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[ Abstract ]

and differentiation of human induced neural stem cells (iNSCs) reprogrammed from peripheral blood

Objective To explore the effects of tumor necrosis factor (TNF)- a on proliferation
mononuclear cells. Methods The human peripheral blood mononculear cells were reprogrammed to obtain
iNSCs. Immunohistochemical technique was used to observe the proliferation of TNF- o and the direction
A low dose of TNF- o can promote iNSCs
proliferation and differentiate to a oligodendrocyte fate. High dose of TNF- a can induced apoptosis of iNSCs.
Conclusions

of differentiation to neurons and oligodendrocytes. Results

Different dose of TNF-a has different effect on human iNSCs, which is important for human
iNSCs application.
[ Key words ] Tumor necrosis factor- « ; Proliferation;

Neural stem cells;  Cell reprogramming;

Differentiation

L SV

A

it 28 20 RS A R i 2R 8405 S v 28R A T PR
5, WA 4 700 . 22 & MEREAL | B BE I 0 S5 B Y
A B8, AU S AR 25T A0 1% A 15 B 2 38 ]t R 1)
THIGR . BEE R E R AR, H
AR 200 0 7 2 R 3R A5 A £ BE T 4L GPSCss) 1T AR i
b iR £ RS A 4 DR DR ) R B I S
R, AR iPSCs 22 [ SR AR, FLAFAE S0 PERR
BT, SEAER, B R B A
ﬁiéﬂifﬂiﬂ’@ﬁrﬁr ;&P@&M&*&kﬁ“ﬁ&ﬁ%}ffﬁém
MR HN AT, (AR T 4 AR

/\

R G AEAR N G PE D FANTNF- o | TL-6 %5 2 X R A
FH R AEE AR, 52 m T T 40M3R 7 R0E
TNF- o E—Fp PR T, e i 2 R 500 £
BRI AN MR, A BRSO T S S g s flIE
. BRI RI, FER R 2 R MEREAL | T R
ﬁff'%%l%tp*[ﬁ 22, TNF- o (355 8
THE UL WETHIBISEIAH , TNF- o 1] DAGE E 3 455
%%E’Jﬁﬁ%?é&lﬂﬁi‘ﬁa I3RS, AT LA S B
i) 75 55 T4 B =7, T TNF- o X5 A iNSCs 4R 5%
T ARGE , ABFFEHS TNF- o X AINSCs 1 FSUR



PP SR 1042 20184 8 A 20 HEE 18455 8] Journal of Neuroscience and Mental Health, August 20, 2018, Vol.18, No.8 - 569 -

HEATIFFE . IAE 9 INSCs BAR B T IRT 58 5L
— RS Tk
1.3 5. UKz Orip/EBNAL 4 7 6 F 41 5 5
(OCT4, SOX2, NANOG ., LIN28, C-Myc Fl KLF4), #
M E T A AN 3 ARG B AR
F . LIF., CHIR99021 , SB431542 Il [ PeproTech(3&
), EH AR E R | NSRS I | Human,
CD34+ 1 H R&D Systems(3E [€]), Cell Nucleofection Kit
4 [ Lonza (B 1), B27. N2 ¥ 1 5. DMEM/F12.
Neurobasal 353534 5 Gibco(GEE) /AT, TNF-«o
A Peprotech(% ), —¥i Nestin g 3 BD(EE H), Tuj-
1. Oligo2 . Ki-67 1 [ Millipore(ZE [¥), Hoechst33258
W Sigma(3E ) . RS E 40 i ok 5 T — 53
AR A ER KL
2.7 (1)iNSCs 135 5 S 35 5% : iINSCs (K575
St B 5E A S W Tang 4512 5286 07 AR, BT 345
2 T A0 e M 2 T A0 SR 3L i %, 948,
& 2= 50, 5 3% 3 M Neurobasal 17 77 3 H 45 il N2
(10 ng/ml), B27(10 ng/ml), LIF(10 ng/ml), CHIR99021
(3 mmol/ml), SB431542(2 mmol/L), [ H ¥t , 55K
& A& — W, (2TNF-« fE F FiNSCs: 15 1% &=
55 518 M9 1 x 10%iNSCs #% Fl' #£ PDL/Laminin {1, #
()24 FLM L, 43 M 340, 4 ng/ml TNF-a 40, 20 ng/ml
TNF-o 2, Bali s 5 34, B3R5 3 K, 41
e, T e d b g, ga 124l HF
g3 Ak W iNSCs 1 5 #2 i 7E 24 L #x L= 19 Coverslip
b, ¥ & A 4 ng/ml TNF- o 18 #2590 20 4k 15 5% 5
(Neurobasal+N2+B27) A /b 5 ¢ J5it 411 jtd 43 1k b5 57 Jik
M2 TTEEFRFP I SAGI0 ng/ml, S5 4EF 2 100 ng/ml)
SR d, RS, 7 A, [ E I E
TP difb e, Q) e difb e o . B& Y En
41 B Fl Wash Buffer 2 & %8 3 WK, 5K 5 min, i FH
4%PFA I [E E 10 min, W2 PFA, H PBS Yi—ilid ,
SRIG A 0.3%Triton W, #F UK 5 min, L3704}
HIBlocking Buffer % {7 & 2 ho 20 il ¥ — BT R
AW : Antibody Buffer A —$THLIA, InSe 5 BUFE
4 CUKFEMF B, FF—PURA W, ] Wash Buffer

R VE 3K, B RS ming 40 IR A W

Antibody Buffer #1435l I A I i) — 4T, 2 kG
WEH 2 he FFPURS M, H Wash Buffer 2 i 8 't
PE3k, K S mine FRIOA, PR L W TRLREG TR
10 min, FEWAAK, F Wash Buffer Z5 iR E6UE 5 min,
FHHRA B 55/ N0 e L 80 A L Y 152 B0 58 -, P2
A BT BB IEREIGR, B R, w RG]

IR BRI oYL )5 1) 20 iR
WO R AR BRI TR ], Rk AR AE 12400
BF AR TR R BHE AR B B L, B 9 Ik
ST B THEEE RN A G508

3.0 5 SR SPSS 19.0 514 k47 48 3
ST, THRGER LB £ bRifEE (R £ s) TR, K
U5 20 6T e 2 20 [R) L R FH A kST RE AR A B
P <0.05 WA FE L.

— Qj:

.\ &a

1 A T i B4 A% 200 it o 4 2 Ok b 5 40
M WLETOLA S =), AAREEEFRER, R
LIS L5 ml I A 25 FL b B R R R (BT 1A), %
MR Z BV SCTIR I v, e85 545 20 d 2245 ] AR
BT AT R B), Z )5, K% v BBk 5 4k Sk
Y3, ALAR, TEAL 255 AR, R S e 440 vkt
Frgefh, 90% LA 4l 2RA v & T A ibr i &
Nestin. Sox1 (& 1C),

2. AR FIHE B TNF- o XF iNSCs VR SR WL
K 204 B8 =), Hoechst33258 Y4 (45 7 1w ik JiF
TNF- o AJ DL B AE T, Rk BE 20 55 %) 2
FE A A AT T 550 22 A B 5 (€1 2A) o 1 Ki-67 PH
PR AE AT 8 2 v BH M 23R %o R v e VAR
TNF- o 4P Ki-67 P B R (& 2B) .

3AKF & TNF- o 1] A2 INSCs [ #2270 1 >
R T AN T 01534k - DL 3ORA I =) o Saedd
gL R, M2 ICRR R Tuj-1 FEPER (K] 3A) K4
DO AN RS Olig2 B3R (1 3B) 5% HR ZH A (.
T (P < 0.01),

TS RN M AR AR T LK (A 40 if 7 4 P2
R T, X —H AN AR T AR A R
R N BET AR R R R R AR
R AR AR T 2 40 2 — T oA B B, AH H
BCET A 4 MR B 72X, SR AR A1 bk i A% 2
Ji 2 — A JLF-JeA A, 1 ELA B B i i 204 42 41 i
R B 20 G R SIAS T iPSCs' ', TEARFSE Hoks
A1 JE LA AN M R R RS S 2 T A, AN
i ZRET UMM AR, v] LB R B v . [,
R4 TRk

TNF- o S&—Fa] DL | e H i 14 S8 5 A 1
WEA. EAZMEYFIRE, T E RS,
TNF- o 3# 7 TNFR1 5 TNFR2 /5 32 1K 2 5 40 0%
N, ARG G /N R R 2 B i
T2 MU A 58 TNF- o BOVEFIBLEE, % B TNF- o 3 5
TNFR1 52 A 3 1 22 4 431k, 1H 2 K5 2 1



- 570 - Y SR DA 20184 8 H 20 H AR 18 4% 8 8 Journal of Neuroscience and Mental Health, August 20, 2018, Vol.18, No.8

TNF- o A DU SEM 2 T A0 T T4 i fi
Je R S AT RS A2 BB A I N R IR 52 ), A F
R E B G th & T AEAET FH A, BEZ
PR G BT b RAER T, Hop TNF- o 2
PUABE I A 5 WA R PER 7. R L AE PR A 5T
TNF- o XJiNSCs f/E FHPL 2R AT 2. FeAT]
FEAAR A ) S50 25 SR S, IGFR) 1Y TNF- o 1] DA
HEINSCs B9 , B TNF- o 7] LI 2 INSCs T,
XU BH 7R BE AR I Uk /D 9 1k R R, A R R
iNSCs 447 .

OB AN AE FP X R 28 R S A E M i i1 2
R HA EEAEN, HEEAEH BB R
W BER T an 22 A PERE AL, B LA = A BBl AT R
s e, AILIAHT A /D S8 i I A R s SR AR A TR,
I RIGTT R AN, R N KBNS 5 2 2k
YA iPSCs 731k R 70 58 JiE I A0 B RS ARG Y 22 kMR
&, AR iPSCs 23k ok 75 Jie I i 4 4 it sl JT 4
HERIE s A PFIEA I LE iPSCs HE ASNIEIN -
SOX10, Olig2 AT LA H 8 44k 4 7 58 Ji Joa i A4 20
Jt >, R Rl A NS TR AR ) T S T
SRR R 2E 4 . B iNSCs B A A ey (4 HL )
1R D RE R/ D2 I I AN B AT — A9 . FRAT
IR ST 25 SRR TNF- o /R, Bl IR 3E
iINSCs FEARSM bR DS B AT R A0, fH2 , X
DG R R0 M BE 5 AR PR A DI RE 1) /D 28 i
[ A T B — T
FgsRze S0 AT (S R AT S0 ToA R 25 i
TEERBAD RS DR MRS B, SRRl
BT SRS WAL, AR I e BE,
WS IT T 2 R

2 % x o

[1] Takahashi K, Tanabe K, Ohnuki M, et al. Induction of
pluripotent stem cells from adult human fibroblasts by defined
factors[ J ]. Cell, 2007, 131(5): 861-872. DOI: 10.1016/
j.cell.2007.11.019.

[2] Tang X, Wang S, Bai Y, et al. Conversion of adult human

peripheral blood mononuclear cells into induced neural stem

[5]

[6]

(7]

[9]

[12]

cell by using episomal vectors [ J ]. Stem Cell Res, 2016, 16(2):
236-242. DOI: 10.1016/j.5¢r.2016.01.016.
Wang L, Wang L, Huang W, et al. Generation of integration-
free neural progenitor cells from cells in human urine[ J J. Nat
Methods, 2013, 10(1): 84-89. DOI: 10.1038/nmeth.2283.
Morini R, Ghirardini E, Butti E, et al. Subventricular zone
neural progenitors reverse TNF-alpha effects in cortical neurons
[J]. Stem Cell Res Ther, 2015, 6: 166. DOIL: 10.1186/s13287-
015-0158-2.
Santello M, Volterra A. TNF a in synaptic function: switching
gears[ J]. Trends Neurosci, 2012, 35(10): 638-647. DOI:
10.1016/j.tins.2012.06.001.
Bernardino L, Agasse F, Silva B, et al. Tumor necrosis
factor-alpha modulates survival, proliferation, and neuronal
differentiation in neonatal subventricular zone cell cultures
[J]. Stem Cells, 2008, 26(9): 2361-2371. DOI: 10.1634/
stemcells.2007-0914.
Yang R, Ouyang Y, Li W, et al. Autophagy Plays a Protective
Role in Tumor Necrosis Factor- a -Induced Apoptosis of Bone
Marrow-Derived Mesenchymal Stem Cells[ J ]. Stem Cells Dev,
2016, 25(10): 788-797. DOI: 10.1089/scd.2015.0387.
Lu J, Liu H, Huang CT, et al. Generation of integration-free
and region-specific neural progenitors from primate fibroblasts
[J]. Cell Rep, 2013, 3(5): 1580-1591. DOI: 10.1016/
j-celrep.2013.04.004.
Kumar A, Declercq J, Eggermont K, et al. Zic3 induces
conversion of human fibroblasts to stable neural progenitor-like
cells[ J ]. J Mol Cell Biol, 2012, 4(4): 252-255. DOI: 10.1093/
jmcb/mjs015.
Simara P, Tesarova L, Rehakova D, et al. Reprogramming of
Adult Peripheral Blood Cells into Human Induced Pluripotent
Stem Cells as a Safe and Accessible Source of Endothelial Cells
[J]. Stem Cells Dev, 2018, 27(1): 10-22. DOI: 10.1089/
5¢d.2017.0132.
Douvaras P, Wang J, Zimmer M, et al. Efficient generation
of myelinating oligodendrocytes from primary progressive
multiple sclerosis patients by induced pluripotent stem cells
[ J]. Stem Cell Reports, 2014, 3(2): 250-259. DOI: 10.1016/
j-stemer.2014.06.012.
ZEGHE, ZEBR, FEAS A, 45 Sox10 il Olig2 Ik A VM S 2
AT 40 M6 1] S Je B m AR AR it oA [0 . e R ARt
2, 2016, 46(11): 1259-1266. DOI: 10.1360/N052016-00289.
Li PY, Li M, Tang XH, et al. Accelerated generation of
oligodendrocyte progenitor cells from human induced pluripotent
stem cells by forced expression of Sox10 and Olig2 [ J ]. Science
China Life Sciences, 2016, 46(11): 1259-1266.

(ks H 31 : 2018-01-03)

(RSt - X k)



