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[FZE] B WL LINGO-1 £ K EUE & #h 28 T 41 il (spinal cord derived neural stem cells,SpNSCs) 43 1L i &
o 2 SRR AE S X SpNSCs LI &2 , F5 3% 43 BIAEAR AN 53 B 35 5% 3 10 IS Fischer 344 KB SpNSCs,
B3R 2 3 M SEAT 1M Nestin 2835 5 AOLEEAE H A fL it B2 vh LINGO-1 R i5 & (40165 0.1.3.5 X).
Wil Ji FH AL 25 4719 LINGO-1 shRNA 295 5 M Scramble shRNA 18555 # 8 J4 SpNSCs, Wi £ J8k YL 205 Ko %) L gk e
Ji T8 LINGO-1 & (1R K MR, 7152 LINGO-1 shRNA (9 F JH %R )G K58 4 1% SpNSCs 43 T e 41 K it
WRYL, 4B LINGO-1 shRNA 1855 # , X R 41 4t Scramble—shRNA 12355 1 , T 431k 5d J& 6 F s 9k
e o R W ok 25 50 B IR I 0T A LA LE A9, 5 SR AR AR 43 B R 3R 1Y SpNSCs %3k Nestin FHPE, LINGO-1 2 H i AR
53 6% FE (integrated option density , JOD)7E4S 0.1.3.5 K43l Ky 514445 71568 101792 65461, LINGO-1
M\ SpNSCs b5 1 Rt £k LA, N5 0 REB M 1.39 5, 0058 3 KA 0 REBEMN 1.98 1%, b
JREFRIE TR, ZEH 5 KAM 0 KEXRM 1.36 1%, LIL 4 AL LINGO-1 & A& B A ST %2R (P<
0.05), LINGO-1 shRNA 25 2 B e 0% >90% , Ut LINGO-1 shRNA 18355 2 [ SpNSCs 1) LINGO-1 & 1%
Ik KIS Scramble—shRNA 1595 75 SpNSCs 1 26% ., 14020 P 2 T 43 4k LU 471 g %) BEER 19 3.85 A, I I B 24
Ji 434k Ho A5 SRy o BRZEL A 0.65 A%, 9 2 4 28 70 43 Ak He 491 K BL T e o 40 Bt 434k BE 1) 1 22 S 3 e b 2E 3 ) (P<
0.05), ZEi2:LINGO-1 7£ K il SpNSCs sk ot #eik L7, Ml LINGO-1 &3k T {2k SpNSCs [n] i 28 41 Jfg 43
A, 1) A I S5 40 i oAk
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Expression and influence of LINGO-1 in differentiation of spinal cord neural stem cells/ZHAO Chen-
guang, XU Gang, JU Fen, et al/Chinese Journal of Spine and Spinal Cord, 2017, 27(9): 832-838

[Abstract] Objectives: To investigate the expression and effect of LINGO-1 in differentiation of spinal cord
derived neural stem cells (SpNSCs). Methods: SpNSCs were isolated from spinal cord in three 10-week—old
Fisher 344 rats and cultured in vitro, stained with Nestin, and the expression of LINGO-1 on P3(on differen-
tiation day 0, 1, 3, 5) was observed. SpNSCs were transfected with LINGO-1 shRNA lentiviral vector and
Scramble—shRNA lentiviral vector to investigate the infection efficiency and RNA interference effect. SpNSCs
of P4 were divided into RNAi group and control group. The RNAiI group was transfected with LINGO-1
shRNA lentiviral vector and control group was transfected with Scramble—shRNA lentiviral vector. The propor-
tions of neurons and astrocyte were measured by immunofluorescence histochemistry. Results: SpNSCs were
Nestin positive. The expression of LINGO-1 10D was 51445, 715+68, 101792, 65461 on the Oth, 1st,
3rd, 5th differentiation day respectively. The expression of LINGO-1 at the very lIst differentiation day in-
creased and was 1.39 times of expression on the day 0, 1.98 times on the 3rd day, and then decreased to
1.36 times on the 5th day, the differences of all expressions on the 4 days were statistically significant (P<
0.05). The rate of LINGO—1 shRNA lentivirus infection was higher than 90%, which reduced the protein ex-
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pression of LINGO-1 to 26% expression of SpNSCs with Scramble—shRNA lentiviral vector infection. The pro-

portion of neurons in RNAi group was 3.85 times of that of the control group, and the differentiation of as-

trocytes was 0.65 times of the control group,

the proportions of neurons and astrocytes in two groups were

significantly different(P<0.05). Conclusions: The expression of LINGO-1 increases in the early days of differ-

entiation. Inhibition of LINGO-1 gene expression in spinal cord derived neural stem cell, can promote differ-

entiation into neurons and reduce into astrocyte.
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Iy TESS 348 SpNSCs 20 4L %5 0.1.3.5 KHL
B, WFE B R, FHTA B PBS S5 TR U, LA
ISR BRBR A M REFRW I 1) B0 S P T
% (radioimmunoprecipitation assay , RIPA ) 24 i 4fl
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ETEHE.OEF, 0] TR (bicinchoninic
acid, BCA) XJ 2 U 2 (1 #EA 78 . BURR I RE i
TR 1 EREZE whik, e S 2 ) 58 O 0 T
i BEE LUK (sodium dodecyl sulfate polyacrylamide
gel electropheresis,SDS-PAGE) 73 &5 & 1, {2 % 1%
W AR % PVDF B L ¥ PVDF IR =
A 5% NS W5k 1Y TBST & 1 3 b F 641 1h, il
A LINGO-1 —#HT i B, 4°Cad 1%, ¥ H TBST
VRS 3 W, B K 10min,, # PVDF A & ke —
P 10em FE TR BEE 1h, 7ERE 5L 2 RO
MWAR G A W 2~3min 5, FA B8 . K In-
age J FAF 3 M 5 S5 KB, LA B-actin i N
Z A5 0 H S A E R I AT BOE R .
1.5 LINGO-1 shRNA 125 8 3% 1k 28 (440 2 St
%

RS T R IR F AR AR i L
AW IEN S AR AE . LINGO-1-shRNA i A 7 51
M :Sense 5'-TGCTGTAGTCTAGCAGGATGACGA
TCGTTTTGGCCACTGACTGACGATCGTCACTGCT
AGACTA-3', Antisense 5'~-CCTGTAGTCTAGCAG
TGACGATCGTCAGTCAGTGGCCAAAACGATCGT
CATCCTGCTAGACTAC-3',

1.6 LINGO-1-shRNA 12 85 8 YL 205 K T 4%
B 0 il
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Scramble —shRNA (1) 12 5 78 B 4 . T 4 H
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1.8 il 20 it A3 Ak A

W 37 15 3% 56 H PBS W Uk 1 R AWK & B %
BB AR 4% 22 B W [ 5 30min Ji7 H PBS ¥
Pk 3 K, B K Smin; il A 0.3%Triton X-100 i i
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K H SPSS 17.0 Geit ¥k 17534, %l LA
IR 2 F£oR . LINGO-1 I Rk 2 LR
FHER R ZE I 225001, P HL R FH LSD— A 56,
T4 KXt HE 21 43k B A8 Eb 35 R FH R 2l ST A 1
kg, P<0.05 AZERAGIEE X,

2 BR
2.1 SpNSCs 14355 K F1H l

JRARHE 7 1 SpNSCs 7E & A EGF 1 bFGF #y
B R bR A K A K 24h RSN AN T, 5
A /D 20 I RE ARG BE IR AT WL AT R 2~4
AN M Y TR A AT B 85 3R F (EGF
K bFGF ) 4k 2235 3% Al Ul v 45 K /N [BIE 4 i 5 e
2GS A A% e S S & A o S 1) 0 27
ProGPELs A WL WY 5 5858 X JE J Y v B Bk i 4 7
PR, R B S B BR 6 18 NSCs 5 5 PEHTK Nestin
(B 1),
2.2 LINGO-1 7£ SpNSCs 43 1k i 2 v 1) 3¢ 15 4F
fiE

AR IR NSCs 19 41 Jf 52 B 2k FH NSCs 43 1k
Br R B R AT 046 OF T8 0.1.3.5 R4 M
5L, SLH kI LINGO-1 & M EEE 1 KPR,
FRikmzW L, B8 5 KIFR TR (R 2), 41k
% 0.1.3.5 RGP (integrated option den-
sity, I0D) i 73 5l o8 514+45,715+68,1017 92,
654+61, 550655 0 K& 1 10D L#g, ks
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Bl 1 ERERI T A IR MM E a WRED T EE R SO REIK (x40) b e BEBRTEHOL I 348 W UEE T 2 I o i 42 8L
Y B M (SR8, x600) ¢ ANAEAZ Hoechst 4 FH I (€285 x600) d b 5 ¢ 1Y Merge & A EIHZ i 7 ¢t (x
600) B2 HHEMS TN SRR 0.1.3.5 KA LINGO-1 # [ K ik i

Figure 1 Culturing of spinal cord derived neural stem cells(SpNSCs) and identification a Neurosphere under the micro-

il |
] | 3 5
| — R

scope(x40) b Nestin positive staining under confocal laser scanning microscope(green fluorescent x600) ¢ Nuclear Hoechst

staining(blue fluorescent x600) d Merge image of picture 1b and 1¢(x600)

Figure 2 Expression of LINGO-1 protein

in the differentiation of spinal cord neural stem cells on day 0, 1, 3, 5

1.3.5 K451 1.39 £ .1.98 £i5 & 1.36 5,4 4~Hf
[B) 5 () 2 22 A FL A Geit e 22 5% (P<0.05),
135 REAESE 0 RILKR¥AGI#ER
(P<0.05).,
2.3 LINGO-1 THeai i kil

LINGO-1 shRNA ‘% 5§ & J& J¢ SpNSCs 1%L
#>90% , EYe LINGO-1 shRNA 2% 7 9 SpN-
SCs 1Y LINGO-1 2 [ % ik & iy & 44 Scramble —
shRNA 125 # SpNSCs 1) 26% (& 3).
2.4 LINGO-1 X} SpNSCs 4k iE 71 A4 5% i

X R 2H ) T4 Y SpNSCs ¥ ] #if 28 9T [ /2
T I 5 200 B o3 Ak (T8 4) o % BRZH P 22 50 52 e 70
i B b Mg e R REH SRR T, B
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PE 40 i (28 o0 4 i ) L o (6.4+0.7)% ,GFAP
FH P 440 A (2% e Joi 40 1 ) B 510 (39.6+1.1)% 5 T

Pedl B-Tubulin I FH M40 M L8 (24.8+0.9)%
1M GFAP FHPE A M L6451 (25.4£1.2)% , 40 L 3%
TCIe S M 28 0434k LU A9 34 2 2 T e I 40 ik 4 £k L
WA G it 27 22 5 (P<0.05) . 4 L &% Hoechst 4%
)5 A5 M Merge Fli#E— 25k LINGO-1 shRNA
TG, SpNSCs 7r48 /b ) 52 5 Joe 200 it 446 1) [+
2 a0F ve B BR 1) #2200 o0 Mk, THRdpi & o050 ik
L A5 g % HRZH 1Y 3.85 A, i A= I J¢ J5it 4 i 234k L
151 0] 4y X6 BEZH 19 0.65 £5 .

3 it

NSCs HA AL | H5H K ZFh LT aE
M T HRRIR I AT e, Ry il B R 3 5 7
B R TR Bl R PRI R Frisen /N4
M —RINFTEIES, /DB SRR &
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(6D :
B 3 LINGO-1 shRNA 18 7 /& ¢ SpNSCs (AL & T
J LINGO-1 Kk % E a JGH T LINGO-1 shRNA &

I B S8 Y SpNSCs(x10) b ZE6 I B T /&S T LINGO-1
shRNA 1895 # 1) SpNSCs & B 4% (4. 9¢ % (x10) ¢ /R
Scramble—shRNA J LINGO-1 shRNA 1% %% # /5 SpNSCs
F LINGO-1 #& H 9 &5 5 0L

Figure 3 Infection rate of SpNSCs of LINGO-1 shRNA

infection and down-regulation of LINGO-1 expression in

LINGO-1 a SpNSCs infected with LINGO-1 shRNA Lentiviral vector under the microscope(x40) b SpNSCs infected with
LINGO-1 shRNA Lentiviral vector appear green under confocal laser scanning microscope(x40) ¢ Expression of LINGO-1
infected with Scramble—shRNA and LINGO-1 shRNA Lentiviral vector

W R X 28 N U P Y NSCs i 2 % A1 A6 5 PR Y
NSCs, K Z B 734k BB BB 4 M, 2 5 e o
TIR BT e, BT DLAR 5843 R4 /5 FHTHE sk 3 42
NSCs 1973 H P 2=, 4 s A 28 400 i 1) 70 A 32, 4l
JBE IR R i, S B 1T NSCs B A 167 B #E 41 45
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HRES S AR TCIRAE | /D58 J5T 4 M
A DA A, R A P 2 A K P - A
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TEN Y MATFs, F58 £ 0] I R 1E 2 3 B05 38
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recepter, EGFR), MM 52 M0 Akt 38 5 11 o 45 # 28
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1.36 fif . Mi S5RG 42 i  K W LINGO-1 #E A ]
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ZAEJEH 4 REE T, Camilla FEUOHLAS I 38 /)N
S 2k U8 NSCs H LINGO-1 B R 3A H-1iF | 25
BRMIEEE 1 RIFIRES 9 K, HERXEAER
2 LIV e HPIIR ) 5.7 %, X SAR LI i 3R
RARIEARJS A F], vl BE R T AR IR Y NSCs
B Y
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B 4 SpNSCs #£ RNA T4 IR B (x20) A, X BRAL 0 48 50 (L0028 50 ) A0 o Ak 5820 s B, BP0 4 i (4 (.58 )
I Z C AR Y )5 (56588 );D, Ik A B .C 8 Merge 4 R 8114 ; C F1 D 3 — A5 5 DA %) B8 4 28 5 L 911 17 222 0F
JBE R AR M L S o B, TR M 40 (LT T ) MRS £ s, B TR AR L (4 (056 ) M Xk A s G, M A% e ()5 (i
) H, K E.F.G 1 Merge 3 A4 ;G A1 H 3E— 25 BH AT H0E B4, e 4 0 22 50 L 491 5 v T 2 T2 T Jo 400 i L 491
fiK

Figure 4 Differentiation of SpNSCs after RNA interference(x20): A Less Neurons(red fluorescent) and B more astrocytes

(green fluorescent) were observed after differentiation in control group, C The nuclear is stained with blue fluorescent and
D Merge image of picture A, B and C confirmed that differentiation of neurons ratio is low, and astrocyte ratio is high.
E More Neurons(red fluorescent)and F less astrocytes(green fluorescent) were observed after differentiation in RNA inter-
ference group, G The nuclear is stained with blue fluorescent and H Merge image of picture E, F and G confirmed that

differentiation of neurons ratio is high, while astrocyte ratio is low

A BEIE NSCs 195k o A5 & 3R AR IR L TE, P46 LINGO-1 235 nJ DL
FH RNA T4k, T LINGO-1 1y &35 LS , B B6 TR SpNSCs [ #1520 M 434k , 920 JF ) B2 00 12 o 440 e
P NSCs [a] #2250 0 A3 2, T 1a] B2 0% Jise 5 4 Y oAk . (BRI FEEA i — 2K LINGO-1 5% i
AR X 54T B GE AR AR, Camilla 2509 NSCs 434k ol BEV K 038 1% . B A% LINGO-1 Xt
K LINGO-1 #: 5 Pt xt LINGO-1 #1718 SpNSCs 24k iy s, ol LAEEFRATT S fin 32 b T i
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= ,Mi %mj‘é H ﬁﬁ@%ﬂl@g LINGO-1 ggg@[j\] B 1. Sabelstrom H, Stenudd M, Frisén J. Neural stem cells in the
5’5(35 ,éé:%kiﬂ?{ﬁ?ﬁﬁwgﬁl%ﬁ?ﬁ]oﬁﬁ L —EFLZLE adult spinal cord[]J]. Exp Neurol, 2014, 260(6): 44-49.
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go—A and its receptors [J]. Biochem Pharmacol, 2016, 100:
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Research progress of radiofrequency ablation for metastatic spinal tumors
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