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Human Amniotic Epithelial Stem Cells-Derived Exosomes Promote

Neuronal Differentiation of Mouse Neural Stem Cells
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Abstract Human amniotic epithelial stem cells (hAECs) have been reported to promote the regeneration
of damaged neurons and the restoration of neurologic function, but whether hAECs can promote the neuronal
differentiation of neural stem cells (NSCs) is rarely mentioned. In this present study, they found that hAECs
could promote the neuronal differentiation of mouse NSCs (mNSCs). Additionally, stem cells-derived exosomes
(Exos) can remain some characteristics of stem cells. They determined to investigate the effect of hAECs-derived

exosomes (hAECs-Exos) on the neuronal differentiation of mNSCs. Firstly, hAECs-Exos were extracted by
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ultracentrifugation. Then, hAECs-Exos at various concentrate were cocultured with mNSCs. The results suggested

that the group with 200 ng/mL hAECs-Exos could significantly promote the neuronal differentiation of mNSCs

compared with the control group with no hAECs-Exos, as demonstrated by the higher percentages of NeuN positive

neurons derived from mNSCs. We hypothesized that the hAECs-Exos might retain some characteristics of hAECs.

It provided a suitable microenvironment for the neuronal differentiation of mNSCs attributing to neurotrophic

factors, growth factors, miRNAs and other active components. This could facilitate the neuronal differentiation of

endogenous or exogenous NSCs, and thus contributed to the regeneration of damaged or degenerated neurons. This

study will provide a preclinical study for the hAECs-Exos in regenerative medicine.
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E1l hAECSHIIEHRNEE
Fig.1 The culture and characterization of hAECs

(B)

A: mNSCsFARKE 77 1 K A3 K[ TE AL ; B: mNSCsf % € (Nestine SOX2). #7)X=50 um.
A: the morphology of mNSCs after 1 day and 3 days cultures; B: identification of mNSCs by immunostaining with Nestin and SOX2. Bars=50 pm.
E2 mNSCsHYEFREE

Fig.2 The culture and characterization of mNSCs
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NeuN FHPEAHH 20/ Tuj-1BH P4 AL C: CON 4. hAECS4 ' mNSCs/rH 14K J5Tuj-1+ GFAPHE ¢ 3t gy, A4 FFage IS~ MR BT E A7 114,
P R=50 um. **P<0.01, ***P<0.001.

A: phase-contrast microscopic images and immunostaining with Tuj-1 and NeuN antibodies of the differentiated cells derived from mNSCs in the
mNSCs alone group (CON), hUMSCs and mNSCs group (hUMSCs), hAECs and mNSCs group (hAECs) at 14 days post-induction. B: quantification
of the percentage of Tuj-1 positive cells versus total cells (Tuj-1"/DAPI) and NeuN positive cells over Tuj-1 positive cell (NeuN'/Tuj-17), respectively.
C: double-immunostaining of the differentiated cells derived from mNSCs in CON group and hAECs group with Tuj-1 and GFAP at 14 days post-
induction. n=5/6, bars=50 um. **P<0.01, ***P<0.001.

[El3 hAECSIE#HmNSCsH#E 5L

Fig.3 Neuronal differentiation of mNSCs induced by hAECs
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Ho BALPEINS~6 N AT L, *P<0.05, LJCONZH bLEL.

A: size determination and electron microscopy of hAECs-Exos. The black arrows represent a typical vesicle structure. B: immunostaining with NeuN
antibody of the mNSCs-derived cells in the CON group, (100 ng/mL, 200 ng/mL, 400 ng/mL) hAECs-Exos and mNSCs groups at 14 days post-induction,
bars=50 pm. C: quantification of the NeuN positive cells is the percentage of NeuN positive cells over total cells. n=5/6, *P<0.05 vs CON group.

[El4 hAECs-ExosHJ#E R {E EmNSCsHI#H 4 77
Fig.4 Identification of hAECs-Exos and neuronal differentiation of mNSCs induced by hAECs-Exos
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