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The C17.2 cells were cultured in serum medium, then switched to induction medium when cells reached approximately 50% confluence. Cells were de-

tected at 0, 12, 24, 72 h upon differentiation by contrast phase microscope and the immunofluorescence. A: the phenotype of cells with 0 h differentia-

tion; B: the phenotype of cells with 72 h differentiation; C: cells immunopositive for nestin at 0 h differentiation; D: cells immunopositive for nestin at

72 h differentiation; E: cells immunopositive for B-11I tubulin at 72 h differentiation. The blue (Hoechst 33258) represents the nucleus. Bar=50 pm.
Bl FESURESRICIT2HMER SR RI L E

Fig.1 The phenotype and immunocytochemical characterization of undifferentiated and differentiating NSCs in culture
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7EBoyden chamber | % H1 I A25 ng/mL HGFI, AFEMEARZ FC17.241 i K AL AR AL M AR (8 H R B4R . ROMIRESIICTIT 27E %A
HGF s 5 R AT R I A0 M E H A R AL, B Bl R4 2 /030G E AR PAT I B R S5 . #P<0.05, 43460 hir) 2 it & A te vk
THMBH 5931612, 24, 72 Wi 40 o 5 A @A T A2 18 H EEER; *P<0.05.

Cell migration was determined in the Boyden chamber after seeding cells under different differentiation states in the upper chamber. The inserts were
assembled with the lower chamber filled with induction medium containing 25 ng/mL HGF. Values are expressed as a percentage of control value, i.e.
the migration of undifferentiated cells without HGF was 1. Data represent the means=SEM from at least three independent experiments. *P<0.05, cells
of 0 h differentiation compared with transfilter migration of NSCs of 12, 24, 72 h differentiation show a significant difference in the number of migrated
cells; “P<0.05.

E2 HGFESHAR S IR T HINSCsIRHA M LiER
Fig.2 Transfilter migration of NSCs under different differentiation states toward HGF

A: Dunn chamber7 Z 5] (4 ]2 22 M Dunn chamber 145t #AN 41 i 229 JSE A58 22 A £ I AT RS B (R TBORARE K ID) . 1] o T AR 2 i 2 Dunn
chamber b J5 136 8 Fr o AIIERS A LA 17 5 A7 T AL R AR 2 111(0,0), HGFAE A5 5 R 7 INAE AME o y3 AR BB BE IR T 1), ya AR AR 4N iE
T 2 a5 xR B, Lit Lo+ Lot LR A LT RS I B2 0 R 25, FMI=ya/(Li+Lot+LatLa); B: 434624 hif 41l 7 Dunn chamberf 67 45 & 2E
AT R AT 22 F, BEE S ST ER 107 AR M, H150 ng/mL HGF My BERA B2 75 1n); C: AR ARSI CL7 240 M AR HGF U FE B B2 A7 1
HIEOL R, SeIRA3 HT ARG, R A R PR RS I (R A0 T R s 7 e
A: schematic representation of Dunn chamber (top view) with the overlying coverslip (the square in the model), showing the position of the inner well, bridge,
and outer well. A model of high-power magnification of cell migration trace on the bridge in Dunn chamber, the starting point for each cell is the intersection
between the x and y axes (0,0), and the source of HGF is in the outer well. y; represents the most direct distance the cell progressed toward the gradient source (the
outer well of the Dunn chamber), L+L,+Ls+L4 represents the cells’ total path length. FMI= y./(L,+L,+Ls+L4); B: cells of 24 h differentiation over the annular
bridge between the inner and outer well of the chamber can be observed under phase-contrast optics. Black arrow indicates the direction of the outer well of
the Dunn chamber. Cell migration was recorded continuously by time-lapse frame grabbing. Chemotaxis was tested by placing 50 ng/mL HGF in the
outer well; C: migration tracks of four representative undifferentiated C17.2 in the presence of HGF concentration gradient.
[El3 Dunn chamberFlZHA#E LT R B E
Fig.3 The model of Dunn chamber and migration tracks of representative cells



BRSSP T AR ) 20 A% Wi TR T A0 A IR e MR 78 671

fE:Dunn chamber4 M1 I A 50 ng/mL HGF I JE G SR X AN R AR T IIC 7. 240 RIT A2 38 (A)MEMIB) I . ANl AR T 159
PR R AR A R FTE ML) 552 ) P G I Bl A IUATRE RS 5 mindfE— K, FREZ R %4 hil 5 -3 8. *P<0.05,
The migration speed (A) and FMI (B) of NSCs under different differentiation states in response to HGF. The speed and FMI of cells at different differ-
entiation states were calculated for each time-lapse interval (5 min) with the time-lapse video and the mean speed and FMI were derived for a period of
4 h. Chemotaxis was tested by placing 50 ng/mL HGF in the outer well. *P<0.05.
El4 TEDEIRZE T BINSCs ZHGF R 3B 20 BT 7 i E FIFMIRY T 1k
Fig.4 The migration speed and FMI changes of NSCs in response to 50 ng/mL HGF
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Differentiation of Neural Stem Cells Influences Their
Chemotaxis toward HGF

Wei Youhua, Liu Jing, Chen Yebing, Xu Xiaojing, Zhang Huanxiang*
(Jiangsu Key Laboratory of Stem Cell Research, Department of Cell Biology, Medical College of Soochow University,
Suzhou 215123, China)

Abstract Precise migration of NSCs is critically important for neurogenesis and repair in the nervous
system. Although much effort has been devoted to the delineation of factors involved in the migration of NSCs,
the relationship between the chemotactic response and the differentiation status of these cells, however, is not
yet known. Previous studies have demonstrated that NSCs display a strong tropism for HGF, so we choose HGF
as the chemoattractant. In the present study, using a neural stem cell line C17.2 cells, obtained NSCs at varying
differentiation stages at first (cells of 0, 12, 24, 72 h differentiation), then used Boyden chamber and Dunn chamber
to analyze the chemotactic migration of NSCs under different differentiation states in response to HGF. Boyden
chamber results showed that the number of cells of 12, 24 h of differentiation migrated to HGF was significantly
more than undifferentiated and 72 h of differentiation cells. The Dunn chamber results indicated that the forward
migration index (FMI) was higher in both cells of 12, 24 h differentiation. These results illustrate that the response
of NSCs to HGF varies widely depending on the differentiation states, thereby shedding light on optimization of the
therapeutic potential of NSCs to be employed for neural regeneration after injury.

Key words neural stem cells; cell differentiation; hepatocyte growth factor; chemotaxis; cell migration

Received: March 29, 2012 Accepted: May 2, 2012
This work was supported by the National Natural Science Foundation of China (N0.30870642, No0.31071220)
*Corresponding author. Tel: 86-512-65880277, E-mail: hzhang@suda.edu.cn





