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1

Alzheimer’s disease; AD Parkinson’s disease; 

PD Amyotrophic Lateral Sclerosis; ALS

Familial Sporadic

 

200 220°C 15 20

Fig.1 [1]
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[2-6] 1 3 5 AD 65%

[4] 1 800 mL PD 80% [5] ALS

[6]

 

Brain derived neurotrophic factor BDNF nerve growth factor NGF glial cell-

line derived neurotrophic factor GDNF

[2,3,7] NGF

GDNF

BDNF [8]

BDNF

tropomyosin-related kinase type B TrkB TrkB

[8] TrkB 800 145 kDa

[8]

TrkB

Fig.2 [8] TrkB

Mitogen-activated Protein Kinase MAPK

Phosphatidylinositol-3 kinase PI3K /Protein kinase B Akt

cAMP response element binding protein CREB Fig.2

[8] BDNF

Long-term potentiation [8]  

BDNF

TrkB TrkB

[9]

[10] BDNF
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[11,12] 6-

[13] BDNF mRNA /

[14,15] ALS BDNF

[16] TrkB [17] ALS

BDNF

 

Vascular endothelial growth factor VEGF

[18-20] VEGF VEGF receptor VEGFR

[21] VEGFR VEGF

[21-23]
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MAPK PI3K/Akt DNA

[24]  

VEGF hypoxia inducible factor; HIF

[25,26] HIF HIF-1 HIF-1

HIF-1 reactive oxygen species ROS

[27] HIF-1 -

[27,28] HIF-1 402 564

von Hippel-Lindau protein pVHL E3

Fig.3 [29-32]

prolyl hydroxylase domain 

protein 2 PHD2 [33,34] PHD2

HIF-1 [27,35]

HIF-1 HIF-1 DNA

Hypoxia Responsive Element HRE

Fig.3 [36]  
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VEGF VEGF

ALS [37,38] VEGF ALS

ALS

[39-41] VEGF ALS

[37,42] VEGF

6-hydroxydopamine 6-OHDA [43] VEGF

[44,45]  

SH-SY5Y  
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2  

1  

1)  
Dulbecco’s Modified Eagle’s Medium (DMEM)   
Ham’s F12 Medium      
Minimum Essential Medium (MEM)    
Minimum Essential Medium Alpha (MEM )   
Fetal Bovine Serum (FBS)      GIBCO 
Non-essential amino acid (NEAA)      GIBCO 
Penicillin-streptomycin liquid     
0.25% trypsin-1 mM EDTA solution    
Blasticidin       INVIVOGEN 
Puromycin       INVIVOGEN 
Trypan blue stain 0.4%       GIBCO 
All-trans retinoic acid      
Fugene 6       PROMEGA 
Polybrene       SIGMA-ALDRICH 
 
2)  

( )     
       

         
Caffeine        SIGMA-ALDRICH 
Chlorogenic acid       SIGMA-ALDRICH 
Caffeic acid       SIGMA-ALDRICH 
Trigonelline hydrochloride     SIGMA-ALDRICH 
Kahweol       LKT laboratory, Inc 
Cafestol        LKT laboratory, Inc 
Pyrogallol       SIGMA-ALDRICH 
Pyrocatechol       SIGMA-ALDRICH 
Hydroxyhydroquinone      SIGMA-ALDRICH 
Gallic acid       
Baicalein       SIGMA-ALDRICH 
Paraquat       SIGMA-ALDRICH 
Brain derived neurotrophic factor (BDNF)     PEPROTECH 
Deferoxamine mesylate salt     SIGMA-ALDRICH 
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Echinomycin       Enzo Life Science 
U0126        
SP600125       
LY294002       Cayman Chemical 
SB202190       SIGMA-ALDRICH 
Wortmannin       
Dehydroxymethylepoxyquinomicin (DHMEQ) 

 
MG132        Enzo Life Science 
Cycloheximide (CHX)      
1-methyl-4-phenylpyridinium (MPP+)    SIGMA-ALDRICH 
Dimethyl sulfoxide      
 
3)  
2-amino-2-hydroxynethl-1,3-popanediol 999 (Tris)   
EDTA        
Sodium Chloride (NaCl)      
Nonited P-40       SIGMA-ALDRICH 
Protease inhibitor      
Phosphatase inhibitor      
6×SDS buffer       
 
4)  
Bradford        BIO-RAD 
Albumin standard        Thermo 
 
5) Immunoblotting 
Acrylamide       
N,N-methylene bis      
Hydrochloric acid      
Sodium dodecylsulfate (SDS)     
N,N,N’,N’,-tetramethyl-ethylenediamine (TEMED)   
Ammonium persulfate (APS)      BIO-RAD 
Glycine        
Precision Plus Protein Dual Color      BIO-RAD 
Methanol        
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Bovine serum albumin      SIGMA-ALDRICH 
Tween20        
ECL         GE Healthcare 
 
6)  
Anti TrkB antibody     Cell Signaling Technology 
Anti p-TrkB (Y516) antibody    Cell Signaling Technology 
Anti p-TrkB (Y816) antibody    Cell Signaling Technology 
Anti Akt antibody     Santa Cruz Biotechnology 
Anti pAkt (S473) antibody    Cell Signaling Technology 
Anti p44/42 MAPK antibody    Cell Signaling Technology 
Anti p-p44/42 MAPK (T202/Y204) antibody   Cell Signaling Technology 
Anti CREB antibody     Cell Signaling Technology 
Anti p-CREB (S133) antibody    Capital Biosciences 
Anti p38 MAPK antibody     Cell Signaling Technology 
Anti p-p38 MAPK (T180/Y182) antibody   Cell Signaling Technology 
Anti SAPK/JNK antibody     Cell Signaling Technology 
Anti p-SAPK/JNK (T183/Y185) antibody   Cell Signaling Technology 
Anti NF- B antibody     Cell Signaling Technology 
Anti p-NF- B (S536) antibody    Cell Signaling Technology 
Anti Nrf2 antibody     Santa Cruz Biotechnology 
Anti HIF-1  antibody     Cell Signaling Technology 
Anti hydroxy-HIF-1  (P564) antibody   Cell Signaling Technology 
Anti PHD2 antibody     Cell Signaling Technology 
Anti HSP70 antibody      R&D Systems 
Anti Cu/Zn SOD antibody    StressMarq Biosciences Inc. 
Anti BACE1 antibody       abcam 
Anti Flag antibody      SIGMA-ALDRICH 
Anti -actin antibody     Santa Cruz Biotechnology 
Anti Lamin B antibody     Santa Cruz Biotechnology 
Anti rabbit IgG HRP linked antibody     GE Healthcare 
Anti mouse IgG HRP linked antibody     GE Healthcare 
Anti goat IgG HRP linked antibody     Dako-Japan 
 
7) RNA  
ISOGEN       
Chloroform        
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Isopropyl alcohol        
Ethanol         

        
 
8)  
ReverTra Ace (100 U/ M)       TOYOBO 
Random Primer (25 pmol/ M)      TOYOBO 
dNTP mixture        TOYOBO 
RNase inhibitor        TOYOBO 
5×RT buffer        TOYOBO 
 
9) real-time PCR 
FastStart Universal SYBR Green Master mix     Roche 
SsoFast Evagreen Supermix      BIO-RAD 
 
10) SOD  
SOD Assay Kit        
 
11) Flow cytometry 
Anti-Human TrkB/NTRK2 Antibody (PE)    Sino Biological Inc. 
Mouse IgG1, kappa monoclonal (PE/Cy5®)-Isotype Control   abcam 
Human BDNF-Biotin       alomone labs 
FITC-Streptavidin       Invitrogen 
 
12) ELISA 
Human VEGF-A Platinum ELISA Kit    eBioscience 
 
13) PHD  
[5-14C]- -ketoglutaric acid    Moravek Biochemicals 
dithiothreitol DTT       SIGMA-ALDRICH 
ammonium ferrous sulfate     SIGMA-ALDRICH 
ascorbic acid       
catalase        
(Pro-Pro-Gly)10 × 9 H2O peptide      
a-ketoglutaric acid      SIGMA-ALDRICH 
Succinate       
2,4-dinitrophenylhydrazine     
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HClO4         
 

2  
1) medium 

DMEM : Ham’s F-12( 1:1 )  
DMEM (high glucose)   300 mL 
Ham’s F-12    300 mL 
FBS     100 mL (15%) 
NEAA     7 mL 
Penicillin-Streptomycin liquid  7 mL (100 units/mL) 

 
DMEM : Ham’s F-12( 1:1)  
DMEM (high glucose)   500 mL 
Ham’s F-12    500 mL 
NEAA     10 mL 
Penicillin-Streptomycin liquid  10 mL (100 units/mL) 
All-trans retinoic acid   100 μL (10 μM) 

 
DMEM  
DMEM (high glucose)   500 mL 
FBS     50 mL (10%) 
Penicillin-Streptomycin liquid  5 mL (100 units/mL) 

 
MEM  
MEM     500 mL 
FBS     50 mL (10%) 
NEAA     10 mL 
Penicillin-Streptomycin liquid  5 mL (100 units/mL) 

 
MEM  
MEM     500 mL 
FBS     50 mL (10%) 
Penicillin-Streptomycin liquid  5 mL (100 units/mL) 
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2) PBS(-) 

 
3) Tris-EDTA buffer 
Tris-HCl (pH 8.0)  10 mM 
EDTA    1 mM 
 
4) 1×TAE 
Tris    4.8 g 
Acetic acid   1.14 mL 
EDTA 3Na H2O  0.41 g 

    up to 1000 mL 
 
6)  

2  
1 M Tris-HCl pH 6.8  1.25 mL 
30% Acrylamide   0.84 mL 

    2.8 mL 
10% SDS   50 L 
10% APS   50 L 
TEMED    10 L 
 

2  
   7.5%  10%  12%  15% 
1 M Tris-HCl pH 8.7 4.84 mL  4.84 mL  4.84 mL  4.84 mL 
30% Acrylamide  2.5 mL  3.3 mL  4 mL  5 mL 

   2.5 mL  1.7 mL  1 mL  0 mL 
10% SDS  100 L  100 L  100 L  100 L 
10% APS  50 L  50 L  50 L  50 L 
TEMED   10 L  10 L  10 L  10 L 
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7) buffer 
Tris    1.52 g 
Glycine    7.2 g 
SDS    0.5 g 

    up to 500 mL 
 
8) transfer buffer 
Glycine    7.21 g 
Tris    1.51 g 
Methanol   100 mL 

    up to 500 mL 
 
9) T-TBS 
Tris    6.1 g 
NaCl    8.1 g 
Tween 20   250 L 

    up to 500 mL 
 

3  

1) CO2  
BHA-11         ESPEC 
 
2)  
Optima TM TLX Ultracentrifuge     BECKMAN 
MX-300         TOMY 
CPW-80X        HITACHI 
 
3)  
VP-050          TAITEC 
 
4)  
Biospec Nano        SHIMAZU 
Infinite M200 pro        TECAN 
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5) Thermal cycler 
PTC-100 Programmable Thermal Controller   MJ RESEARCH, INC 
TaKaRa PCR Thermal Cycler Dice® Gradient     TaKaRa 
 
6)  
Omega Lum G         aplegen 
Alpha Imager® Mini      Alpha Innotech 
 
7) real-time PCR 
CFX96 Real-Time System       BIO-RAD 
 
8)  
Beckman Coulter Vi-CELL      Beckman coulter 
 
9) Flow cytometer 
BD LSR II      
 
10) Immunoblotting 

 
Mini-PROTEIN Tetra system      BIO-RAD 

 
 TM Basic       BIO-RAD 
 TM HC       BIO-RAD 

 
KODAK X-O mat 1000 Processor     K O D A K 

 
11)  
ECLIPSE Ti-U         Nikon 
 
12)  
HS      KEYENCE 
 
13)  
LSC-3500         ALOKA 
LSC-6101         ALOKA 
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4  

SH-SY5Y     DS Pharma Biomedical Co. Ltd 
IMR-32         
NB-1         
HEK293T        
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3

1

SH-SY5Y 15% FBS 100 units/mL Penicillin-100 g/mL Streptomycin 1% 

NEAA DMEM/Ham’s F-12  (1:1) 37°C

SH-SY5Y 10 M All-trans retinoic acid (ATRA)

HEK293T NB-1 IMR-32 10% FBS 100 units/mL Penicillin-

100 g/mL Streptomycin DMEM MEM MEM 1.0×105 /mL

10 cm dish 10 mL 6 cm dish 4 mL 3.5 cm dish 1.5 mL 6 

well plate 2 mL 12 well plate 1 mL 24 well plate 500 L 96 well plate 100 

L medium  

 

2

 ( )8 g 95°C

3 RT-PCR  

1 RNA  

3 PBS (-) wash ISOGEN 1 mL 1.5 mL 

tube 1 mL chloroform 200 L vortex 2

12,000 g 4°C 15 500 L 1.5 mL tube

500 L isopropanol vortex 10 12,000 g 4°C 15

1 mL 70% Ethanol 12,000 

g 4°C 5 12,000 g 4°C 3

30 L -80°C RNA 2 L
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260 nm RNA  

 

2 total RNA cDNA  (Reverse Transcription) 

3 3 1 RNA 1 g Random primer 1 L 5×RT 

buffer 4 L 40 units/ L RNase inhibitor 0.2 L 10 mM dNTP mixture 2 L ReverTra 

Ace 1 L ( 20 L) 30°C 10 42°C 60 90°C 5

 

 

3 PCR  

3 3 2 cDNA 1 L Go Taq 

Green Master mix 10 L 50 M primer (Forward) 0.1 L 50 M primer (Reverse) 0.1 

L ( 20 L) PCR PCR 95°C 2  (1 cycle) 95°C 1 58°C 1

72°C 1  (35 cycle) 72°C 5  (1 cycle) PCR

1% 100 V 30 10 ng/mL etidium bromide

 

primer  

Table. 1 Primer  (F: forward R: reverse 5’ to 3’) 

Target mRNA 5' to 3' 

18s rRNA 

(90 bp) 

F TGGTTGCAAAGCTGAAACTTAAAG 

R AGTCAAATTAAGCCGCAGGC 

BDNF 

(135 bp) 

F GAAGGCTGCAGGGGCATAGAC 

R TACACAAGAAGTGTCTATCCTTAT 

TrkB 

(127 bp) 

F ACGATGGTGCAAACCCAAAT 

R CCGGTTTTATCAGTGACGTCTGT 
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A2AR 

(136 bp) 

F GAATCCCTTCATCTACGCCTACC 

R GCCATGAGCTGCCAAGACC 

SOD1 

(134 bp) 

F CTCTCAGGAGACCATTGCATCAT 

R CCAATTACACCACAAGCCAAACG 

DNMT3A 

(239 bp) 

F GCCACCTCTTCGCTCCGCTG 

R GATGATGTCCAACCCTTTTCGCAA 

VEGF 

(133 bp) 

F AGGCCAGCACATAGGAGAGA 

R TTTCTTGCGCTTTCGTTTTT 

HSP70 

(183 bp) 

F AACACCGTGTTTGACGCGAA 

R GGTCAGCACCATGGACGAGA 

ARC 

(237 bp) 

F CCTCCCAGGGGAGAGTAGAA 

R TTTGTGGGAACCTTGAGACC 

c-Fos 

(188 bp) 

F ATGATGTTCTCGGGCTTCAA 

R GTGGGAATGAAGTTGGCACT 

EGR1 

(246 bp) 

F AGCTGGAGGAGATGATGCTG 

R GCACCTTCTCGTTGTTCAGA 

HIF-1  

(83 bp) 

F CATCAGCTATTTGCGTGTGAGGA 

R AGCAATTCATCTGTGCTTTCATGTC 

APP 

(110 bp) 

F TGCTTAGTTGGTGAGTTTGTAAGTGAT 

R ACGGTGTGCCAGTGAAGATG 

BACE1 

(173 bp) 

F CACCACCAACCTTCGTTTGC 

R TTAGGTAGAGTGAGATGACTGGGAAA 

BACE2 

(121 bp) 

F CAGAAGCTACAGATTCTCGTTGACA 

R AGCCCTTGGAGCGGTATGT 
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IDE 

(173 bp) 

F GTCCTGTTGTTGGAGAGTTCCCATGTCA 

R GGGGAATCTTCAGAGTTTTGCAGCCAT 

PHD2 

(182 bp) 

F CGACCTGATACGCCACTGTA 

R CCTTGGCATCCCAGTCTTTA 

VEGFR1 

(172 bp) 

F AAGCAAACCACACTGGCTTC 

R ACGAGCTCCCTTCCTTCAGT 

VEGFR2 

(160 bp) 

F CCTCTGTGGGTTTGCCTAGT 

R CTTTGCTCACTGCCACTCTG 

VEGFR3 

(165 bp) 

F GAGAGCACCGAGGTCATTGT 

R CAGTGCCTTTCCATCCTTGT 

HK2 

(81 bp) 

F ATCCCTGAGGACATCATGCGA 

R CTTATCCATGAAGTTAGCCAGGCA 

GLUT1 

(111 bp) 

F GGGCAAGTCCTTTGAGATGC 

R AGGGCTGTGGGTGACACTTCA 

GDNF 

(120 bp) 

F GCTGAGCAGTGACTCAAATATG 

R AGCACTGCCATTTGTTTATCTG 

NGF 

(159 bp) 

F ATGGCATGCTGGACCCAAGCTC 

R GGTTCCGCCTGTATGCCGATCA 

 

4 WST assay  

3 10%(v/v)

100 M

24 PBS(-) wash 10%WST-8 medium

37°C 5% CO2 1.5 450 nm  
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5 quantitative RT-PCR  

1 RNA  

3 24 PBS(-)

wash 1 mL ISOGEN 3 3 RNA

RT cDNA  

 

2 real-time PCR  

3 5 1 cDNA 10 2 L

SYBR Green master mix 5 L 50 M primer (Forward) 0.025 L 50 M 

primer (Reverse) 0.025 L ( 10 L) PCR PCR 95°C 10  (1 

cycle) 95°C 15 60°C 1  (40 cycle) Table 1

primer 18s rRNA  

 

6 G93ASOD1  

1  

MSCV-Puro MSCV-Puro-N-Flag SOD1

cDNA

PCR TA cloning

 

EcoRI-SOD1-A 

5’-CCCGAATTCATGGCGACGAAGGCCGTGTG-3’ 

XhoI-SOD1-B 

5’-CCCCTCGAGTTATTGGGCGATCCCAATTAC-3’ 

XhoI-C-Flag-SOD1-B 

5’-CCCCTCGAGTCACTTGTCATCGTCGTCCTTGTAGTCTTGGGCGATCCCAATTAC-3’ 
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Sequence

Site-Directed Mutagenesis Kit mutagenesis PCR

SOD1G93A

 

5’- GACTGCTGACAAAGATGCTGTGGCCGATGTGTC-3’ (sense) 

5’- GACACATCGGCCACAGCATCTTTGTCAGCAGTC-3’ (antisense) 

 

2  

HEK293T 0.3×105 cells/mL 10 cm dish 2

pE-Eco helper, pGP helper 1.3 g 1.4 g 

4.0 g 12 L Fugene 6 16

4 mL 6

2

0.45 m -80°C  

 

3  

3 6 2 10 g/mL

SH-SY5Y 0.3×105 cells/mL

2 Ecotropic receptor

5 g/mL Blasticidin SOD1G93A 2 g/mL Puromycin

 

4 immunoblot  

PBS(-) wash Lysis buffer 50 mM Tris-HCl (pH 8.0), 120 mM NaCl, 1 mM 

EDTA (pH 8.0), 0.5% Nonidet P-40, phosphatase inhibitor cocktail, protease inhibitor 
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cocktail °C 15,000 r.p.m. 5

Bradford SDS

buffer 100°C 10 10 g

500 mA 90 PVDF

PVDF 5% /T-TBS 0.05% Tween 2 TBS 1

1:1000 5% /T-TBS PVDF

4°C PVDF T-TBS 10 3

2 1:3000 5% /T-TBS PVDF

1 PVDF T-TBS 5 5 ECL

 

 

5  

0.25×105 cells/mL 24 48 72 96 PBS(-) wash

200 L 0.25% EDTA 5 medium

350 L  

 

6 SOD1  

PBS(-) 2 wash 1,000 g 5

PBS(-) 300 

L 4°C 10,000 g 15

SOD1 SOD1 Assay Kit 5

20 L WST working solution 

200 L Enzyme working solution 20 L 37°C 20 450 nm

bradford SOD1
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7  

0.5×105 cells/mL 50, 75, 100, 150, 200 M

72 PBS(-) wash 3 6 5

 

 

7 HSP70  

0.5×105 cells/mL SH-SY5Y 3

2.0%(v/v) 2.0%(v/v) 100 M

2.0%(v/v) 50 M 8

PBS(-) wash RNA RT cDNA real-time PCR

 

 

8 BDNF  

1 BDNF TrkB  

6 SH-SY5Y BDNF 5 10 20 ng/mL 5 10 15

150 L Lysis Buffer 50 mM Tris-HCl (pH 8.0), 120 mM NaCl, 1 mM EDTA (pH 

8.0), 0.5% Nonidet P-40, phosphatase inhibitor cocktail, protease inhibitor cocktail

bradford 50 g

Immunoblot TrkB  

 

2 BDNF/TrkB  

6 SH-SY5Y

2.0%(v/v) 2 BDNF 20 ng/mL 0 120 150 L Lysis 

Buffer

6 SH-SY5Y 2 BDNF 20 ng/mL
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15 150 L Lysis Buffer CREB

6 SH-SY5Y 2 BDNF 20 ng/mL

120 150 L Lysis Buffer bradford

TrkB 50 g

10 g Immunoblot

1%BSA/T-TBS  

 

3 BDNF  

3 8 2 BDNF 4 PBS(-)

wash RNA RT cDNA real-time PCR

LY294002 10 M BDNF 1  

 

4 TrkB  

6 SH-SY5Y 2.0%(v/v) 2

PBS(-) wash 500 L 0.25% EDTA

PE TrkB isotype control PE

IgG1 on ice 20 PBS(-)

2 wash 1×104

5 BDNF-TrkB  

6 SH-SY5Y 2.0%(v/v) 2

10 ng/mL human BDNF-Biotin on ice 45 Ice cold PBS(-)

wash Streptavidin-FITC 1:2000 1

ice cold PBS(-) 2 wash

1×104
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6 BDNF  

4 SH-SY5Y 0 2.0%(v/v) 2

BDNF 50 ng/mL 48 4

Image J  

 

9 VEGF  

1 VEGF  

0.5×105 cells/mL SH-SY5Y 3

2.0%(v/v) 2.0%(v/v) 100 M

2.0%(v/v) 50 M DFX

100 M 8 PBS(-)

wash RNA RT cDNA real-time PCR

5 nM U0126 5 M SB202190 10 M

1  

 

2 VEGF  

0.5×105 cells/mL SH-SY5Y 3

2.0%(v/v) 12 Human VEGF-A Platinum ELISA

ELISA VEGF 2

Sample Diluent 50 L 50 L 2

wash buffer 6 Biotin-Conjugate 100 L 1

Wash buffer 6 Streptavidin-HRP 100 L

1 Wash buffer 6 TMB Substrate Solution 100 L

30 Stop Solution 100 L 450 nm
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3 HIF-1  

0.5×105 cells/mL SH-SY5Y 3

2.0%(v/v) 2.0%(v/v) 100 M

2.0%(v/v) 2.0%(v/v) Sep 

Pak C18 2.0%(v/v) 50 M DFX 100 

M 4 150 L Lysis Buffer

0 180 PBS(-) 400 L

A buffer 10 mM HEPES-KOH(pH 7.8), 10 mM KCl, 0.1 mM EDTA(pH 8.0), 0.1% NP-

40, phosphatase inhibitor cocktail, protease inhibitor cocktail

5,000 r.p.m. 2 150 L Lysis Buffer

°C 15,000 r.p.m. 5

bradford 10 g

Immunoblot

1%BSA/T-TBS U0126 5 M SB202190 10 M

SP200125 10 M wortmannin 10 nM LY294002 10 M DHMEQ 10 g/mL

1  

 

4 HIF-1  

0.5×105 cells/mL SH-SY5Y 3 MG132 10 M

1 0 2.0%(v/v) PG 50 M CTC 10 M

HHQ 25 M 4 150 L Lysis Buffer

bradford 10 g Immunoblot
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5 PHD  

PHD [5-14C]- - [1-14C]

[5-14C]- -

SH-SY5Y Lysis Buffer bradford

4 g 0.5 mM DTT 50 M ( ) 1 

mM 2 mg/mL BSA 0.4 mg/mL 0.3 mM [5-14C]- -

(1700 Bq) 40 mM Tris-HCl(pH 7.5) 50 M (Pro-Pro-Gly)10×9H2O peptide

25 L 37°C 10 20 mM -

-20 mM 25 L 0.16 M 2,4- 30% HClO4

25 L 30 1 M - 50 L

30 3,000 g 5 100 L

[46,47]  

 

10  

Student’s t p<0.05  
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4

1

IMR-32 SH-SY5Y NB-1 BDNF TrkB A2AR SOD1

TDP43 FUS IMR-32 TDP43 NB-1

TrkB Fig.4 SH-SY5Y  

 

2

IMR-32 SH-SY5Y NB-1

24

WST assay IMR-32

1.25%(v/v) SH-SY5Y 5%(v/v) NB-1 2.5%(v/v)

Fig.5A, C, E

100 M Fig.5B, D, F  

 

3 SOD1G93A SH-SY5Y  

ALS SOD1 G93A [48]

SOD1G93A ALS

BDNF TrkB A2AR Fig.4 ALS

FUS [49]SH-SY5Y

tag SOD1WT SOD1G93A N Flag tag

SOD1WT-N-Flag SOD1G93A-N-Flag C Flag tag SOD1WT-

C-Flag SOD1G93A-C-Flag 7 7

C-Flag 2 N-Flag 2

Fig.6B SOD1G93A SOD

[50] SOD1
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Fig.6C

tag SOD1

[51]

Fig.6D

HSP70 SOD1G93A SOD1WT

Fig.6E HSP70

SOD1G93A Fig.6F  

 

4 HSP70  

SH-SY5Y HSP70

HSP70

(2.0%(v/v)) 6-9

15 Fig.7A HSP70

8

Fig.7B

Fig.7C

100 
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M 2.0%(v/v)

Fig.7D HSP70

HSP70

Fig.7E PG CTC

HHQ

[52] HHQ

Fig.7F HSP70

HHQ  

 

5 BDNF  

1 ATRA SH-SY5Y  

BDNF

SH-SY5Y BDNF TrkB

ATRA TrkB [53] ATRA

TrkB

Fig.8A, B Fig.8C  

 

2 BDNF TrkB  

BDNF TrkB

BDNF BDNF TrkB

BDNF 20ng/mL 15

TrkB Fig.8D 20 ng/mL BDNF15

TrkB
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516 Y516 816 Y816

Fig.9A BDNF Akt TrkB ERK1/2

Fig.9A

TrkB Akt

ERK1/2 Fig.9B

Fig.9C

BDNF TrkB

Fig.9E  

BDNF/TrkB BDNF

[54] BDNF

BDNF BDNF 4

Fig.10A BDNF BDNF

Fig.10B

Fig.10C Fig.10D

TrkB

Fig.10E BDNF ERK1/2/CREB Akt

[8] BDNF/TrkB

CREB

Fig.9D PI3K/Akt LY294002

BDNF Fig.10F  

BDNF/TrkB

TrkB TrkB
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Fig.11

BDNF TrkB BDNF-TrkB

Fig.12A, B  

SH-SY5Y BDNF [8]

Fig.13  

 

6 VEGF  

1 VEGF  

VEGF

VEGF

6-9 VEGF 24

Fig.14A VEGF 8

Fig.14B VEGF

Fig.14C  

VEGF VEGF

HIF-1

60 HIF-1 3 Fig.15A, B HIF-

1

Fig.15C HIF-1

[36] HIF-1

30

Fig.15D HIF-1
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HIF-1 Fig.15E HIF-

1 DNA

VEGF HIF-1 Fig.15F HIF-

1 HIF-1 Glucose 

transporter 1 GLUT1 Hexokinase 2 HK2

VEGF 6 Fig.16A, B

Fig.16C, D  

 

2 HIF-1 /VEGF  

HIF-1

Fig.17A, B

Fig.17A, B
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