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ABSTRACT Objective: The exosomes are membranous vesicles?which are derived from polycystic vesicles secreted by living cells.
Their main functions include carrying and transporting substances. Schwann cells are one of the excellent seed cells in peripheral nerve
regeneration. However, Schwann cells have a relatively poor migration ability which limite the biological effect on nerve regeneration.
To investigate whether exosomes can promote Schwann cell migration under cell co-culture. Methods: In this experiment, we isolated
and purified human umbilical cord stem cells' exosomes and Schwann cells from rat sciatic nerve and then identified them.
Subsequently, they were co-cultured in Transwell chamber to observe the migration rate of Schwann cells. Results: High expression of
stem cell markers CD44(92.2 = 3.6 %), CD73(99.1 £ 0.6 %) and low expression of mononuclear cell surface antigen CD14(0.5 £ 0.06
%), hematopoietic stem cell surface antigen CD34(0.4 £ 0.07 %) in hUC-MSCs which were obtained by ultrahigh speed centrifugation.
The exosomes were identified with high expression of CD81 and CD9. The identification of Schwann cells were factual and the purity of
cells were 92.3 = 2.7 %. All the cultured cells and exosomes were met the experimental requirements. And the exosomes can
significantly promote Schwann cells' migration under cell co-culture in Transwell chambers with dose relationship. Conclusions: The
exosomes can accelerate Schwann cell migration obviously, which made Schwann cells more suitable for seed cells in nerve
regeneration tissue engineering .
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(0.5% 0.06 %) LIMas i T2 R biik CD34 (0.4 0.07
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| NBFF 48 hUC-MSCs I &£ M B TSR ER
Fig.1 The results of hUC-MSCs collection, separation and cultivation
A: The hUC-MSCs separation and cultivation is successful. The cells are in good condition, with a spindle or flat shape. bar=50 pwm.
B: Flow cytometry results showed that the hUC-MSCs are high expression on mesenchymal stem cell markers CD44 and CD73, low expression on
monocytes surface antigen CD14 and hematopoietic stem cell surface antigen CD34. C: The results of osteoinduced differentiation specificity alizarin red
staining. D: The results of fat-induced differentiation specific oil red O staining and E: The results of chondrogenic differentiation of Alcian blue staining.

All the staining above indicated that the hUC-MSCs we cultured have the potential of osteoinduced, fat-induced and chondrogenic differentiation.
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Fig.2 Separation and identification of exosomes
A: TEM figure observed that the nanoparticles were of typical exosomes structure, bar=50 nm. B: The diameter of the nanoparticles under the microscope
was measured in the range of 30-100 nm, and the average particle size were 58.50 = 5.88 nm, which were in line with the exosomes standard. C: Western
blot results showed that the exosomes signature CD9 and CD81 were highly expressed . The results above showed that the nanoparticles were indeed

exosomes from the human umbilical cord stem cells.
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Fig.3 Schwann cell identification

A: The red fluorescence is the S-100 specific markers staining of schwann
cell. B: The green fluorescence was specific marker SOX-10 staining for
the nerve sheath cell. C: Blue fluorescence is DAPI, the nuclear staining;

D: Merge figure above. The bar = 50 pm.
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AR, ISR (5 . BHE BIN AR S HE 40 Transwell /N2
FEREFR LB, SN A TT LA 08 35E 35 E AN RS, O BARAE—
SEFIRARISE R o SR, AH ELESIM A S NGB AR B4 50 ng/mL ()
S, M 100 ng/mL ¥R B AN AR A o 55 I 41 A B B
ST, R XS 50 ng/mL #k BE AN ARRT, T AE 40 A E
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dede

The number of migrating cells
g
—

4 Transwell /)y 22 S256 W 2SN ME AR i3t F FELH BT
Fig. 4 Exosomes promoting the migration of schwann cells
in Transwell chambers
A: In the control group( 0 ng/mL ), there were just a few Schwann cells
migration. B: The outer chamber was inoculated with 10 ng/mL exosomes,
and the migration of schwann cells began to increase. C: Compared with
the control group, when the outer chamber exosomes concentration
reached 50 ng/mL, The Schwann cells migration increased significantly.
(P < 0.05, n=6); D: When the exosomes concentration reached 100 ng/mL,
the migration of Schwann cells did not increase significantly.( compared
with the control group, P< 0.01, n=6; compared with the 50 ng/mL group,
P > 0.05, n=6); E: Statistics figure about the results.
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ZH, I HEGHE B O IRFE RS R I A0 3R R AR [ 4
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