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ABSTRACT Objective: To explore the role of Nurr-1 gene over-expression in neuronal differentiation of adipose tissue-derived
stem cells (ADSCs). Methods: The characterization of ADSCs was performed with flow cytometric technology, adipogenic induction and
osteogenic induction. The differentiation of ADSCs into neuron-like cells was examined by immunofluorescence staining and RT-PCR.
The gene expression of microtubule-associated protein 2 (MAP-2), B-tubulin and neurofilaments 200 (NF-200), was examined by
RT-PCR. The proliferation of cells after Nurr-1 gene transfection was characterized using a CCK-8 assay. Results: Flow cytometric anal-
ysis demonstrated that cells were positive for CD90 and CD29, but only 0.3% of the cells were positive for CD31 and 1.2% of the cells
were positive for CD45. After differentiation into adipocytes, the cells were stained with Oil Red O, and red colored lipid vacuoles were
visualized. After osteogenic differentiation, the cells were stained with Alizarin-Red-S, and an immense production of mineral deposits
was displayed. The MAP-2 and B-tubulin were positive in Nurr-1 group after immunofluorescence staining. The gene and protein ex-
pression of MAP-2 and B-tubulin was significantly enhanced compared with control group. Conclusion: Nurr-1 gene transfection is able
to enhance the neuronal differentiation of ADSCs, which highlights the potential application in the treatment of neurodegenerative dis-
eases and neurotrauma in nervous system.

Key words: Adipose tissue-derived stem cells; Nurr-1 gene; Neuronal differentiation; Lentiviral

Chinese Library Classification(CLC): Q95-3; R471.02; R745 Document code: A

Article ID:1673-6273(2014)15-2839-05

X P2t , AR H R L
Nurr-1 g 910U A2 G 5 R % b i — 01, SRR &
MR SR 2B ATV AL 1 RO AL DOBOR B TTI 7 Ao LA R i 22 B RE M 28T & B RIETS IO,
PisBET=", LIESFSERH 259 TR INASGE IS HAA (R 2 B 2t /e ol SR LD fg, #F
PRI I8 T 2 HBCR AR, HHG, T4 5520, Nurr-1 BEP7E 2 UM e 200 & B AL i 7 vl G
FERA N T G FR A, (AR T, VR, WX AR S AR M S i S e A e, 8
ADSCs DI HORIRE R Sy Bkt Jr AL RE T iR AF U 5 RSO AL 303iF 52, 7E MRG0 A i 3635 Nure-1 5L REAT0E L b 22
EANE e N (SRS N S B iy a5 = 1 N s S Tow s B 1/ o A 11X N 2 ol et O L1 A i P =
Ry P RE S AR BRI T 4 i A 22 7 1ok, FHLAIBYF R #6120 (bone marrow mesenchymal stem cells, BMMSCs ) 47
* JE 45 H - R AR BRI E "973 Wi H "(2014CB542206 ) ; K123 FAHT A BA & BRI (IRT1053) ;
5 H AR B34 (30973052, 813719475 81201389)
VEZ A A (1989-), 35 WL B9 AR , FREERF 5805 Tl - A 86451007 , E-mail: yangyafeng00@126.com
AGEIRMERE - 3050, 2 597, E-mail: zhuojingl@163.com
(ki H #:2014-02-12 43257 H 114:2014-03-10)

LIS




+ 2840 -

IREYES#E wwwshengwuyixue.com Progressin Modern Biomedicine Vol14 NO.15 MAY.2014

Nurr-1 Ryt Rg f2 it m 405 a1 434k 09, 25 1 FF gk,
Nurr-1 3% HAT {2 SERR B PR 40 5 BMMSCs (#2410 fE
JH {8 Nurr-1 FEF X ADSCs [ #2853k B4R F 1 AR A SCRkR
i, ARSCE 1 F7E K B ADSCs %% 4% Nurr-1 3£ 1) )7 i, B
S X ADSCs 2/ E HIs2 IR

1 ¥R 575

1.1 SEIEH#Y

3-4 Jil{g 5 Sprague Dawley (SD)K B ( F 55 DU 42152 K2 5
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Fig. 1 The characterization of ADSCs. (A) Flow cytometry of the third passaged ADSCs for CD29, CD44, CD45 and CD90. (B) Histological staining of
ADSCs cultured under (a) adipogenic and (b) osteogenic medium conditions in vitro. ADSCs cultured under adipogenic and osteogenic medium

conditions were stained by Oil Red O and Alizarin Red S, respectively. Scale bar =200 um
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Fig. 2 Overexpression of Nurr-1 in ADSCs. (A) ADSCs were transfected
with GFP (a, b) or Nurr-1/GFP gene (c, d) at 72 h. The images showed
transfected cells as viewed by fluorescence (a, ¢) and phase contrast
microscopy (b, d). Scale bar =200 wm. (B) The transfection rates of
ADSCs were calculated. (C) The protein levels of Nurr-1 were determined
for the control group, GFP group, Nurr-1/GFP transfection group. (D) The
CCK-8 values in each group were obtained by averaging the results of four
samples in each group. *P<0.05, **¥P<0.01, one-way ANOVA when

compared to control group.
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Fig. 3 The effect of Nurr-1 over-expression on neuronal differentiation of ADSCs. (A) Localization of neurogenic markers in ADSCs by confocal
microscopy. TRITC labeled MAP-2 and FITC labeled B -tubulin were used for immunohistological analysis. Nuclei were stained with DAPI. Scale bar =

200 ?m. (B) The number of neural marker positive cells was counted. Values shown are mean £ SEM; *p <0.05, **p < 0.01.
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Fig. 4 The mRNA levels of MAP-2, NF-200 and 8 -tubulin in control
group and Nurr-1 transfection group; *P< 0.05, **P<0.01.
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