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ABSTRACT Objective: To investigate the relationship between VEGF-induced chemotactic migration of MSCs and their differenti-
ation states. Methods: MSCs were isolated by Percoll gradient centrifugation from rat and induced to neuron-like cells. Then, Boyden
chamber and Dunn chamber were used to study the behavior of direct migration from the population level and single cell level respectively.
Results: Data from Boyden chamber experiment revealed that the migration number of cells differed among the differentiation states and
the concentration of VEGF also affected the number of migrating cells. Meanwhile, time-lapse video analysis revealed MSCs at certain
stage (24 h pre-induction) possess higher FMI (forward migration index). Conclusion: Differentiation of MSCs influences their chemotac-
tic responses to VEGF.
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Fig.2 Schematic diagram of Boyden chamber
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Fig. 3 Schematic representation of Dunn chamber, white arrow indicates

the direction of the outer well of the Dunn chamber
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Fig. 4 Morphological phenotypes of MSCs
E(A)REREESR 2 X;(B)EREES 11 X;(C)P5 K;(D)P10 X, Scale bar=100 wm,
Note: (A) Primary culture (2 d) (B) Primary culture (11 d) (C) The fifth generation of MSCs (D) The tenth generation of MSCs. Scale bar=100 pm.

5 P5 MSCs R4 55U R T
Fig.5 Immunocytochemical characterization of the fifth generation MSCs
R BRI TN, REHUE CD29.CDY0 fRE, 2MFE KK,
CD106 PHI%E, ERMABH N,
Note: CD29 and CD90 expression are detected by FITC-conjugated Ab,
and CD106 expression is detected by PE-conjugated Ab. scale bar=50 pm.
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Fig. 6 Morphological and immunocytochemical characterization of differentiating MSCs
i (A)RS LA MSCs 2SR, (B) and (C)5r B2 nestin 1 TUJ RELEE F ;(D)WIFES 24 /et MSCs 2RRIE; (E) and (F)H 32
nestin #1 180 TUJ S L BE R ;(G)iFS 5 /M MSCs, B B E /N, (H) and (143 H 2 nestinfll TUJ &k &E F; ())& N2 iy H-DMEM
#3% MSCs 18 /NBT, (K) and (L)% 5l 2 nestin 1 TUJ @ E F;(M) 4 N2 #J H-DMEM %35 MSCs 48 /Nt , (N) and (0)% 32 nestin F1 TUJ
SR E F ; Scale bar=50 pm,
Note: (A) Undifferent MSCs show fibro-like morphology, (B) and (C) is the immunocytochemical photogragh of cells; (D) Pre-induction for 24 h MSCs

show spindle-like morphology, (E) and (F) is the immunocytochemical photogragh of cells; (G) MSCs were induced for 5 h, cell body became round, (H)

and (I) is the immunocytochemical photogragh of cells; (J) MSCs were maintained in N2+H-DMEM for 18 h, the cell protrusion is continue to elongate,
(K) and (L) is the immunocytochemical photogragh of cells; (M) MSCs were maintained in N2+H-DMEM for 48 h, (N) and (O) is the

immunocytochemical photogragh of cells. Bar=50 pm.
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Fig.7 Transfilter chemotaxis of undifferentiated and differentiating MSCs in response to VEGF
A RSLARETE VEGF MRS L 45E% ; B. Ui S 24 h 4AAR (8 VEGF RS LMER;C. 55 5 h 1B 1E VEGF S L EiER;D. 445 18 h 4
HaE VEGF R 4358 ; E. 445 48 h 4@ VEGF Mt iEE®, B RA(KRMMLAMIZET VEGF K4 THIER ) heiE B4 REE X
A 1, *P<0.05,%0 0 ng/ml VEGF ZH#8LL ;# P<0.05, F0 k4L X BBHE EE o
Note: (A-E) Transfilter migration of cells under the same differentiated states toward VEGF of 5, 25, 50 and 100 ng/ml. Data represents the meant SEM
from at least three independent experiments. #P<0.05 compared with undifferentiated MSCs. *P<0.05 compared with differentiated MSCs.
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Fig. 8 The migration speed (nm/min) and FMI values of cells under different differentiation states in response to 50 ng/mL VEGF
E:A, RRIS UK TH MSCs 7 VEGF iR B E T IR EENEN B, AR SWIRZETHI MSCs 7£ VEGF245 iR RS E TE 8 FMI L.
*, P<0.05; **, P<0.01
Note: A: FMI, as described in Materials and Methods, can be either positive or negative, depending on the direction in which the cells migrate. B:
Migration speed of MSCs under different differentiation states was calculated for each time-lapse interval (5 min) and the mean speed was derived for a
period of 4 h. * P<0.05 compared with control, i.e. the migration of undifferentiated 250 cells without VEGF. # P<0.05 compared with group of

"undifferentiated cells", "cells of 24-h pre-induction

, "cells of 5-h induction", "cells of 18-h maintenance" and "cells of 48-h maintenance".
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Table 1 Data from ImageJ software analysis
Track n Slice n X Y Distance Velocity Pixel Value

1 1 1 754 406 -1 -1 65

2 1 2 757 411 3.732 0.7466 1

3 1 3 757 411 0 0 61

49 1 49 710 469 1.92 0.384 54
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