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Amniotic mesenchymal stem cells differentiate into motor neuron precursor cell

Hu Wei'?, Yang Feng', Tang You-jia!, Yang Bo?, Guan Fang-xia®

Abstract

BACKGROUND: The reports about neural differentiation of adult stem cells induced by extracellular matrix and cytokines
are rarely reported.

OBJECTIVE: To explore the neural differentiation of human amniotic mesenchymal stem cells in vitro induced by natural
membrane-like extracelluler martrix.

METHODS: Amniotic mesenchymal stem cells were isolated from healthy human amnion, and membrane-like
extracellular matrix was made by enzyme digestion and chemical method and biocompatibility was detected. The cells
were divided into two groups. In the experimental group, the cells were seeded in 24-well plates collated with capsule-like
matrix slides and culture medium was changed. In the control group, membrane-like matrix was removed and the other
procedures were the same as the experimental group.

RESULTS AND CONCLUSION: After step-by-step induction in the experimental group, the expressions of
neuron-specific enolase and rabbit anti-human synaptic proteins were increased and the expression of neuroglial fibrillary
acidic protein was decreased, the expression of rabbit anti-human synaptic protein in the experimental group was
significantly higher than that in the control group. In the control group, the expression of neuron-specific enolase was
increased significantly and the expression of rabbit anti-human synaptic protein and neuroglial fibrillary acidic protein
were not changed. Passage 1 amniotic mesenchymal stem cells could express the marker of embryonic stem cells and
neural progenitor cells, the transcription factors in the experimental group were changed after induction. It indicates that
the extracellular matrix extracted by step-by-step method had a good biocompatibility, which could promote the mature of
synapses during the differentiation of amniotic mesenchymal stem cells. Induction by step-by-step method could enrich
neural progenitor cells in amniotic mesenchymal stem cells and promote them to differentiate into motor neuron-like
precursor cells.

Hu W, Yang F, Tang YJ, Yang B, Guan FX. Amniotic mesenchymal stem cells differentiate into motor neuron precursor
cell.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(36): 6767-6773.
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Table 1 Primers used in the experiment

Gene Primer (sequences 5-3') bp T. Accession

Nanog Sense: GCTATTCTTCGG’ 267 52.0 NM-024865

CCA'GTT
Anti-sense  AAC'TGG'CCG’AAG’
AAT'AGC
Sox2  Sense: ACC TTT GTA GGC 131 64 NM-005634
TGG GAA TCG
Anti-sense  ATC ACG GCA GAA
ATC ACC AAC
OCT4 Sense: GTT'CCC’AAT'TCC’ 167 52.6 NM-002701
TTC'CTTA
Anti-sense  TAA'GGA’AGG’'AAT
TGG'GAAC
Nestin  Sense: CCC'TTC'CAG’ 197 52.6 NM-006617
ACT'CCA'CTC
Anti-sense ACA'CTC’CTC'TTC’
TCC'CTC'C

SYN [ Sense: GCC'TGGTATTTG 188 54.2 NM-006950
Anti-sense  GGC’ACT'T
AAG'TGC'CCA'AAT’
ACC’AGG'C
SYN II Sense: CCA'CTA'AAA'CTC’ 214 52.8 NM-133625
ACA'GCG’AAC
Anti-sense GTT'CGC'TGT'GAG’
TTTAGTGG
SYNIII Sense: CAC'GCT'GGT'GAT 235 53.2 AF-046873
GTC'CTG
Anti-sense  CAG'GAC’ATC’ACC’
AGC'GTG
ISL-1  Sense: GAT'TAC'ACT'CCG’ 172 50.7 NM_002202
CACATT
Anti-sense  AAT'GTG'CGG'AGT
GTA'ATC
Hb9 Sense: GCT'GCG'TTT'CCA’ 221 60.4 AF-107457
TTT'CATCC
Anti-sense  GGA'TGA'AAT'GGA’
AAC'GCA’'GC

NSE: neuron-specific enolase; GFAP: glial fibrillary acidic

protein; SYN: synuclein

RTREZ&#: 30 C, 10 min; 42 ‘C, 30 min:
99 ‘C, 5min; 5 C, 5min. #Hit47 C, IMEH .

PCRRRM&#:94 ‘C, 5min; 94 'C, 1min; BX
?n'?q}# 40s; 72 C, 60s; 72 C, 5min; 4 C, Os.
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a: Natural amniotic membrane
under inverted microscope

b: Hematoxylin-eosin staining
of natural amniotic membrane

d: Hematoxylin-eosin staining
of acellular amniotic membrane

c: Acellular amniotic membrane
under inverted microscope

Figure 1 Morphology of natural amniotic membrane and
membrane-like matrix after treatment (x400)
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b: After injection for 24 h

W2,

a: After injection for 12 h

c: Cultured on the material for 4 d

Figure 2 Morphology of passage 3 amniotic mesenchymal
stem cells after seeding on the material (inverted
phase contrast microscope, x400)
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24 h, HA MO AERRE L O TR, W20 Ak
BigR ad, g0 B, WIs2c.

2.3 xrmfRdg ey Fen NI 7 5T A A U
IRBE RAF, AR, BEOREIE T B AR IR 4 i G A
WAL T 24700 A A K1 48 2 (P=0.003), WL IKI3.

=

Number of the cells
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—@— Matrix
—fll— 24-well plate

24 48 72 96
Time to injection (h)

Figure 3 Comparison of proliferation between experimental
group and control group: the proliferation of
amniotic mesenchymal stem cells in the matrix was
good, and 4 d later, the proliferation in the matrix
was significantly better than that in 24-well plate
(P=0.003)

K3 SR ZH R IRZH AR BRSO EE BB R A M)
ST AUMOAE N LI RAF, 55 4 RIN, JEsT4l4n iy
TS RAR T 24 FLBR41(P=0.003)

2.4 mfRtiEFaoE R S B3 E B A
A0 AT I A, B B BRI T S T 254
b WL 4, X B TSR LS.

a, b, c: After injection for 1 d, cells were closely adherent to the
membrane-like matrix, round in cell body and the nuclei were big, the
refractive index was strong, and the apophyses were protruded out
(%100, x200, x400); d, e, f: After injection for 3 d, cells were round in cell
body and the nuclei were big, the refractive index was strong, and the
apophyses were connected with each other (x200, x200, x400); g, h, i:
After injection for 6 d, there was cell proliferation and the cells were
arranged in order, the nuclei were big, the refractive index was strong,
the apophyses were graded into two levels and connected to form a
network (Hematoxylin-eosin staining, x100, x200, x200)

Figure 4 Morphology of passage 3 amniotic mesenchymal
stem cells in the experimental group
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a: Cells were partially adherent,
and the shape was irregular (x40)

b: After adding retinoic acid,
many apophyses could be seen
in cells and the proliferation
was not obvious (x200)

c: After retinoic acid was removed, the apophyses disappeared, the
proliferation was obvious and the morphology was fibroblast-like (x40)

Figure 5 Morphological observation of passage 3 amniotic
mesenchymal stem cells in the control group under
inverted microscope
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Table 3 Expression of nestin, rabbit anti-human synaptic
proteins (SYN), neuron-specific enolase (NSE) and
neuroglial fibrillary acidic protein (GFAP) of amniotic
mesenchymal stem cells in two groups after induction

(x+s, n=10, %)

Group Index 1d 3d 6d

Control Nestin  86.87+4.86 80.92+6.58 87.7245.34
NSE 45.98+8.74 87.36+£11.83 83.82+ 8.33°
SYN 5.09+1.03 8.14+0.83 10.36+1.26
GFAP 9.05+1.03 6.22+0.25 7.43+0.71

Experimental Nestin  80.69+16.18 73.05+10.12 70.87+14.31°
NSE 57.63+5.98 83.18+5.90 88.26+10.85%
SYN 4.35+1.37 33.03+5.58 65.71+6.97%
GFAP  7.76+1.40 3.11+0.75 3.06+0.91%

%P < 0.05, vs. 1 d; °P < 0.05, vs. control group

#2 9 1-3MANFERA RSN E N, R ARMEA .
IR EIGEALEE . PR YR AR 11 3R IE
Table 2 Expression of nestin, rabbit anti-human synaptic
proteins (SYN), neuron-specific enolase (NSE) and
neuroglial fibrillary acidic protein (GFAP) in passages

1-3 amniotic mesenchymal stem cells (xS, %)
Index Passage 1 Passage 2 Passage 3
Nestin 35.136.85 67.1147.22 86.52+2.20°
NSE 9.69+1.29 39.27+2.75 47.10+10.06°
SYN 3.01£0.52 3.53+0.73 3.09+0.52
GFAP 7.81£0.70 5.16+0.82 8.67+1.72

%P < 0.01, vs. passage 1 cells

2R3N FHT, LRABERGHIRIL, Hik
AL AL, 2R B R (P > 0.05), Fhachy
FAVEMEACEE . RPN Rl BRI T E, ML R
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E C

P1D0 D2 D3 D6 P1 DO D2 D3 D6

SOX2
Nanog
OCT4
Nestin
Olig2
SYN I
SYNII
SYNIII
ISL-1
Hb9
GAPDH

P1: passage 1 amniotic mesenchymal stem cells; DO: before injection after
amniotic mesenchymal stem cells induction; D2: 2 d after injection; D3: 3 d
after injection; D6: 6 d after injection; E: experimental group; C: control
group

Figure 6 Changes of gene transcription in two groups
K6 pidlaniaE e sk AL

EH 6 R 1, SIEH6 2H 55 LAR N N A ) 78 5T+ 40 S 1)
Nanog. SOX2. OCT4. # & A ANFAFEERIE, Olig2.
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