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Multipotency of cultured olfactory epithelium neural stem cells

GAO Liang,CAO Li,SU Zhi-da,ZHU Yan-ling. HE Cheng”
Institute of Neuroscience,College of Basic Medical Sciences, Second Military Medical University,Shanghai 200433, China

[ABSTRACT ] Objective: To investigate the culture method for adult olfactory epithelium neural stem cells and their
multipotency during in vitro differentiation. Methods: Olfactory epithelium was sequentially digested with neutral protease and
collagenase | A, then the olfactory epithelium neural stem cells were enriched and amplified. Neurospheres were formed by
culturing the cells with serum free medium containing bFGF and EGF. Differentiation of neurospheres was induced with medium
containing serum; the differentiated cells were identified by immunocytochemistry. Results: Primary cultured olfactory
epithelium neural stem cells proliferated and formed colonies. Cells in the colonies expressed the in vivo markers GBC2 and
cytokeratin 5. Passaged cells proliferated and formed neurospheres when cultured with serum free medium containing bFGF and
EGF. Medium containing serum induced the differentiation of neurospheres. TUJ1 positive neurons, P75SNGFR positive olfactory
ensheathing cells, GFAP positive astrocytes and NG2 positive oligodendrocyte progenitors were detected in the highly
heterogeneous differentiated cells; besides,the cells also contained nestin positive neural stem cells. Conclusion: Cultured adult
olfactory epithelium neural stem cells can proliferate and form neurospheres. The neurosphere cells have the multipotency to
differentiate into neurons,astrocytes and oligodendrocyte progenitors.
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C57BL/6 /INBL, W9 B | 1 57 3 50 S 50 3 ) b O
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Hank " s - #if £8 375 W0 BB R VR E A1 Ll (ITS) i
I3, 0. 25% trypsin A5 55 2 -4 5 R I W CT AR
JERFHER 100 U/ml BEH K 0.1 mg/mD , ¥l A
Gibco A Al ;2. 4 U/ml ¥ 12 M B (neutral prote-
ase), 10 pg/ml DNA [ (DNase) I H Worthington
NFE;0.25% 1 BUEE IR (collagenase T A) L8P A,
A g A K A F (bFGF) 20 ng/ml, & A KR T
(EGF) 40 ng/ml, £ E-L-#i & R (poly-L-lysine,
PLL) (0. 85 pg/cm”) HMA H Sigma A H .

1.1.2 4tk =Pi/DER cytokeratin 5 (Abcam) , /N
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Class [T B-Tubulin ( TUJ1) (Promega). % #t A
P75NGFR (Santa Cruz Biotechnology) , %2 9T A nestin
(Abcam) , A4+ S1008 (P L84 W) TREAT FR 2>
D, /N B BT /D Bl GFAP (Sigma) , % ¥T K Bl NG2
(Chemicon) ,FITC ##ic 9" # . /Iy B TeG, TRITC 45
PP /DR 1gG (Jackson Immunoresearch) ,
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WAE A B . AT 2 R A 2 A i
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2 J-L-M A WA Bl o i B SR ML, 37°C (5% CO M
BESR IR W R B R 2. 24 1 J8 )5 15 A 20 M 1
FEIE R AR 2Bk, W2 BRI 2.4 U/ml HPE 8 (A B
10 pg/ml DNase 37°C {4k 15 min. AT HUE AL 1R
B SR AT AR AR RS 37 R R B e B R — Ik
1.2.3 A FR2M BEIR 2~3 UG R P&k
MR ERAT Rk, B D G EE T HEE R H
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B JEARIE SR 6 d YR Ik T A I AN S o AL S
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S A —#% cytokeratin 5 #l GBC2. TUJ1 #1 P75
NGFR ,nestin F1 S1008, GFAP #l NG2 4°C i & it 1%,
PBS V)5 I FITC #il TRITC Fric i 4 S 0 &
1 h, i Hoechst tric 40 #% )5 & A iR,
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Fig 1 Morphology of primary cultured and passaged olfactory epithlium neural stem cells

A': Colony formed by primary cultured cells; B-E:Cells with different morphologies in the colony,zoomed from A;F:Passaged cells formed neuro-

spheres. Scale bar in A=100 pm; in B-E=20 pm;in F=100 pm
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FRBE IR B MR | R 22 T A B AR AR TG I3 A 12 AR
AR AR 1 S8 )G T 3 B Y B 2Bk (1),
ZIRK BN TR D R MRS, B
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Fig 2 Identification of cells in colony by immuno-fluorescence
A:GBC2 positive colony cells; B:Cytokeratin 5 positive colony cells;
C:The combination of A and B. Nuclei were counterstained with Ho-

echst(blue). Scale bar=>50 pm
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Fig 3 Induced differentiation of olfactory epithelium neural stem cells identified by immuno-fluorescence

A:TUJI (green) and P75 NGFR (red) cells were detected in the differentiated cells; B:Zoomed from Aj; C:Nestin (green) and S1008 (red)

cells were detected in the differentiated cells; D:Zoomed from C; E:NG2 (green) and GFAP (red) cells were detected in the differentiated cells;

F:Zoomed from E. Nuclei were counterstained with Hoechst(blue) in A,C,F. Scale bar in A,C,E=100 pm; in B,D,F=50 pm
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R AR I SR R 0 A0 i R A R b R 22 T AR I A
R 7 TARiC GBC2 M4 M & 5, JF H 4 (B
PEAH M S B A B H B 90% L b X — 25 SRR OR
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