCs #R4HAR U0 1 HE MMM E
HHET RS TH W EN, WHRIMNESH ESCs i
NSCs , HESCs H2HR ' BHMMETHARE
B34k, 7RIS 1 RSB L B R IE R T A KRB B
HML, HiE%THEDEME NSCs BUb BT 884 ki
FREE, A R 6 IR 45 U0 I M 2 9% 20 40 RS A
BRI ROF T4,

B R0, T40 e #6 & B A GO B BB RFE1E

42 [R) R , A0 B M 4 B G S B TR L Ak AR AL R AL
ERTRIEFES . LUERIEEERS. M A
ESCs B FHEEBIENFA, KEERRBAREIRIT
MR, BEET R RAERER TR %E
FHR KA NSCs RECA AT RE. B, 5 5
NSCs #HEt, ESCs J8 NSCs EMZBEASEBER
EMPIRSERATHFIRBAFTER RN A
R &

(AxH3,4,6,7 WA 1. Fig. 3,4,6,7 shown in back
coloured page 1)

B3Rk

(1] & vk, BRFEE, BFK, % .BALB/c PREKTH
MRARMES RHEBRME/DRARE (1] . #AEEYE
&3, 2001, 23(1): 28.

[2] BT, B 0k BILE . FitRSERTHRS
RETERI R AME S &A (1], PILER K EFEFR, 2000,
21(2): 100.

(3] £ ¥, GEW, FHEN, F. WEMERARN T BT
FREFGCERABQERNFERE (1. PLERK¥E
i, 2000,22(5): 342.

[4] Lee S H, Lumelsky N, Studer L, et al. Efficient gener-
ation of midbrain and hindbrain neurons from mouse em-
bryonic stem cells{J]. Nature Biotechnol, 2000, 18(6):
675.

[5] Lendahl U, Zimmerman L B, Macky R D. CNS stem cells
express a new class of intermediate filament protein{]J] .
Cell, 1990, 60(4): 585.

[6] Okabe S, Forsberg — Nilsson K, Spiro A C, et al. De-
velopment of neural precursor cells and functional post-
mitotic neurons from embryonic stem cells in vitro{J] .
Mech Dev, 1996, 59(1): 89.

(7] Nishida A, Takahashi M, Tanihara H, et al. Incorpora-
tion and differentiation of hippocampus — derived neural
stem cells transplanted in injured adult rat retina[J] .
Invest Ophthalmol Vis Sci, 2000, 41(13): 4268.

[81 GeJ, LiYY, Zhuo Y H, et al. Peripheral nerve and
transgene cells transplantation in the treatment of experi-
mental neuropathy of SD rats[J]. Eye Science, 1998, 14
(3):121.

(9] BER.E B, XBRE, F. KESEHKR LR E
WHEMRBERREEKNEW (1] . FLER K
1R, 2000, 21(4s): 64.

[10] Ge ], Guo Y, Wang Z C, et al. Preliminary siudy on in
vitro induced differentiation of embryonic stem cells into
neurons| J1. Eye Science, 2000, 16(1): 1.

[11JLi YP, GeJ, Yan ] H, e al. Differentiation of em-
bryonic stem cells into neurons and retina - like structure

in nude mice[J]. Eye Science, 1999, 15(3): 131.
(%4 xF%)



i

ST AR MR ME S TR A TR R S s R L (IE SO 193 1)

Comparative Study on Culture and Differentiation of Neural Stem Cells Derived from Embryonic Stem
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Cells and Hippocampus (Text in page 193)
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Positive expression of NF200 in neuron-like cells differentiated from ESCs-derived NSCs (200 x )
Positive expression of GFAP in astrocyte differentiated from ESCs-derived NSCs (200 x )

Positive expression of NF200 in neuron-like cells differentiated from hippocampus-derived NSCs (200 x )
Positive expression of GFAP in astrocyte cells differentiated from hippocampus-derived NSCs (200 x )
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Expression and Role of CD134 and NF-kB in Renal Tissue of Lupus Nephritis (Text in page 224)
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CD134 expression in normal renal tissure (DAB, x200)

Renal in situ CD134 expression in class IV LN patients (DAB, x200)

Renal in situ CD134 expression in class Il LN patients (DAB, x200)

The expression of NF-xB P65 in normal renal tissue (APAAP, x 100)

The expression of NF-«B P65 in renal tissue of class [V LN patients (APAAP, x100)



