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Abstract: [ Objective] To construct a neural network—like tissue with the potential of synaptic formation in vitro by
seeding human induced pluripotent stem cell-derived neural precursor cells (hiPSC-NPCs) on decellularized optic nerve
(DON), so as to provide a promising approach for repair of nerve tissue injury. [ Methods] Through directional induction
and tissue engineering technology, human induced pluripotent stem cells (hiPSCs) and 3D DON scaffolds were combined
to construct neural network-like tissues. Then the hiPSCs were directionally induced into human neural precursor cells
(hNPCs) and neurons. Immunofluorescence staining was used to identify cell differentiation efficiency. 3D DON scaffolds
were prepared. Morphology and cytocompatibility of scaffolds were identified by scanning electron microscopy and Tunnel
staining. Induced hiPSC-NPCs were seeded on DON scaffolds. Immunofluorescence staining, scanning electron microsco-
py, transmission electron microscopy and patch clamp were used to observe the morphology and functional identification of
constructed neural network tissues. [ Results] (DThe results of immunofluorescence staining suggested that most of hiPSC—
NPCs differentiated into neurons in vitro. We had successfully constructed a neural network dominated by neurons. @ The
results of scanning electron microscopy and immunohistochemistry suggested that a neural network-like tissue with pre-
dominating excitatory neurons in vitro was successfully constructed. @)The results of immunohistochemical staining, trans-
mission electron microscopy and patch clamp indicated that the neural network—like tissue had synaptic transmission func-
tion. [ Conclusion] A neural network—like tissue mainly composed of excitatory neurons has been constructed by the combi-
nation of natural uniform—channel DON scaffold and hiPSC-NPCs, which has the function of synaptic transmission. This
neural network plays a significant role in stem cell derived replacement therapy, and offers a promising prospect for repair

of spinal cord injury (SCI) and other neural tissue injuries.

Key words: hiPSC-NPCs; DON; synapse; excitatory neurons; neural network—like tissue
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20 ng/mL. BDNF (248-BDB/CF, R&D, MN, USA) .
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52 I3 ) hiPSCs A JE 2822 WL RN 45 b i 1 ) 2R
SZ 1 R S W T N 4 2 N ) R T A T G U =
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1A). Nanog.Oct4 40 ifd 2 BEVEFR ), Ki67 S 4
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He JJ o

A: Cell morphology of hiPSCs; B-C: Nanog, Octd expressed by
hiPSCs; D: Ki67 expressed by hiPSCs. Scale bars in A=D = 50 pm.

1 hiPSCs W EFM BRI EiREWHIRIE
Fig. 1 Morphological observation of hiPSCs and expres-

sion of the representative markers
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FE ) hiPSC-NPCs N &5 4 & 1, AN H A hiPSCs /Y
FRE

A: Cell morphology of hiPSC—NPCs; B=D: Pax6, Sox1, Nestin ex-
pressed by hiPSC-NPCs; E: Ki67 expressed by hiPSC-NPCs; F: Oct4
expressed by hiPSC-NPCs. Scale bars in A-F = 50 pm.

B2 hiPSC-NPCs R EF RN EIREY R RIE
Fig. 2 Morphological observation of hiPSC-NPCs and

expression of the representative markers
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14 dJ5 A (3.32 + 1.11) %M 40 i B A Tunnel 1
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KGR TIERE (K 4E) . IRAMNESE 14 d 5 095
S 45 S s KR A i EL A Map2 FHM:, HA

Map2 GFAP

A: Cell morphology of hiPSC-NPCs after 7 days of induction; B:
Map2 expressed by hiPSC-NPCs after differentiation; C: GFAP ex-
pressed by hiPSC-NPCs after differentiation; D: Quantitative analysis
of Map2 and GFAP. Scale bars in A-=C = 50 pm.

B3 hiPSC-NPCs S LGRS FENZMEIREY
HIRIE
Fig. 3 Morphological observation and expression of the
representative markers after differentiation of hiPSC-
NPCs
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A: Diameter of DON; B: Morphology of DON scaffold observed under scanning electron microscope; C: Morphology of neural network—-like tissue

observed under scanning electron microscopy; D: Tunnel staining of neural network-like tissue; E-H: NF, Map2, GFAP, Oligo2 expressed by neural net-

work—like tissue; I: Quantitative analysis of Map2, GFAP and Oligo2. D-J: Scale bars in D-H = 50 pm.
E4 DONZZEREMZEMEHANHEENEZMERENRIRIEFER

Fig. 4 Morphological observation of DON scaffold and neural network-like tissue and expression of the representative

markers of neural network-like tissues

* ChAT

= Glutamate

75 i + GAD67
50 ’¢ ;

16 4

100

Percentage/%

A-I: Co—labeling immunostaining of Map2 and ChAT, Glutamate or GAD67 of hiPSC~derived neural network-like tissue; J: Quantitative analysis

of ChAT, Glutamate and GAD67. Scale bars in A-I =50 pwm.

B 5 hiPSCIEMSMEMKALIBREBRNRIE

Fig.5 Neurotransmitter types expressed by hiPSC—derived neural network-like tissue
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R, A0 s 2 hiPSC IR TERT 2 0THY A & 4R
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D
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Fig. 6 Functional analysis of hiPSC-derived neural network-like tissue
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