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F1E F

FRIRZEMEIR B &1, & D FrE DRI EE MR 2 ICEFE 2 XTI BIE L TLE SRR TH

3

%o T nA ~—35 (Alzheimer’s disease; AD) %°/3— > Y 1§ (Parkinson’s disease;
PD). #hZEfEtEMIZEM biE (Amyotrophic Lateral Sclerosis; ALS) 72 E3MRER A 72 0P HR 24
PR L L TR BTV D, 2 < OMRRZEMER BITITF N (Familial) & 5 (Sporadic)
RO NTIGRE X T OBRPIHER SN TS S OO, B FERIEE 52Nz
TELT, ELBRIEBHEL STV,

—J, a—e—FHRPTER SN TV DIHEO—DTHDH, a—b—iFa—t—Gx
200~220°C T 15~20 73 F5RI L W 7ok R & fifiH L 72 foBk oD 2 & T Z O RS RO T,
a— b — TR ORG BINK IR % G DTk 2 AL FBORC K . Z DO ENENT D Z
ERMEIN TS (Fig) (1], 2o oREMZRLO L LT, HESCIEE,. 73 /B,
BUNRTEOMIZT A A RO—D2L LTHONDZ I 7= 0N IR KU 7
= /)= ThdrsunF Uk saaF VBBIKSRINTAERISNS, a—t—D80n

DIETHDHNT =, VTNXTHHII—T 2F—NHh T 2 A =N EENTND,
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T — b — T ERR 2 AR R BRI KT L T PRI R A R0 2 L NEFMIE R E B
ENERoTNA[26], 1 H3~5MDa—b—DERNAD DU A7 % 66% K FXHE5 2
&l4l. 1 A 800mL »=—t —fEI PD DY A2 % 80%IL F S5 Z &[5l ALS o
PEEF NN Ta—e — 2 ERT 22 nPanZ L], 2lnfiEsnTnd, Ln
L. I— b —DOREREZ RO F A I = X NTH LN/ > TR,

Brain derived neurotrophic factor (BDNF) <> nerve growth factor (NGF). glial cell-
line derived neurotrophic factor (GDNF) 72 & OSR]I 34K & 7t 28 PRI FBA Tkt
L CTRBOFIEDIMHIRCUEM ICHIR N B D Z & B E SN T 5[2,3,7], K72 NGF 13K
THEBIZ, GDNF (322 U ST 2 b a o MIFITRF L7238 2 LT 5 DIk
L. BDNF (3, KIMEE CTEWEELZ R TIE0, AN TR B L TRV (8], 2@
TIREREERFOP THRHICEE R LD L > T 5, BDNF 13O E# oz 4K
T 5 tropomyosin-related kinase type B (TrkB) (ZfE& L. TrkB % U U g{bd 5 2 &
THRENRAE RIS 28], TrkB (347 800 HDT I /WM 5725 145 kDa D53+ T. XK
FRFay X F—EThHY, MlNICTFrY o FF—E NS U E2FO(8]l, Z&IEKDY
Wy RB#EET 22 TTkB S “ERME L MIEN AL OF r o VERENECY VR
b4 % 2 & THlaNIC > 7 v iMaiEd %5 (Fig.2) (8], TrkB 23 U b &4, AfEAIC Y
7 F v N s 3 5 & . Mitogen-activated Protein Kinase ( MAPK ) #% I <
Phosphatidylinositol-3 kinase (PISK) /Protein kinase B (Akt) #%&72 & ORI ATEMAL
&, BB K+ cAMP response element binding protein (CREB) 2 iz 5 iE A9~ 5 (Fig.2)
[8l, 2 bDv 7 FARNEHESID Z 12KV, BDNF B ORISR FRENFHE I,
F oW (Long-term potentiation) <CHRZLE DHE R EFHE I 58],

BDNF & i ZEPERBOBIHIZ O TIE, fR2 W EN RSN TV D, TAYNA < —IF
ET N~ T AZEBWT, TrkB 7 F L ORFEIC L0 2R 9% — 5T, TrkB %
BB EE D LM AIREE T2 2 L[9], £727 I v A RBOER, TR LTS

O RGE, Il 5 2 L VI STV 5 [10], £72, BDNF 2ABE D R8I EE M



PREDAEFZMERFT 5 2 L 0[11,12] 6-8 Fu ks RN T K oMlasEn HIRiET 5 2
L8], N—% Y UG TEE® BDNF mRNA /% 237 #BBMETF LTS 2 &
[14,15], 72 EBH LN L 2> TS, ALS T LVEIMICEH N TIL, BDNF Z#NE¥5 =
EX0[16], TrkB OERKOREB AR T EE 2 Z L1k 0 [17], ALS OFIERBILET 5 Z &
MHESNTVWD, ZD X512, BDNF EHRRRZEMREIZITROED Y 2365 Z LA

MEIRo TS,

Plasticity

transcription

¥

Long-term potentiation . Cell survival
& BClI=Z Yy BONE

~—__— =~ 4
—

Fig.2 TrkB signaling pathway

—J7. Vascular endothelial growth factor (VEGF) (L1l /& PN EIEFER 7-& L CTHIBT
BV, MAEF ARG S 7T N$ 52030 Th Y | T, MR #ERELHE TS Z
L3 S 7-[18-20], VEGF 13 VEGF receptor (VEGFR) 125845 2 & Ty o) u
#inET 5[21], VEGFR & VEGF 26T 2 & ¥ A =B S v, M KA A o

FovUoERENEC Y VT A Z & THIIRNIC Y A MeET 5 [21-23], HlANIZ Y



T FNPMeET D & MAPK #£#8<° PISK/Akt #REE 2 TEML S 41, Ml D A(F° DNA A ik
DMIEHE S D [24],

VEGF O BTG K 1 Ch 2 KM FILZEIK 7 (hypoxia inducible factor; HIF) (2% ¥
HlE < Cun 525,261, HIF 12 HIF-1ak HIF-1pE W5 —o0H 7=y Mk S
TH Y, HIF-1aDZ Bl reactive oxygen species (ROS) CHLERLAI D &I L v HilfH S i
TW3[27, HIF-1aldilis, 2 X F - 7077 VY —LRE2 N L THMRENDZ L2k,
FELEPIIH SN TV 5H[27,28], 7726, HIF- 1% 402 FH & 564 HEHEO T 1Y) Uik

R ¥tk &5 2 & T von Hippel-Lindau protein (pVHL) %%&de E3 =% F >
H—=BIZL W2 xT o fbxzit, 7a7 7 Y —MEFNIZoR I s (Fig.s) [29-32],

Fu Ut RaFx o bidmEas MR+ LTERT S prolyl hydroxylase domain
protein 2 (PHD2) (X V1T 5(33,34], LivL. KEFIRAEBIZ/Z2 5 & 20 PHD2 OIE
PEAME TR L, HIF-la® 712 Y v b Ra X b3 S 5[27,35], 72U b Re¥ks
L% Z T 725 7= HIF-1odd3MNICBA T L, HIF-18E ~7 v & A ~—% Bk, DNA Eo
Hypoxia Responsive Element (HRE) (Zf&9 5 Z & T¥—5 v MEE T ORE 215

% (Fig.3) [36],

Normal condition
(——————1

OH OH OH OH
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0, PVHL-E3  (un)—(ub)
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pVHL : von Hippel-Lindau protein Jarget gene

PHD2 : prolyl hydroxylase domain protein 2
HRE : Hypoxia Responsive Element

Fig.3 HIF-la®D D R/EEEEME D AH =X L



VEGF & M#RRAMREOBEIZOWNWTS, Fkx RiltE A RshTnd, VEGF R~
AH ALS IZESL L2 iB) = = —m UREE A 5| S 29 2 £ X°[37,38]. VEGF % ALS €7
Ty N OREICEER 535 2 & T ALS BIEMHECAFOIERITEH < Z & s ST
W5[39-41], ¥£7-, VEGF BHUCEH 5T 285 FOE RN ALS HIEY 27 LR BEL
TW5Z Epmahiz37,42], £7- VEGF IZEIC R/ AEEBMPEIRICIRED R H Y |
6-hydroxydopamine (6-OHDA) #F&E MO MIaIEZ #1632 = & <°[43]. VEGF 454
Haz BT 5 2 & T ATER, RO M T/ 8—F 2 Y UIHOTFRLICE 2 L 3 i S h
T2 [44,45],

AMFFETIE, 2= I K DHRIREN R D A T = X LD Z AR L. & MR

il SH-SY5Y # W T3 21T -7,
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1) fnpass

Dulbecco’s Modified Eagle’s Medium (DMEM) T T AT A7 KRS
Ham’s F12 Medium T AT AT R
Minimum Essential Medium (MEM) T T AT AT A&
Minimum Essential Medium Alpha (MEMa) T T AT A7 KRS
Fetal Bovine Serum (FBS) GIBCO
Non-essential amino acid (NEAA) GIBCO
Penicillin-streptomycin liquid T T AT A7 RS
0.25% trypsin-1 mM EDTA solution T T AT A7 KRS
Blasticidin INVIVOGEN
Puromycin INVIVOGEN
Trypan blue stain 0.4% GIBCO
All-trans retinoic acid e idE TR S
Fugene 6 PROMEGA
Polybrene SIGMA-ALDRICH

2) BEH B

a—b—(U\TZAT LK) AR — Ny Aa—t — p s
THT xa—k— FAL Yy Ry
=45 72 I INEE G
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 WR bk LKA S
Baicalein SIGMA-ALDRICH
Paraquat SIGMA-ALDRICH
Brain derived neurotrophic factor (BDNF) PEPROTECH
Deferoxamine mesylate salt SIGMA-ALDRICH



Echinomycin
U0126
SP600125
1.Y294002
SB202190
Wortmannin

Dehydroxymethylepoxyquinomicin (DHMEQ)

Enzo Life Science

Tt Al Tk att
Tt Al Tk a
Cayman Chemical
SIGMA-ALDRICH
FHTAT AT Rt

BEESR PR T E R — R L 0 %

MG132

Cycloheximide (CHX)
1-methyl-4-phenylpyridinium (MPP+)
Dimethyl sulfoxide

3) & N i
2-amino-2-hydroxynethl-1,3-popanediol 999 (Tris)
EDTA

Sodium Chloride (NaCl)

Nonited P-40

Protease inhibitor

Phosphatase inhibitor
6xSDS buffer

4) By ER
Bradford

Albumin standard

5) Immunoblotting

Acrylamide

N,N-methylene bis

Hydrochloric acid

Sodium dodecylsulfate (SDS)
N,N,N’,N’,-tetramethyl-ethylenediamine (TEMED)
Ammonium persulfate (APS)
Glycine

Precision Plus Protein Dual Color
Methanol

AFxLINY

Enzo Life Science

T T AT A7 KRSt
SIGMA-ALDRICH
FoEHigE Tk a

FDEAISE T bk 2 4
FIDEAISE T bk 2 4
Fh T AT A RS

SIGMA-ALDRICH
Fh T AT A PR
FhTA T A PR
FhT AT A PR

BIO-RAD

Thermo

T 74T AT RSt
Fot Al T3k st
FTHTAT A RS
oGl Tk At
Tt pli e T3k s+t
BIO-RAD

T 74T AT Rt
BIO-RAD

B AL AR A= £
EBEIA T IV



Bovine serum albumin
Tween20
ECL

6) Hiik

Anti TrkB antibody

Anti p-TrkB (Y516) antibody
Anti p-TrkB (Y816) antibody
Anti Akt antibody

Anti pAkt (S473) antibody
Anti p44/42 MAPK antibody

Anti p-p44/42 MAPK (T202/Y204) antibody

Anti CREB antibody

Anti p-CREB (S133) antibody

Anti p38 MAPK antibody

Anti p-p38 MAPK (T180/Y182) antibody
Anti SAPK/JNK antibody

Anti p-SAPK/JNK (T183/Y185) antibody
Anti NF-xB antibody

Anti p-NF-«B (S536) antibody

Anti Nrf2 antibody

Anti HIF-1a antibody

Anti hydroxy-HIF-1a (P564) antibody
Anti PHD2 antibody

Anti HSP70 antibody

Anti Cu/Zn SOD antibody

Anti BACE1 antibody

Anti Flag antibody

Anti B-actin antibody

Anti Lamin B antibody

Anti rabbit IgG HRP linked antibody
Anti mouse IgG HRP linked antibody
Anti goat IgG HRP linked antibody

7) RNA Hhit]
ISOGEN

Chloroform

SIGMA-ALDRICH
B # b ek s 4t
GE Healthcare

Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Santa Cruz Biotechnology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Capital Biosciences

Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
Santa Cruz Biotechnology
Cell Signaling Technology
Cell Signaling Technology
Cell Signaling Technology
R&D Systems

StressMarq Biosciences Inc.

abcam
SIGMA-ALDRICH

Santa Cruz Biotechnology
Santa Cruz Biotechnology
GE Healthcare

GE Healthcare
Dako-Japan

FrOE i TR U
B R AL R A= A



Isopropyl alcohol
Ethanol
ETEWN

8) WA T i

ReverTra Ace (100 U/uM)
Random Primer (25 pmol/uM)
dNTP mixture

RNase inhibitor

5XRT buffer

9) real-time PCR
FastStart Universal SYBR Green Master mix

SsoFast Evagreen Supermix

10) SOD & MEIE
SOD Assay Kit

11) Flow cytometry

Anti-Human TrkB/NTRK2 Antibody (PE)

Mouse IgG1, kappa monoclonal (PE/Cy5®)-Isotype Control
Human BDNF-Biotin

FITC-Streptavidin

12) ELISA
Human VEGF-A Platinum ELISA Kit

13) PHD &M1&
[5-14C]-a-ketoglutaric acid
dithiothreitol (DTT)
ammonium ferrous sulfate
ascorbic acid

catalase

(Pro-Pro-Gly)10 X 9 HzO peptide
a-ketoglutaric acid

Succinate

2,4-dinitrophenylhydrazine

10

ES Rl o S ey i
ES Rl o S Ve i
T T AT A7 RS

TOYOBO
TOYOBO
TOYOBO
TOYOBO
TOYOBO

Roche
BIO-RAD

A= AL bk JE P

Sino Biological Inc.
abcam
alomone labs

Invitrogen

eBioscience

Moravek Biochemicals
SIGMA-ALDRICH
SIGMA-ALDRICH
FotAfisE Tk att
T T AT A7 RSt
A W
SIGMA-ALDRICH
FTHTAT A7 HEASH

R bRk T3St



HClO4

5520 IR

1) medium

B AL R A= A

- DMEM : Ham’s F-12( 1:1 )5 oosH 8 GiEH)

DMEM (high glucose)
Ham’s F-12

FBS

NEAA

Penicillin-Streptomycin liquid

300 mL

300 mL

100 mL (15%)

7 mL

7 mL (100 units/mL)

- DMEM : Ham’s F-12( 1: D&% (4316H)

DMEM (high glucose)

Ham’s F-12

NEAA
Penicillin-Streptomycin liquid

All-trans retinoic acid

- DMEM #5 #h o i
DMEM (high glucose)
FBS

Penicillin-Streptomycin liquid

« MEM £z D7
MEM
FBS
NEAA

Penicillin-Streptomycin liquid

* MEMout #t oo 7
MEMao
FBS

Penicillin-Streptomycin liquid

500 mL

500 mL

10 mL

10 mL (100 units/mL)
100 uL (10 uM)

500 mL
50 mL (10%)
5 mL (100 units/mL)

500 mL

50 mL (10%)

10 mLL

5 mL (100 units/mL)

500 mL
50 mL (10%)
5 mL (100 units/mL)

11



2) PBS(-)

NaCl 8g

KClI 02g
NayHPO4 1.15¢
KH,PO4 02¢g

FEELK up to 1000 mL

3) Tris-EDTA buffer

Tris-HCI (pH 8.0) 10 mM
EDTA 1 mM
4) 1XTAE

Tris 48¢g
Acetic acid 1.14 mL
EDTA - 3Na - H20 041 g

KK

up to 1000 mL

6) RUTZUNLTIRFL

CRAES Y (=50 2 8097)

1 M Tris-HCI pH 6.8 1.25 mL

30% Acrylamide 0.84 mL

LK 2.8 mLL

10% SDS 50 pL

10% APS 50 pL

TEMED 10 uL

- BET Y (=00 2 8057)

7.5% 10%

1 M Tris-HCI pH 8.7 4.84 mL 4.84 mL
30% Acrylamide 2.5 mL 3.3 mL
Rk 2.5 mL 1.7 mL
10% SDS 100 uL 100 uL
10% APS 50 pL 50 pL
TEMED 10 pL 10 pL

12

12%
4.84 mL
4 mL

1 mL
100 puL
50 uLL
10 pL

15%
4.84 mL
5 mL

0 mL
100 uL
50 uLL
10 uL



7 R T 7 VAT I R VESKIKENKE) buffer

Tris 1.52¢g
Glycine 72¢g

SDS 0.5g

FEELK up to 500 mL
8) transfer buffer

Glycine 721¢g

Tris 151¢g
Methanol 100 mLL
FEELK up to 500 mL
9) T-TBS

Tris 6.1¢g

NaCl 8.1lg

Tween 20 250 pulL
LN up to 500 mL

3 HT KRR

1) COz A v FaX—Hx—

BHA-11

2) i

Optima TM TLX Ultracentrifuge

MX-300
CPW-80X

3) B E AT
VP-050

4) W E
Biospec Nano
Infinite M200 pro

13

ESPEC

BECKMAN
TOMY
HITACHI

TAITEC

SHIMAZU
TECAN



5) Thermal cycler
PTC-100 Programmable Thermal Controller MJ RESEARCH, INC
TaKaRa PCR Thermal Cycler Dice® Gradient TaKaRa

6) 7V Hse s
Omega Lum G aplegen

Alpha Imager® Mini Alpha Innotech

7) real-time PCR
CFX96 Real-Time System BIO-RAD

8) aA—LH—H T H—
Beckman Coulter Vi-CELL Beckman coulter

9) Flow cytometer
BD LSR II HARRZ VY oTFyxr ot

10) Immunoblotting

Mini-PROTEIN Tetra system BIO-RAD
- JKEN B

/\T—,3 7 T™ Basic BIO-RAD

IR —%vw 7 ™ HC BIO-RAD
- BEh LG

KODAK X-O mat 1000 Processor KODAK

11) (AR ZERANEE
ECLIPSE Ti-U Nikon

12) GRS
HS A —/L A > U s Yk es KEYENCE

13) R v FL—ar A —

LSC-3500 ALOKA
LSC-6101 ALOKA

14



FAE MR

SH-SY5Y DS Pharma Biomedical Co. Ltd
IMR-32 BV TR
NB-1 BT IEAT
HEK293T BT IEAT

15



HIE EKBRFIE

ik

=6

1 i

i

SH-SY5Y fifidix 15% FBS, 100 units/mL Penicillin-100 pg/mL Streptomycin, 1%
NEAA % &t DMEM/Ham’s F-12 £5H1 (1:1)T 37°C, CO» Af > F 2 X—X —TH#E LT,
F 72 SH-SY5Y #ifidix, 10 uM @ All-trans retinoic acid (ATRAFIKIZ LV 3{b L7z,
HEK293T #fifid, NB-1 ffifid, IMR-32 #ilaiXZ41Z41 10% FBS, 100 units/mL Penicillin-
100 pg/mL Streptomycin %A DMEM, MEMoa, MEM T2 L 7=, MifEix 1.0x105 {#/mL
THEME L., £1£1 10 cm dish /£ 10 mL, 6 cm dish /3 4 mL, 3.5 cm dish I%£ 1.5 mL, 6
well plate (£ 2 mL, 12 well plate iZ 1 mL, 24 well plate I 500 ul., 96 well plate (% 100

uLi @ medium TH:F& L7,

F28 a—b— iR OFR
a—b—f (o ETRE, 7T EH)S g & 95°C DRERIK 140 mL 2k RVU v 7
THIH L7271, 022 um O 7 4 VX — % W CIEEEEZ1T->7-, 2% 100%(viv)E LT

7=,

% 3 i RT-PCRIEIZ K DSBS T DI BT
5 1TH  MBuA 5O RNA Hhit

3 HEs#E L-ffin % PBS ()T wash L., ISOGEN 1 mL %/l 2 CHifu % %%, 1.5 mL
tube (2% L7=., ¥ > 7L 1 mL 2% L T chloroform 200 uL % )l 2. vortex %, =i T 2 %
FE L, 12,000 g, 4°C T 15 4pizadr L7z, Eif 500 ul 250 1.5 mL tube (2B L, £ 2
(2 500 pLL @ isopropanol # /1 2. vortex &, =R T 10 Z3#fE L. 12,000 g, 4°C T 15 4z
DLz, XLy hEELTEREZHE T, 1 mL @ 70% Ethanol Iz x4, 12,000
g 4°C ThHhAym L Lz, EEZ#T, &51212,000 8 4°C T34@mEMLL, XL v h&iL

STtk BREEOK 30 pL (2 SE IR S, -80°C THRAF L7z, il L7z RNA2 uL z i

16



T 260 nm TOWSEEZHIE L, RNA &4 K7,

% 2T  total RNA 205 cDNA O &% (Reverse Transcription)

3, F3HI. 1 HEICK Y L7z RNA1 ug ¥ &% Random primer 1 pL, 5XRT
buffer 4 uL., 40 units/uLL RNase inhibitor 0.2 uL., 10 mM dNTP mixture 2 ul., ReverTra
Ace 1 uL (2% 20 uL)# AT, 30°C T 10 43, 42°C T 60 47, 90°C T5 /s SH, i

BSOS AT 2 12,

% 33 PCRIEIC K 8B FHBLOM

H3E, FHIH., FH2HILVFM L2 cDNAHKRZ 1uL 77 L— K& L., GoTaq
Green Master mix 10 pL, 50 pM primer (Forward) 0.1 uL., 50 uM primer (Reverse) 0.1
uL (225 20 ul) % AW T PCR #17->72, PCR X 95°C 24y (1 cycle), 95°C 1%y, 58°C 1
47, 72°C 14y (35cycle). 72°C 545 (1 cycle) D&M TITo 7=, U&7, PCR FEW %
1% 7 e —A7 VT 100V, 30 737k#E), 10 ng/mL etidium bromide TYfat%, 481
THER LT,
F BT OEEIEITIZLL T O primer & VN2,

Table. 1 Primer Ed%!] (F: forward R: reverse 5 to 3°)

Target mRNA 5'to 3'

18s rRNA F | TGGTTGCAAAGCTGAAACTTAAAG

(90 bp) R | AGTCAAATTAAGCCGCAGGC

BDNF F | GAAGGCTGCAGGGGCATAGAC

(135 bp) R | TACACAAGAAGTGTCTATCCTTAT

TrkB F | ACGATGGTGCAAACCCAAAT

(127 bp) R | CCGGTTTTATCAGTGACGTCTGT

17



A2aR

GAATCCCTTCATCTACGCCTACC

(136 bp) GCCATGAGCTGCCAAGACC
SOD1 CTCTCAGGAGACCATTGCATCAT
(134 bp) CCAATTACACCACAAGCCAAACG
DNMT3A GCCACCTCTTCGCTCCGCTG
(239 bp) GATGATGTCCAACCCTTTTCGCAA
VEGF AGGCCAGCACATAGGAGAGA
(133 bp) TTTCTTGCGCTTTCGTTTTT
HSP70 AACACCGTGTTTGACGCGAA
(183 bp) GGTCAGCACCATGGACGAGA
ARC CCTCCCAGGGGAGAGTAGAA
(237 bp) TTTGTGGGAACCTTGAGACC
c-Fos ATGATGTTCTCGGGCTTCAA
(188 bp) GTGGGAATGAAGTTGGCACT
EGR1 AGCTGGAGGAGATGATGCTG
(246 bp) GCACCTTCTCGTTGTTCAGA
HIF-1o CATCAGCTATTTGCGTGTGAGGA
(83 bp) AGCAATTCATCTGTGCTTTCATGTC
APP TGCTTAGTTGGTGAGTTTGTAAGTGAT
(110 bp) ACGGTGTGCCAGTGAAGATG
BACE1 CACCACCAACCTTCGTTTGC
(173 bp) TTAGGTAGAGTGAGATGACTGGGAAA
BACE2 CAGAAGCTACAGATTCTCGTTGACA

(121 bp)

AGCCCTTGGAGCGGTATGT

18




IDE GTCCTGTTGTTGGAGAGTTCCCATGTCA
(173 bp) GGGGAATCTTCAGAGTTTTGCAGCCAT
PHD2 CGACCTGATACGCCACTGTA
(182 bp) CCTTGGCATCCCAGTCTTTA
VEGFR1 AAGCAAACCACACTGGCTTC
(172 bp) ACGAGCTCCCTTCCTTCAGT
VEGFR2 CCTCTGTGGGTTTGCCTAGT
(160 bp) CTTTGCTCACTGCCACTCTG
VEGFR3 GAGAGCACCGAGGTCATTGT
(165 bp) CAGTGCCTTTCCATCCTTGT
HK2 ATCCCTGAGGACATCATGCGA
(81 bp) CTTATCCATGAAGTTAGCCAGGCA
GLUT1 GGGCAAGTCCTTTGAGATGC
(111 bp) AGGGCTGTGGGTGACACTTCA
GDNF GCTGAGCAGTGACTCAAATATG
(120 bp) AGCACTGCCATTTGTTTATCTG
NGF ATGGCATGCTGGACCCAAGCTC
(159 bp) GGTTCCGCCTGTATGCCGATCA

% 48 WST assay |2 & 2 MHLEIEO B

3 HRE:ZE LMo a—e — 5 iR A2 221 10%6/V)ETORET, £/-a—t
—DERDTHLIN T2, W7, 7ruZ Ui, M) Ix) 2 ZFRZE 100 uM
FCOEETEHRML, 24 FE#% . PBS(-)T wash, 10%WST-8 A medium ZIx 7~

37°C. 5% CO2A > F 2 _X—X —T 1.5 Bfliji%#E L. 450 nm OWSEE 2T L=,
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% 581 quantitative RT-PCR 15IZ L 2 K HEE{n 1 DR B E) O fRpT
B 1E fiEs 5o RNA #iH

3 HIFRGE Lol 2 — e — Ol 2RI L. 24 il & CTOEE ORF#EIZ PBS()
T wash, 1mL ® ISOGEN THifaZ[EI L7-, LLTFE 3 &, 5 3 &L [FkD 15T RNA

i, RT ICX Y ¢cDNA #2457,

% 214 real-time PCR |2 X 53 BLAEB OGS

W3, WL, H1EOMWY IR Lz cDNARKAE 10 22 R Lz, 2 uL 27 >~
7'L— k& L. SYBR Green master mix 5 uL., 50 uM primer (Forward) 0.025 uL, 50 uM
primer (Reverse) 0.025 pL (42# 10 ul)& M\ T PCR #17->7-, PCR % 95°C 10 43 (1
cycle), 95°C 15 ¥, 60°C 147 (40 cycle) D5AMTITo 72, FHiBfn 1 OHEIEIZIX Table 1 O

primer & 7z, FBEFRBEBEOMIEIX 18s rRNA TiT o7z,

%6 H1 G93ASOD1 28 HL{AFE HLAmm o> 1R

1 77 %23 FofEfl

i

L by A L AFEHL~R 7 2 —MSCV-Puro & 8 MSCV-Puro-N-Flag # f\ /=, SOD1 7
7 — 2 cDNA [FELARFZERT L D BEA L7z, £ 3010, HIBREEREGR YA b 2/ AL
72O, UTFDOA) X7 vAF RE7 T A ~—& LTHWTPCR 217\, TAcloning % #%
T, KIGHEICIEEEA LT,

FEcoRI-SOD1-A
5-CCCGAATTCATGGCGACGAAGGCCGTGTG-3’
Xhol-SOD1-B
5-CCCCTCGAGTTATTGGGCGATCCCAATTAC-3
Xhol-C-Flag-SOD1-B

5-CCCCTCGAGTCACTTGTCATCGTCGTCCTTGTAGTCTTGGGCGATCCCAATTAC-3
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"o T T A RO A HIREEFELEE, Sequence EHTIZ LV g%, D77
A R&7 7 L— |k & LT Site-Directed Mutagenesis Kit % H\» T mutagenesis PCR
(28 Y SOD1G93A ZBRIKZAER LT, LNITRLIEA ) AX T VAF R 7 T4 ~v—L L
THW,

5 GACTGCTGACAAAGATGCTGTGGCCGATGTGTC-3’ (sense)

5~ GACACATCGGCCACAGCATCTTTGTCAGCAGTC-3’ (antisense)

2 L hrUALAOTHHE
HEK293T iz (0.3x105 cells/mL) % 10 cm dish (285 L, 2 FEFEDO~ L/ 8—R 7 & —
(pE-Eco helper, pGP helper) %4 1.3 ng, L FE U A LARBART X —% 1.4 pg DFF
4.0 pg % 12 pL @ Fugene 6 Z VT 7 v A7 =7 b LT-, 16 B8 %, B2 R,
BLWEEHZ 4 mL Nz 7z, 6 RefiRIC L br A VA2 Gkt BIEA BRI L, BITH L
WERREE AN Z 7o, ZOEEAEIC 2 BHRE#RVIRL, FIRLZV hr oA L AEGHEE

Biia 0.45 um O 7 4 VX — Tl L, -80°C THRAF L7z,

FBHE L hurA L ARG

F3EEOH. F2HTEIN LY br VA NV AEHEEEREEHICARY 7 L % 10 pg/mL
2705 K OIZiEf L, SH-SY5Y i (0.8x105 cells/mL) 1Zh1Z 7, 3 HH LWEGEE H
\ZAZHA L, HIZ 2 HREEE %, BV 2 v a v %&1T- 72, Ecotropic receptor %&Eillin o 1EHY
(\Z1% 5 ug/mL @ Blasticidin & VY, SOD1G93A R ELHIE O /ERIZ X 2 pg/mL @ Puromycin

T,
% 4T  immunoblot {EIC X 5 R HL kR

#ii % PBS(-) T wash #. Lysis buffer (50 mM Tris-HCI (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) Z A Tl 2 i U 7z, MRk 2 4°C, 15,000 r.p.m. T 5 43l Dot L .

FIGEZEZHWT Bradford VEIC L0 Z R T EEEAToTc, X o37 EE—EILZEA X, SDS
B 7L buffer Z Mz, 100°C T 10 SN L 72, £ EindD X /37 10ug ARV 77
UNT 2 RZVEKKE THBE%. 500 mA OEEN T 90 43fHiEE L, PVDF BEICHEE L
7z, #55 L7= PVDF % 5% % 2 2 L7 /T-TBS (0.05% Tween 2 &4 TBS) # /AT 1
WEf 7 1w % v F & 4T o702, BUiA (1:1000) %A 72 5% AF & 2 L7 [T-TBS (2 PVDF %
 AFL, 4°C T—MeEhiE L7-, WRIZ PVDF 4 T-TBS T 10 /e L. Zivg 3 [
WU, 2 WHLE (1:3000) #MMZ 72 5%AF L2027 /T-TBS (& PVDF 4R L, =IET
1 BRI #E L 7=, Z D% PVDF 4 T-TBS T 5 e L, Zhz 5E#kv ik L7-, ECL

BOSHE 2 AT RO # 237 Z b LTz,

5 b Y SUT—IT XD RO R
Ml % 0.25x105 cells/mL THERE L, 24, 48, 72, 96 F§[#%|Z PBS(-) THil % wash,
200 ML @ 0.25% f‘ U 70“/\/ ° EDTA T%mﬂ@%iﬂﬁ) Lf:o %{E"C 5 ﬁj\jj&% L\ i.%%)zﬁ ® medium

Z 350 uL Nz, R U7 —Yeth |z X0 A a sz JIE LT,

% 6T  SODI iHMEDHIE

fifa% PBS()T 2 El wash L, /A2 L—sS—THHM L TEULLT=, 1,000 g T 5 4yin
DU, BEEZEY RO, AT VA I X 0 IR A A L7, #7212 PBS() % 300
ul Nz CHIAE 2 %% L. 4°C. 10,000 g T 15 izl Riav o7 s LTHWE,
SOD1 OiEMRIEIL SOD1 Assay Kit Z WV TiTo72, £ i AT 5 (0K ARS
EUERIL, o7k Lz, 2ot 70 20 ul (2% L C WST working solution
200 uL, Enzyme working solution 20 puL # /1 x, 37°C T 20 /3 S, 450 nm OW
HEEAPE Lz, £/ bradford EIZ LD # X7 RBEZFEH L & 37 &47- 0 © SOD1

TEMEICHHIE L7z,
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BT N7 3= MIEDBALA N U AT 5 M O RS
iz 0.56x105 cells/mL CTHEFE L, 3 H /Y7 22— b % 50, 75, 100, 150, 200 uM THIN L
T2 T2 W #2IC PBS() T wash, LATH 3 %, 45 6 i, 25 5 IH & Ak 7 TP

[ZOWTHIE L7,

%5 781 HSP70 B{5 R ELO M
0.5%105 cells/mL. T#5fE L 7= SH-SY5Y #Mifiiz 3 HREEHEE L, = — b — &K
(2.0%(v/v) . £72137T 0 7 = a—e —GHHE (2.0%W/v) ., 2—t—Fk5 (100 uM) |
RERUE DRI D a— e — G (2.0%W/V) ., 77 =2 — V8 (~50 uM) ZiRINL 7z, 8 I
[#%12 PBS(-)T wash #%. RNA #iiil, RT {2 X ¥ ¢cDNA 245 L. real-time PCRIZ XY

BHEW A Lz,

% 8 i BDNF OB 1259 % = — b — itk o 2%
% 1 BDNFIZL % TrkB @ U b

6 Hf/{b=7- SH-SY5Y Ml BDNF % 5, 10, 20 ng/mL TiINL., 5, 10, 15 %
12 150 pL @ Lysis Buffer (50 mM Tris-HC1 (pH 8.0), 120 mM NaCl, 1 mM EDTA (pH
8.0), 0.5% Nonidet P-40, phosphatase inhibitor cocktail, protease inhibitor cocktail) %
Mz TR Z A L7-, LAF bradford {EIC LD Z o XU EEZFAH %, 50 ug # W\ T

Immunoblot JEIZ XL Y TrkB @ U ER{LIZ>WTHET LT,

% 21 BDNF/TYkB > 7 F /W54 % = — b — g O 52

6 H Rk & &7 SH-SYSY Mifitic 2 — b — G K £ 72137 4 7 = a— b — G ik %
2.0% /) TN L, 2 KEf#12 BDNF (20 ng/mL) Z#A0, 0~120 43#(Z 150 pL @ Lysis
Buffer ZIZ CHIRLZIRMR LTz, IREERFIER OERSIC L 282 MG 5881, 21

Zh 6 HiE b S H7- SH-SYSY Milalcimin L. 2 FFf##(C BDNF (20 ng/mL) %0,
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15 731412 150 pul. @ Lysis Buffer & /1 2 THIRL 2 % L 72, CREB IC DWW CTRFT9 2 BRIE
6 H#s{b =7- SH-SYSY Miflaic = — b — G fili ik 2 dshn L | 2 IR f#] 1% (2 BDNF (20 ng/mL)
ZUAN, 120 4312 150 pL @ Lysis Buffer % 01 2 CHlin 2 %% L 7=, LAT bradford (2
oo Ry BEEZEAZ, TrkB OBHEIZIZ 50ug DX /37 2 WT, o> 7 F VIR
DORRHITIL 10 pg O F 737 Z T Immunoblot {E% 1T -7, &% /X7 ED Y V(b

EIZOWTHRHT AE2IE 1%BSA/T-TBS # W7 a v ¥ v 7 ai1-7-,

% 31 BDNF #5925 a2 — b — EhHR O
%3 E, 8 EN. 2L FERICHIEATT\ . BDNF N 4 BRI M2 PBS()T
wash, RNA fiitH. RT 12 L VW ¢cDNA % &5 L. real-time PCR |Z X 0 A E 25T LT,

LY294002 (10 uM) O #A0ix BDNF @ 1 KERTCAT - 72,

43 fEFRiE Eo TrkB BB 2 22— b — G ik O %8

6 H/rb Sz SH-SYSY Mlifdic = — b — ik 2 2.0%((v/v) THRIN L., 2 K IC
#ja % PBS(-) T wash, 500 pL @ 0.25% kU 7> > « EDTA % W CHlg & A0 L7z, [A]
IV L7 flfaic PE £k S Av7- 9t TrkB HLA#R. 7213 isotype control & L T PE £ik$i~
U A 1gGl Hifkik M A on ice T 20 G S Wz, FUSK T M4 [FIL, PBS()T

2F wash L., 7a—H%A b A—%—%FH T 1x104E ORI W CTHEAT L 72,

% 518 BDNF-TrkB fi A RIS % 22— b — Gl ik 0 2

6 HE/ b &7z SH-SYSY Mlfulc = — b — ik % 2.0%v/v) THIM L., 2 K
10 ng/mL ¢ human BDNF-Biotin Z &/ L. onice T 45 43 s 7=, Ice cold PBS(-)
T wash #%. Streptavidin-FITC (1:2000) %1%, oKk = C1 RIS SE 2, KOS T %
ice cold PBS(-)C 2 [Fl wash L., #¢CBASEE CHIZE, /37 —H A A —Z—ZH\T

1104 & O FAIE I >N THEMT L 7=,
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% 6 H BDNF IZ L 22D EICxtd 2 2 — e —E iR oz R
4 A5k &87- SH-SY5Y #ifiuic = — b — ok 2 0~2.0%/v) TN L., 2 R4
\Z BDNF (50 ng/mL) Z#shN, 48 K& ICHAMSE 2 H WO CTHRIEE 4 T S5 2 iR,

B TOHEREIZOWT, FEANOETOMIRIEEL DR SIZ-OW T Image J & W CTHIE L 72,

99 VEGF BHUCHT 52—k — Gk D%
%5 1T VEGF @& - RBUCKT 5 a—b — G iR o P2
0.5x10% cells/mL THkfE L 7= SH-SY5HY #iffuz 3 HREIE;#&E L, = — bt — Gk
(2.0%(/V), 72137 H 7 = a— b —GHIHIKR (2.0%/v)) . = —E—F55 (100 uM) .
RERLEE DRI 5 2 — e — TR (2.0%GW) . 17 2 —/VHH (~50 uM) Z i L7-, DFX
(100 uM) [ EART T 4 7 ar br—L b LTHW, BIN#% 8 Rl ICHilnz PBS()T
wash, RNA filittj, RT {2 £ » ¢cDNA % &5k L. real-time PCR |2 L Y B BIA®E) 2 Mgt L7,
X /)~ (5nM), U0126 (5 uM), SB202190 (10 uM) O#shiix=—t — G

WD 1 REEIRTZAT - 72,

% 21 VEGF &Sk 52— b — iR o5 %

0.5%10° cells/mL. THif& L7- SH-SY5Y #fiaz 3 HEEFE L, a—b—ThhithiE (0~
2.0%(v/v)) ZIRIN L7z, 12 REfEfh . 8528 B Z X L, Human VEGF-A Platinum ELISA
¥ v P& HWT ELISA {512 & W VEGF W& 2Bt Lic, £7F2—7% 2 [I¥EH L,
Sample Diluent % 50 uL. #2001z, & ZIZH 7% 50 L 200 % 7o, =R T 2 KR
% L. washbuffer T 6 [B]#5 L7, KI(Z Biotin-Conjugate % 100 uL 72/ %, =EiE T 1
RFf#R%E L7z, Wash buffer T 6 [FI{fcif%, Streptavidin-HRP % 100 pL 7-201% ., =&
T 1 K[ L7z, Wash buffer T 6 [El{{51%. TMB Substrate Solution % 100 uL 3>
Nz, LT 304y IR T L. Stop Solution % 100 pL "o/ %, 450 nm OW

ZHE LT,
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% 31 HIF-1a¥ v /37 BEBUIHT 5 2 — b — Gl iR o @8

0.5%105 cells/mL. TH#sff L 7= SH-SYSY Mifld4 3 HREEE L., = — bt — &K

(2.0%(/V) ., £721FTH 7 = a2 — b — TR (2.0%0/v), = —t—Fm5 (100 pM) |

RERUE DRI 5 a— b — TR (2.0%0/V)) . BB EhEY (2.0%©/VFEY) . Sep
Pak Cis oyt (2.0%vMY) ., 7 22—/ (~50 uM) T L7z, DFX (100
uM) IRV T 4 7ar ba—nt LTHWE, I 4 B2 150 ul @ Lysis Buffer
EINZ CHRIBRZIRE U T-, £ 7 FAVHTORBEEEORFHIIE, 22— b — G B RRm
#% 0~180 5% DY TN Z -, X 87 OHIZIEZ PBS(C) TR, 400 pL
@ Abuffer (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) % hlx CTHlla % &M L,
5,000 r.p.m.C 2 il 0B L, L v b & 150 uL @ Lysis Buffer CI#fiE L7, FIZH
B L D=Ly B &L, 4°C, 15,000 r.p.m. T 5 7yl D oriE L, EiEEEs v
Ry L LTI L7, [N, bradford EIC LW # o R0 BE2ZFAZ, 10pg DX 30 %
AW T Immunoblot E41To72, KX X7 B0V VERILIEIZOW TR T 2B I121X
1%BSA/T-"TBS W C7 a2 v¥ 7 %17->7-, U0126 (5 uM), SB202190 (10 puM).
SP200125 (10 uM) . wortmannin (10 nM). LY294002 (10 uM)., DHMEQ (10 pg/mL)

DI = — & =GR 1 FeRENAT - 72,

4T HIF-la®t FuaXx I bicktd 5 a—b — iR 0w

0.5x105 cells/mL CH#Hefd L 7= SH-SY5Y it 3 HREHEFE L, MG132 (10 uM) Z &N
L7z, 1% 2 — e —gG ik (0~2.0%G/v) £7212 PG (50 uM), CTC (10 uM) .
HHQ (25 uM) ZiINL7z, W% 4 FFffl# £ T2 150 pL @ Lysis Buffer 21z THifd
ZUsfiRE L, bradford JEICE D XU &EFEAH 2, 10pug O H 237 Z H T Immunoblot

ExEIT- T2,
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% 5 PHD /&I 52— b — G HiH iR D52

PHD OIEMHIX[6-14Cl-a- 7 N 7V Z VBN B AR IS [1-UCla s O &L ERET D
ZETHIE L, BIFELEBUCla-r RTAANERIIY =T 2= KTV LT
TR S, HUY R\ =, SH-SYSY il 2 Lysis Buffer TiEf# L. bradford {£2 20 # 2o
U BEZHZT, 4ug DX 32 E % 0.5 mM DTT, 50 uM g7 > &= LAgk(I1), 1
mM 7 A2V R, 2 mg/mL BSA, 0.4 mg/mL #% 7 —%¥, 0.3 mM [5-14Cl-a-7 7
LA V(1700 Bg). 40 mM Tris-HCI(pH 7.5), 50 uM (Pro-Pro-Gly)10x9H20 peptide % &
TSR (ks 25 ul) T 87°C, 10 UG S8 7, S TH#. 20 mM a7 b7 L% )1
[i%-20 mM =7 FRTRIE & 25 uL, 0.16 M 24-P= b7 ==Lt KT (30% HClO4)
Wik % 25 L 9" 200 %, =R T 30 oML &7z, S 1Ma% k7 VX Vg% 50 uL
%, =8I C 80 Ay s S8, 8,000 g T 5 il L, _EIE 100 uL O BTG MEZ . iRk

oFL—a v Z—EFWTHIE LT-[46,47],

10 Hi  MRFAIRAT

Student’s t FEIZ K U FEHEIFENT 21TV, p<0.05 A E LR E LTz,
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FHA4E EEER
A AARCRAARIZ 31T D MR AR RS 1 O R BUR

IMR-32, SH-SY5Y, NB-1 #1102 350 T, BDNF, TrkB, A2aR. SOD1,
TDP43, FUS OB FHIUZ OV THRET L2, IMR-32 (X TDP43 OB K<, NB-1 (%

TrkB O3 HLAMED > 72 (Fig.d), SH-SYSY LT X TOE T DB R TE T,

28 o— b —EHIR R OV — b — R ORI S 5 Bk
IMR-32, SH-SY5Y. NB-1 O ZENDOMREAILIZDONT, 22— — gk = —
E—FEWRDTHII 7=, 7, 7uaF Ui, MU I3 0 24 BiffIgEEE TO
FIEIZOWT, WST assay IZL VW EF L7z, 22—k —GHKICOWTiX, IMR-32 T
1.25%(vv)» 5, SH-SY5Y Ml Clk 5%((v/v)2r 5, NB-1 flifd Tl 2.5%(v/v) 2> b DY FL
b7z (FighA, C E), —FHFa—b—FconTid, a—b—HEEN2 L0 HEn

BEE (100 uM) THFMETRA b0 ~72 (Fig.5B, D, F),

% 381 SODI1G93A %5l SH-SY5Y MlE D VERLE OV FASE B oD 88
ALS OFN#EE £ LT SOD1 #51-O GISA ERNWEINTWH[48], £ T,

SOD1G93A # 5B L 7= ALS OETF MMl ZERS 2 2 L & Lie, ZRAEAZFKBEL ST 5
fime LCik, BDNF, TrkB, AzaR 23 %H L TEY (Figd). 7510 ALS KK s T &
LTt ST 5 FUS O SRR BRI 23 H s S 40T 2 [49]SH-SYSY Al 4 A iz,
o b o—/LHE, tag 72 LOMIK (SODIWT, SOD1G93A). N RIZ Flag tag # ) 7=
fiifg (SOD1IWT-N-Flag, SOD1G93A-N-Flag) . C K|Z Flagtag % >J 7=l (SOD1IWT-
C-Flag, SOD1G93A-C-Flag) ® 7 FHOMIaZ(ER L7, Z O 7 FEEOMIEIZ >V Tl
WA Rt L7z 2 A, C-Flag @ 2 FEOMIL THIEAME T L, £72 N-Flag © 2 flifHO
HM T B BT OFEIH A R S 7z (Fig.6B), SOD1G93A D78 5 Tid SOD iR ZE 1L

LW Z ERHEINTWD R[50, = b —/LOffdiZH~T SOD1 ZEA L7zl
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TIREROFEZD DD OT | GO EANHR TE2 (Fig.6C), TN E TORRAREE

A% OMRFCIE tag 2 LOMIIRE WD Z & & Lz, &I SOD1 28 BRI Tl
(b A N VAR T T 5 LG SN TWDH7D[51], X7 a— MNEZHIZ O W TRHRE L
7zo LinL, /"7 a— MEZMIZIZE N R o0 o 7 (Fig.6D), £DO— T, /¥
¥ Thd HSPT0 OBIE T RIU DWW THRFI L& Z A, SOD1IGI3A T SODIWT
ICHANTHEREIO ERBA LN (Fig.6E), 72, 22— b —EHHEAI#KIC & 5 HSP70
IR T HBELIZOW TR LIZE 2 A, a—be—EMHRIC XV BBUL EH L, 20 EH

% SOD1G93A TL VW K& -7z (Fig.6F),

48 HSP70 BBUIKIT 52—t — S MR O

B OFEFE NS . SH-SYSY #ifalc BV a—b — gz L » HSP70 & fs 73 EMN

%

BINDZ ERboolo, £ 2T HSPT0 BBFHEEOIEMEMITIZ OV TR LTz, £7,

a— b — I H R (2.0% (v Rl % DRRIFE L A2 T~ T2 & 2 A il 6-9 il 2 v — 2 (2
N EH U, 15 BB LIETII oo L~ULE TRE- 72 (Fig.7TA), £ Z T, Lo HSP70
WEFRBEORFNIMEKS 8 HMZ TIT)> 2 Lt RIS, TH 7 xa—b—ahiiK
THRBROER A ONDDBET LIz E 24, a—b — iR T3 EIREN 22 BB
BRRONZOITH L, TH 7 =a—be—gfiHiE TIREE A LR RO T 23—k —
GHHRIC LR 2 HBFEIZII N 7 oA U 8 T 7 = BRI 0 B BRI D RS D3

HCThbHZ enbhote (Fig7B), 2—b —GHRIC L 2558037 H 7 = 2 —b — 5l
HIRPORG &N T = A EBMHAEEMNT D Z EIZE DRI OV THRET LT E 24,
THT7 xa—t—EMBREMOFEET H 7 ca—e —EMHR+ I 7 oA ORI &
THEORX T EAEZIIAONT I 7 = A VMU EFHAAERT 5 Z LI X
LTI WS ERHB N E 72572 (Fig.7TC), IRIZ, 22—t — WD THDH D 7 = A |

N7 =W, runFUomg, M) ARY AR LDRBERLLE A AT =fE N AR

ORI THFEN LGN, a—e —BHERERE 22 biTAonT, AWVEE (100
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pM) 1F = —E—2.0%WVEL EFYS T 20T, a—b -G L 2 BBEFFEEITI L0
R DLSN DRI LD b D TH D EEZXBND (Fig.TD), £ 2T HSP70 i &M 2 7
ORI ONWTHICHRFTT D720, REREDORe 2 a— b —GHIKIC L 2 B2 R L
7o ZORER, AR ORI TIIZLITR T, FER L7 = — b — GHiHIK T3
FHENRONIZZ Lo, HSPT0 BEFFENDIIERUC LV ER SN DD THDH LB R
55 (Fig7E), AT a— W EThsrvn fuo—i (PG) 72— (CTC). t
Frdi b Rex/ (HHQ) (FEFHICEY 7ol B IKSREIIVTHERT L2 &
NHEINTND[62], £ TINOLDOMBIZ R LFBE I AERFTLI-E Z A, HHQ DO
WOREICEIANFES N (Fig7TF), ZO/MREY, a—e—GliE+ o HSP70 i

ETEVER 213 HHQ TH 2 W REMEN /R S U7z,

% 5ffi BDNF O 2xtd 52— b — S ko pE

118 ATRA (2 X% SH-SY5Y a3k

a— b — GRS X D AR oW T, BDNF (264 % 882 & A ATRerEic o
WTHR LT, R4k SH-SY5Y filldix BDNF O &K TH 5 TrkB 3% £ 0 38 L T
W=, ATRAIZ L W4k EH, TrkB O% B 455 L7-[53], ATRA #III4IC LV, £
#HBKFRIC TrkB OBIGF. Z o 7 OFBEANLICEF L TND Z ENHERTE -

(Fig.8A, B), %7, a—t —uiitiii3obiox L T3 a 5 2 2~ 7z (Fig.8C),

218 BDNF Z X% TrkB ¥ 7 /L OIEMEIZ R 5 = — b — iR o 8

KIZBDNF 2 & % TrkB > 7 F L OG5 2 — b — TR OB Z it Lz,
7. BDNF &K OURER IOV TR 572, BDNF (2L 5 TrkB @ U U ER{kiz>
WTRREH L2, ZOfER, BDNF @ 20ng/mL £ TOREKRAFN, £72 15 43 £ TORERFEIK
{772 TrkB OV b2 fEse S 4 (Fig.8D) |, LU D JEHRIE 20 ng/mL @ BDNF15 475z

TITH Z & e L, ZORHFTa—e —EiiHROZEIZ OV TR LT L 25, TrkB @

30



Ui 516 FHOF > (Y516), 816 HFHDOT r v (Y816) & izl iz

(Fig.9A), %7 BDNF (2 k% Akt ® U > E2{kid TrkB FRIEMH S 7z ook L, ERK1/2
DY UBbiEa— e — SRR TN L7z (Fig.9A), FEOREL T 7 = a—k—
FHHRICOW TR L7z & 2 A, a— b —EHHIRRERE <IEhnd 0o, TrkB, Akt O
U At o], O ERK1/2 O U VLD KPR TE 72 (Fig9B), £/, 2—b—
TR X 22 bR b a— e —HEEKFENTH D Z R TE 2 (Fig.9C), =
— b — iR OTEERR IOV THETT 2720, a—b =Tl THOLN T =A 2 A
Tl sEus U b Y IR SN TRBEORIE AT, TR SO TR
BDNF (2L % TrkB O U ULIZITZBER A ON T, b DD K HIEETIERN D
LR Ehiz (Fig.9E),

BDNF/TrkB 3 7 F L OFEHEALIZ & Y BDNF OBGFREN LHT5 2 L @i SnT
W5[64], 2T, =—b —EHHIKIZ L5 BDNF #ix -3BUCKT 2 B ZHE LT,
%7 BDNF #lii2 X % BDNF BIEFRIUZOW TR LT & 2 A, fill4ik 4 R %2 v —
BN EH Lz (Fig.10A), Z@ BDNF |C &% BDNF ®HFE L, =—b—ghiH
W77 xa—e—gfHEcmil s (Fig.10B), =—t —H®&EKFHNTHY

(Fig.10C), =2— b —FEpITIIEBIENEEIX 22 E b o7, (Fig.10D) Zih
X TekB DU UG T 52 b L Rk CTh o 7o, Fo, WRIC K2R EL R A A&
AT AN RT A <L BRI K0 B E N D iy B IHITEE RO Z R E T

(Fig.10E), BDNF Oz -5 HH#12 13, ERK1/2/CREB O 7 F L & Akt D 7 F L
DZOPRHE SN TWDI8], AIFFEOFER LY. BDNF/TrkB & 7 F /L0 T it D55 K 1
Tohsd CREB oV b= —t — ik MO TREIS LD Z RSN

(Fig.9D), PI3K/Akt DFLEHITH 5 LY294002 THLEL L7 & Z A a— b — Tl g FkE
BDNF (2 X 2 3B E 6 <7z (Fig.10F),

wiz, a—b —giiiRic X% BDNF/TYkB & 7 F A4 D A B = X AIZHOW TR

L7z, R EO TrkB HHLOZAUIZ DWW THRET L7223y, TrkB R YT o 7 72 ffifld oFl&
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T —b —uHRIENOFECEIIR O o (Figll), 22T, 2—k —fhl
#73 BDNF & TrkB & OfEAICHEEE 5 2 TV D ATHEMEIC DWW TR L7228, BDNF-TrkB
DFEEIZH a2 — b —EfHRIIR E B4 5 2 72/ o712 (Fig.12A, B),

SH-SY5Y #fifidix BDNF ORI LV | MREEEZMET S Z Ln@EsnTunslsl,
Z 2T, a— b — GRS X DRSSO MRS T 2 B ARG L2 & 2 A, #hikgel

ORIz —b —HEKFNICIil S (Fig.13),

% 6Hi VEGF BT 57— b — TR o 28

1H = — b —GHHIRIC X % VEGE ZBEA~DFE K N D A T = X L fFAT

I— b — I K HMRRE DR D A I = XL EP ST D20, VEGF ORBUKT 5
B OWTHFR LTz, £ VEGF Biar RIS T LB LMFI LA, a—b—
NNt 6-9 Kefilt: 4 ©'— 7 I VEGF 8o TR B &N LA L, 24 Ff&ICITocDI B L1
[ZR -7 (Fig.14A), LM% O VEGF Bis R B OMFNIET = — b — iM% 8 i
%I T o7, 2 — b —OHHIRIC K D BBFEII = — e —lEBIKFHN Tl Th 7
ra—b—GMEECIIEREFELELE A LR bR o7 (Fig.14B), & 52 VEGF

DWEICHT HEBELMRF LA, a—be —HEEKFOICNT L Z ERRENTE
(Fig.140),

KIZ, VEGF IR TRBFFED A = XL &Rt 2729, VEGF @57 OG5 1 &
L THE SN TV D HIF-1aDF BRI T 2 8 2 HE Lc, = — b —ThiHRIIAEImEK
60 3475 HIF-1a% > /87 8B AFHE L, 3 %N — 27257 (Fig.15A, B), HIF-
laDFEE T a— b —HEKGFHITH-T-0IZX L, T 7 = a—b —EMHiEROEINTIX

— b — ORI R E 255813 o h o7 (Fig.15C), HIF-1lalX® 03BN I
AT D EENICBAT, EER T OREEIEM LT 2[36], & 2 TEN OGR! HIF-1o
IZOWTHEI LI L 2A, a—e —TfitliEiRng 30 o%NLEHRO LANR LN

(Fig.15D), —7J7, HIF-1laO @ s FRIUK T 0B LM LI L 2AH BT RA LT,
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a—b —{Z k% HIF- 1o BlEH 8 5% 12 K 5 rlRetE 2 Rk S vz (Fig.15E) . HIF-
la® DNA #AHEBEAICTHLTX /v A VLD BERFLIZE A, a——1HH
HIRIZ LD HBFEIL=X )~ A o OMBIZ L Ifl &S, =2—b—GHRIc Xk 5
VEGF #H#E 3 HIF-1alZ £ 5 Z &R &niz (Fig 15F), 22—t — G fhHiRic £ v HIF-
loSiEMHE SN TWD Z L2 HIZHR T 5720, HIF-laZ 5 K+ & 35 Glucose
transporter 1 (GLUT1) K Uf Hexokinase 2 (HK2) Oz {-FBLUIKIT 2B HRE L
7o & Z A, VEGF [AlkE 6 il &2 v —2 & L7eRBFHENR R 611 (Fig.16A,B). £/ D%

XX )~ A VOB LIl s (Fig.16C, D),

% 21 HIF-1o/VEGF #FE/EME 2 £F> 2 — b — sy ORI E

a— b — gk O HIF-laOFEIEYER D 2 RFT 5720, ETH 7 =1 VHTO
R ERE L2, BILixAonno7- (Figl7A, B), £TZC, W7 =A VBT H 7 =
a— b — G OOy EFAER L TR ERE L T2 ATREMEIC OV TRFT L
2o LT A7 za—b—EMHiKRE D7 oA U EEFIMLTHT A7 = a2—b — Tl
R ORI & REBREITRONT, 7 =A UMD EAHEEH L TS0 T
T EoRrEnz (Figl7A, B), RIZ, a—b—FERkOTHOI D 7 =A v, BT =, 7
oo UE, N IRV =T AL BT = A MU KD B R LI,
THOMS b HIF-loih 8iGE 2 F7o 2o 72 (Fig. 17C-E) o 1EYERIZ DWW TRITHRETT
B, a—b —HORANC X 2 BEZ R Uiz, AR CIEEER RS ho 7203,
AR L7 a— e —gabi@oasimc Lo . BERAFE sz (Fig.18B, C), &IZ. &N
MR TERIY 2 — b —FHHIRIZOWT, FEONF Y| FiR=TF L, 1-7 5 ) —L
CHEKSYHE L, & D5y ENIIETERL S 2 EIN S0 25 2 it L7e (Fig 19A) o 1S PRy IXHERS
TF RIS (Fig19B), #iV T, ZOFEE=F L EISZ, TS 7 A ThD Sep
Pak Cis & FHWCHIZ 3 DOEZHE L7z (Fig.20A), ZORER, EMERMIZEIC 20%

A K )= TEIREND R2 Wz &= (Fig.20B), HPLC 207 L © Z o532
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H7x2A 2, RO BTa— A RNEENTNDEZ ENbholz (Fig.200), 7 =A 1%
HUM T HIF-1aif 852 R S 2o 20T (Fig.17D), B u b7 o — LNEMERS Th
HABEMERZZ D, £Z2TC, vuel7a—/L (CTC) KOHTa—LVHEHThirtulin
— (PG), B RFuXxrb kex/r (HHQ) X2 EBIZoWTHRF L (Fig.21A),
PG }2 ) CTC O #illi# Tt VEGF #5178 HIF-1la¥ > /37 3Bl L 12 EF L7223 HHQ
ORI TIE HIF-1a0 & 237 BBUITZELN R 53, VEGF B8 1B HAFHEN L5
iz (Fig.21B,C), F£7-, HPLC 7p#r LV 7 a— VERE ENTW W T fEED~

N T a—b—ORE TR, HIF-laORBEF LN R SN0~ 72 (Fig.21D),

B3I a— b —EHIRIC KD HIF-1aif8 A 7 = X AORET

a—b—GHIHRIC L 5 HIF-1aiBE A B = R AICOWTHRHT 5720, PR 7T
IREROMEANC L2 EBEEZ2RF L, 2— b —afHKIC L 5 HIF-loDFHE I
ERK1/2 ®FHEH] U0126, p38 DOBHEHA] SB202190 DALELZ X v £ T-#H| 41, NFxB
DOHEHTH 5 DHMEQ OALEIZ L v 522 ifl &7z (Fig.22A), U0126 KO
SB202190 /X VEGF ORHFHE &Il L (Fig.22B) | ®iZ = — bt —u k% ERK1/2
K p38 DV Uik afetE Lz Lave (Fig.22C), ZiuH D> 7 ) /v %4 L C HIF-
laxFELCND 2 ENEZLNS, —J7, NFkB OV VERICx L TR ER A bR
Mmool (Fig.22C),

HIF-1o/ 3@ EAFE 3L Tk 402 FH E 564 FHO 1Y VRN E Fa X bz
JhrZ ik vavrxFAERT, e T T Y — MEGEN R E ST WS, £ T,
a—b—EMHKIZELE S, HIF-la® b Ka X HRIckt T 2ROV TR LT, 7m
7T Y —LHEATH S MG132 OAFRZ LY v Re Xk HIF-lad i &4, =—k
— IR X 0 HEEFRICED L (Fig.23A), MG132 AWBLZ L 0 RFREF e e R
7 % UL HIF- 1o %8 EF B HEGR TE 22, 2 — b — SR COET 5 ¢ b Fad v

/WAL HIF-1aD3BLUIZEL L2 o 72 (Fig.28B), 72, v¥'u7a2— 4 HIF-laDt F
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o b aEBRLE L7 (Fig.23C), LasL a—b —ghiHikiTfino PHD2 S8 T2
L 72735 7= (Fig.23D) . %2 in vitro ¢ PHD BE3RIEMEIC & 848 % 5.2 727> 7= (Fig.23E) ,
Z 2T, a—b—gftiRoORNo, PHD2 G DOHfiEE#R Th 5 Fe2tP7 A /L B U RIC
x4 2B R A& M L 72 [65], £ OfE R, 7 — b — THIHRIC X 2 HIF- 10D BIR5E T Fe2+,
TAINVE U, BET—EREOMFETIfl &N (Fig.24A,C,E), Er b7 a—iZ

X% HIF-1aOFFE S, [AERICHH S vz (Fig.24B, D, F),

BT AD BEUEE FRBUCKTT 5 2 — b — RO

A2 a—e—DBIUZLY, ADDOVAIZPKRTTDEWHs@mERndH5H4], £#Z T,
SH-SY5Y #ifaicisiy 5 AD B fa & L TaLNLB-EZ L X —E (beta-site APP
cleaving enzymel; BACE1) X°7 X = A KHifl# > /37 (amyloid precursor protein; APP) |
A vy 2 U4 fE%SE (insulin degrading enzyme; IDE) . & L CHifR2E# N+ Tdh 5 NGF.
TrkB, BDNF OEZFRHBUKIT 2 72— b —FHIHIRO A T L7z, BACEL X° APP
IR ERE(IT AL 728 (Fig.25A, B)., IDE &) NGF O (a1 I BTl #%
6~12 K& B — 27 I E I (Fig.25C, D). BDNF <° TrkB (25T b il 15~21
B A EME M B S 7 (Fig.25E, F), BACEL [ZoW CILE I FREICITIZ(EN A SN

o le— T, X UoR 7 RBUIIRINE 12 K2 v — 7 12 L7z (Fig.26),
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SH-SYSYHEREIZSODIWT R IASOD1GI3AE RIS, FTDMHEIT DLV THRE L1z, (A) 75E3E D #BRE (control,
SOD1WT-tag#iL . SOD1G93A-taghi L, SODIWT-N-Flag. SOD1G93A-N-Flag. SOD1WT-C-Flag, SOD1G93A-C-
Flag) [CDUWVTHIREBEZEE AR . iFlaghiik. MSODLIIE. ip-actininAZA LTS L/ TAVRER
7=, (B) 7HEE D HRAIZ DLV T15%FBSEHDMEM/Ham's F-1215#h (1:1) THEEL . PN TIL—2 /I
FYEFHREERIE LIz, (n=3), (C) 7iEO MR SR AMAEEZ AL . WsT-15HFEZ FALVTSODLE
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Fig.7 HSP70R{IETFHBICHTDI0—E—DEE

SH-SYSYHBREIZ & T HHSPTOEEFHERICH T 22— E—EHHER UV ER DL 5% E % real-time RT-
PCRIEICKYREILT=. (A) a—E—EBH AR B BRHERENGCRRZEL. B) 2—t—=BHERUTH
J7r0—t—SHHARREHMEDORBREL. (OO TH7xa—c—SHHE+HT 1/ RIFEsFR&
DERBREIL, (D) I—E—F M5 (100 uM) R FE B E DR RE L. (E)IBMENELS0——FHH
T (2.0%(v/v) R #EsHMEDHRBEL, (F) AT3—/ILE(ERIR—IL;P6. ERATI—IL,CTC, EFRF
TERAF /2 HHQ) Rk eFEAE D FIBE Lk, (n=3, *p<0.05 **p<0.01),
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R&ICHERS TEREN T OEEZRH. Image )2 AL THBEREREZAE L. (n=120, **p<0.01).
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(A) 3BT L f=SH-SYSYHIRRIZa—E— = i i (2.0%(v/V) & BN, FEOEBEDOVEGREEFREBENDE
{b%real-time RT-PCTiRIZ LU ET, (B) 3B RIETEL f=SH-SYSYMRIICO—b—SMmHiE, £-EThoza—
E—S 7 (0-2.0%(v/v))Z 50N, s & D BEEFRBODE L Ereal-time RT-PCRIEIC L YUIEET . (n=3,
*p<0.05 **p<0.01), DFX(TZxBFHI; 100 uM)[ERISF4TasbA—JLELTHLVZ, (C)3BMEELT:
SH-SYSYHERSIZO—E—Z i H i (0-2.0%(v/v)) & F 0. 12B5R0 R 3 EFEEUL | ELISAEITEYVEGFAL /8
HEEFEELT, (n=3, **p<0.01),
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(A-C) HiHIF-1a8idk . Hip-actinfiAZE BV TA L/ TOYREETo1=. (A)3 BRI EL f=SH-SYSYHERI(ZO—
E—FHi&(2.0%(v/v)Z FIN, 0-24BF I EF TOEE DM &ICHRAREEERLI-. (B)3AMIEELS:
SH-SYSY#BREIZO—E— T 3 # (2.0%(v/v))E Fh0. 0-180 £ THEE D& B AR REER LT,
(C) 3ERIEFEL f=SH-SYSYHREICO—E—F B E R U TH7z0—b—F i 7 (0-2.0%(v/v)) % F 00 .. 4B
BITIBR AR EEERL -, (D) 3B RIEEL 7-SH-SYSYHIRa I - o— b — S 4 H % (2.0%(v/v) & N, 1809 £ T
DOEBEOBEMEICBAL NI OBREEZFEY, FHIF-1oik, HilaminBIRAE BV TS L/ TAYNEETS
T=. (E) 3B RIEFEL f=SH-SYSYMREICTH /T A2 (5SnM)ZE M., 1B & (20— —S 3 H % (2.0%(v/v) &
FHnLeB5f % OVEGREZF FHIMIZ DL  Treal-time RT-PCRIZE YR E L 1=, (n=3, **p<0.01), (F) 3ERAIEFEL
T=SH-SYsYfliRacO—bE—= HH & (2.0%(v/v))Z F0. 0-24B M ETOEE DM ZOHIF- Lol {zFHERIC
DLV Treal-time RT-PCRiEIZ LU ETL 1=, (n=3)
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(A, B) 3B FEIEFEL f-SH-SYSYMRRZO—E —F I H 7 (2.0%(v/v) Z 50 B DB EDOVEGREETFRERD
Z5{b % real-time RT-PCT3EIZ LU ET, (n=3, **p<0.01), (C, D) 3B MIEEL f=SH-SYSYHRAIZTH /T 1S (5
nM)ZEFIN., 1B IT0—E—= 3 H & (2.0%(v/v)) & F L 8B D VEGRE R F HIRIZ DL  Treal-time RT-
PCRIZELYIREL, (n=3, **p<0.01),
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(A, B) 3B RSEFEL 1=SH-SYSYHEREICO—E—F i & (2.0%(v/V)). THI7za—b—FHH#E(2.0%(v/v)). H7x
4 2(100 uM)Z 0., SEFMAE1# (CVEGFE {EFF#H Freal-time RT-PCRIZ L Y& 5H(A)(n=3, *p<0.05 **p<0.01), F
f= I3 AR & MR E AR R E (ERL . AHIF-1odiiF. Hip-actinii A Z AL TA L/ T AV EZE{T>1=(B). (C,D)
3R EL f-SH-SYSYHREICO—E—FE R4 (100 uM)ZE 0. 8BFME % ICVEGFE = FH#HZreal-time RT-PCR
[k YURREF(C)(n=3, *p<0.05 **p<0.01), FzIT4BM &K IZBRBAREZEML ., HIF-1adifk, Hip-actinfiik
FRAWTAL/TOYREFET>1(D). (E) 3B RIEELfZSH-SYSYfBRRICA—0 A — L F[EAT AR—IL%E
L. 4BFMEEICHIRRBAZREERL ., MHIF-1oditk, fp-actiniAZ ALVTA L/T Ry EE T2, L
FTHEDFX(T7zAFHYIL;100 uM)ERDTF+TaAVbA—ILEL TR,
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Column: Inertsil ODS-3 4.6 X 250 mm

Temperature: 40°C

Solvent: A: 5% acetic acid, B: MeOH

0->20->30->40 (min) 10-30->100->100 (B%)

Flow rate: 1 mL/min

Detection: PDA (190-400 nm), Fluorescence Ex 280 nm, Em 320 nm
Sample amount: 5 pL

VEGF c = | x c2|Eulyul 8
T 58538583
8 un.g E T
g Xk
B 6
%4 ¥ *r
X i IB: HIF-1a
22
é\. QQ* Q& ‘O’b‘} ‘O’bé < &é’f
o & &
éc‘z 6\&\\) b’b
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(A) £=F. pRYI—E—F. FiYI—E—FHHEOHPLCH T Fv—*b. (B, C) 3B &L f=SH-SY5YHlka
£ =, hAYI—E—EF. FHYUI—E—FHH & (2.0%(v/v)) % 500, 8B I VEGFEEF F# B Zreal-time
RT-PCRIZ &Y EH(B)(n=3, *p<0.05 **p<0.01), Ef=(T4ERA % IR EE ML . FHIF-1adiik. Hp-
actinfifFE ALV TA L/ TRYMEET212(C). DFX(TZ7AFHI; 100 uM)ER S T4 F7abA—ILELT
A=,
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I-o— Ethyl-acetate 0.5 mix2 IB: HIF-1a | ' — . e .
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AL -Jv“-'"'---.
P, s - e | Hexane
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- MM‘\L,\_
00000 _,MM“J Butanol

.~ Ty Py P A A

b7 ) 10.0 15.0 .0 .0 i) 8.0 in Aqua |ayer

Column: Inertsil ODS-3 4.6 X 250 mm

Tamnaratura: AN°C
iemperature: U L

Solvent: A: 5% acetic acid, B: MeOH

0->20-»30->40 (min) 10->30->100->100 (B%)

Flow rate: 1 mL/min

Detection: PDA (190-400 nm), Fluorescence Ex 280 nm, Em 320 nm
Sample amount: 5 pL

Fig.19 FEMYI—E—DEBBE S EICLSHIF-1aRBIHT IR

(A) FRIYa—E—HHB AR SBEOTIA—F v—h. (B)3 A REELf=SH-SYSYMR T ERTY I — —HH# 5 1
SDEETNTN2.0%BLFML ., 4EMEICHREEREE N, HHF-1oiifk, fip-actinfikZANTA L/
TAvkEET T, (C)FEMYI—E—H AR E 5 OHPLCA T Fv—h,
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100000 [ ‘Pl |-p2 Fl'gilf r" I'lm}, Fluorescence Ex
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Fig.20 FEMYI—E—BFEIFLESOPHEHTLSEIZLD HIF-1aRRITHTHEE

(A) FBRIYI—E—FBIFILES OREHAS LSEOT7A—Fv—b, (B) 3B RIEFEL 1-SH-SYSYHEREIZZE AT
Yo—bt—FEBIFIILESTDO3TEE TN TN 2.0%EHFEML ., 4RSI ZEAREE (R, MHIF-1oiiE,
Hip-actiniFE AL TS L/ T AYNEET o1z, (O FRYI—E—BFBTFILE S PEHT LS EIDHPLCSH
#HFr—h, (D) dekafeko —hi— DHPLCHHT F+—bk
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(A) FRAR—IL(PG) RUERATI—IL(CTC) . EFAFERFAF /2 (HHQ) D, (B, C) 3B REIIEELT-
SH-SYSYHIRSIZPG. CTC. HHQZE Fhn. sBf £ IVEGF B F# M % real-time RT-PCRIZ L WUHR E(B)(n=3,
*p<0.05 **p<0.01), Ff= (4B & ITHRRAREZELL . MHIF-1aiiiEk, Hp-actiniAZ AT, L/TAY
REETT2712(C). DFX(TZzOFH3IY; 100 uM)ER ST FTaAvrO—)LELTHLV=, (D) 3B REEEL f=SH-
SYSYMRBICTEEA LD 7A—E—%2.0%(v/v) FML . 4B % (CHERARREEFR. MHIF-10dilk. Hip-
actinfifAZE BN TA L/ FTAYREE T =,
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Fig.22 d—b—SHMHEIZLEVTFIVAFIZHNTHHE

(A) 3B REEEL F=SH-SYSYHBRa |- B FEME Z H| £ tableDRE THM. 1A% ICO——F HH&(2.0%(v/v)E
L, 4B EICEREREE R, MHF-1odik. Mp-actiniFAZERAWTA L/ TAYREET>T. (B)3
B L f=SH-SY5Y#BAEIZU0126, SB202190F TN ENS5 UM, 10 uMTFHM. 1B &I —E—F &
(2.0%(v/v))EFINL . 8BRS £ DVEGFE{E FH# I £ real-time RT-PCRIZE YRS L 1=, (C) O—t—FHiH %
(2.0%(v/v)) I AE B DB THIRBAZEE ERUL . HipERKL/ 244K, HERKL/2$4K. Hip-p3s8ifk. Hip3s
?ﬁﬁ; PLpINKILIE. FLINKHLIA . FLpNFKB p6SHLiA . HINFKB p6SHLAE. FINMf2iLIE . fAp-actinfifdZE HLNTA
L/TAyREEITT=.
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Fig.23 JO—E—S#HHEICKSHIF-1aDERFOF D ILEICHTEHE

(A) 3EIHEEL f=SH-SYSYMRRIZT AT 7V —LBEFIMG132(10 uM)%F Fh0., 1B &I —E—S &
(0-2.0%(v/v))ZFINL . ABERA R ICHBREEAREZE AL, HiHydroxy-HIF-lodiik. Hip-actinfifkZEALVTA L/ T
AykiEZE{To1=, (B)3 BREIEFEL f=SH-SYSYMRS - T 0T 7Y — LEEHIMG132(10 uM)Z Fh0. 1B # I
O—b—F % (2.0%(v/v)ZHEL . FEOME %A EE /L. HfiHydroxy-HIF-1adiik, Hip-actin
REERAWTAL/TOYREET 1=, (C)3EMEELf=SH-SYSYHREIZ 70T 7V —LEEFMG132(10
uM)Z Fh0. 1B & IZPG(50 uM). CTC(10 uM), HHQ(25 uM)Z L, 4B & (MRS AREEER.
Hydroxy-HIF-1adfi{k. Hip-actinbifAZ BULVTA L/ T OykEEToT=, (D) 3B MEFEL F-SH-SYsSYHIRaIZo—
E—SZ 7R (2.0%(v/v)) & FN. EEOBMEICHREMAEEEN, JiPHD2HE, Hip-actinfiAEALVTA
L/TAYMEFEITT=, (E) SH-SYSYBRA A S MRS A A2k % (F L. 4 ngtB B%0-2.0%(v/v)DI—E—F &,
HIF-1aXTF K, [5-UCla-4 M ILRILEEE 37 CTIOR RIGEE fz, Bofza- M ILALBEIE S =R Dz=)L
ERSUVERKBSETLRL. EFRO[1-4ClansBoEFAIEL -,
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Fig.24 O—bt—FHIHA&/CTCIZ L BHIF-1aRBFE (T T HPHD2HBEREDEE

3R MEELSH-SYSYHIREICO—E— = % (2.0%(v/v)) (A, C, E) £zIXEQHTa—/L(10 uM) (B, D, F)F &
hn. EB§IZFe>(A, B). 7 AJLE @#(C, D). h25—H(E, F)ZFFML. 465M%&ICBREAEZEFE. FHIF-1o
k. fip-actinfihZEALTA L/ TAYREE T =,
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3B ML 1SH-SYSYHBREIC D —b — T 3B HH K (2.0%(v/v))Z 50N EE OB MBACEL(A). APP(B).
IDE(C), NGF(D), BDNF(E), TrkB(F) Dz FF IR D ZE b Zreal-time RT-PCT;EIZ LYk ES, (n=3, *p<0.05
#*p<0.01),
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3B RIETEL f-SH-SYSYHEREIZO—bE —F 4 HH i (2.0%(v/v)) & 0.,
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bE B
F1H SOD1G93A FBLML & O HSP70 &5 Bz 2T

ALS OFREAR T & L THE ST 5 SOD1 5 10 G93A 28 BLR 0 58 B fia 2 b
L7z, SOD1 OZERIZOWTIEIME T T AR E B LignWER ERHRE S TERY
[50]. G93A DZERITIEMEITITFER 2N 2 ERRE SN TN D, AFEOFRERTHIEAL
7= SOD1 IZiHHEN b 5 = L BB Cx 7= (Fig.6C), —J7. SOD1G93A Z HAKFE BT
T A b U ADREZMED ERAT2 2 ERRESNTWLRI[51], XT3 — FOREEZMIZS
WTIHZBER RO o7 2 &b AR TIIRE A b L AMMEOR FIER &g
-72 (Fig.6D), /X7 22— ME SOD1 DEETHHLA—N"—F XL RT =F 2 T VNV %%
ESHDLZETHIEA FLRAZE X D05, ABZET GI3A AR TIIEMICALA V2
WMo TEY, N7 a— MIEDLBEA NV ATIEEERHRP T2 EREZBNRD,
WE SN TWDLEA b L AMPEOK T IX, H2O2 IZ KDL A LV ADMETH 5720
OEEA b LA TEERHDD, BICRFT L TWLSLERS D,

—7J7. G93A fifa T, HSP70 #IZ DI LAV HER TE, BiZa— —FHROR
Iz XY HSP70 BIA THENFHFEIND Z & GISA ML TIXEOFEN L VRN &%
A L7z (Fig.6E,F), HSP70 (353> v Xu b L TCOMREERL, ZMEL-X 78
RTA—NT 4 v VBB THENEL RETEX WX VI BTG L, # v ) OBl
REMEMEN @< [56l, Fio. BENRARERF 7 HICHL T2 e®F ki L
TaTT V=K B0~ ALS R AD, PD X8 & Ly BNERT D T 4 —
TAVITHRTHDLEBEZLBNTNAHEY, HSPT0 & 25 OFEABIZONWTEH 2 E TIoH
HENRIN TS, HSP70 Z Ml s BLls 5 & ABIC L 2N IN L Z &R
[567]. AD E7 /b~ 7 A2\ T, HSPT0 O & FHIC L 0 3BARER S DI T MEE S,
AB LUV K O OB DMK T35 Z £ [58], HSPTOIZ KX Voo X7 LA 2 K D4
PREEIEDN BRI S 415 2 & [69]. HSP70 OEEFEBUC LV ALS £7 /b~ 7 AW kA L, #IfR

BRER = 2 —n BT D X NV EENED TS 2 L[60], mENRESNTND, =
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— b —ThIHIKIC X v HSPT0 %6813 157 L= 2 & 225 HSP70 ® 157-%2 4/ L T AD < PD,
ALS R ED T 4+ —NT 4 7RIS L CThRIR AR L T D aRetkndmgsniz, 4

%, T — b =T L D HSPT0 OEUR FHBLOMAT O TlE7R | Z o7 BB T ¥ 3
7 DIEVEIZDOWT, E72ZOFHEIEE L FFOMSICOWVTHEF L TV Z ENMETH

éo

%5 2 fi  BDNF Off) & (25T 258>\ T

AWFgE L0, a—t —EfHE2 TrkB OV CELOl % LT BDNF/TrkB v 7'
NERET D2 e EnTe (Fig.9A,C), £O—FH T, ITFEMRREDREGT 2 L0 b
NTWDEH T =0 anF U, MY SRV 7g 81X BDNF/TYkB & 7 uc g%
Gz 7eino7- (Fig.9E) [61,62], =2—t —EiHikic X 5 BDNF/TrkB & 7 F /L] D A
W= AL DWTHRIAT 21201F, KV MR ORENLETH D,

TrkB O U VEALIIHI O A 51 =X 25 & LT, & f Eo TrkB #815° BDNF-TrkB 0
AT ERRL N2 2722 LD (Fig11,12) . = — b —FAlHR O Rk ORI
TTekBOHC Y Vb2 Mfil T 5, QKR AT 7 2 —BiEMZ LR SE D, 7 EOAREMEN
EZOND, IRAT 7 X —PEMHICE L T, Protein-tyrosine Phosphatase 1B (PTP1B)
75 BDNF-TYkB 7 F /L OiEPEZ Sl L, #RREEOME 2892 Z L dE Sh T
563l =2—b =T LV, Z OBEEIEENS R LTSRS B X D, SHRMITT
HILERD D,

Z 1 E T BDNF 05 R & LT, ERK1/2 7 F %4 L7= CREB 235 ST 5
[64], LU, AREFFEOFERS, BDNF 12Xk 5 CREB @V Vbt = — b — G hHRIC
L oHsnd . £72 BDNF IEFEFCTh 2 — b —GhiHEEM T Y b et s d
ZEenbhrolz (Fig9D), ZOfEER LY | AWFZE TR &7z BDNF B - R EOHIEIZ 1T
CREB U4 DGR F2REEG LTS Z ENEZBN%, BDNF OIEERTF & LTI

CREB Otz Neuron-restrictive silencer factor (NRSF) <07/ a)LF a1 RZHFIR
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(GR) 72 XD AlfEMED BDNF s 107 v € — & — RIS & FIRE R 5 R - & LR
SNTEY, ZNOOEFRFNa—b — GRS KV ZELZ T T D RN 2
bh o,

ARFFER Y | 72— —FOTEPERR S DRI S TUIKICRET 2 LIET 2 & B —
b —OEEUZ LY BDNF/TrkB o 7 S A3 il S D ATREMER & D Z L AVRIR S vz, =
T liFa—b —RGEEM AR T L WO ERIFR L IR T AR THY . a—t

—DOVEA A2 BDNF/TYkB o 7 LIS 5 & EZE 2 b b,

%5 381 VEGF RBUXIT 5 EIZ O T

ALY, 2—b —GHHKIC LY HIF-1aDO{EE(LEZ I LT VEGF BENFHE I
5HZ L (Fig.14A,C) | Fthmn7m ) e FrX i bl k2 2 &Rz
(Fig.28A) , I HITZEDOIEMERDITHOWTH T a—/VEHTH 5 afREMEVRIE S 7z (Fig.21
B,C,23C) ., 7 =a—
XA ED HPLC 4y

Bt R 0 B b K5 RIS &

P OH
HOW v
D R OB B S
A==l ] o
A5 L AR S 4 | T~ ¢
F OH
THY (Fig.19A) | Kl on "~
Dehydration OH
ézc]: D 713]:[/72\/@‘/273) 2H:20 :’leﬁ
HCOOD
- Deformic acid
IR L THERS " Y o >
gH OH
A REEX T >+ HFa—=n

Fig.27 BRI L5700 VBN SHTI—IL D HE R EE
% (Fig.27) [62], 7=,

HEFE~NTT a—b —TCIFEEN A oNRn-720 (Fig.21D) | Yika—b—lF7nos
VRO R AR RS E 572010 HHQ ZIEMERAFEIZEVBRELTRBY . Z 0T

OB Ta—VFELE RPN TNDLZ ERNEZLND, T A7 2B IT A A ZAAKHH
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ELEWSHETITONTWDR, ZOWETH AT a—/VENRY R s 2 & 28 HPLC
SFTiC L VR SN (Fig.20D) . LA EDOKERMNG . 7 a—VHENEMENR S TH D Z &
MR RBR ENT, BT a— e e b u—/ /UL MigMEI T 2 @it L, IMNICBET 52 &
PEE STERY 65, 2 b DT a—VENMN BT L. iR R 2 R L T
LAREMENZ 2R bILD,

HIF- 108 A 7 = X AZHOWTIE, 7r Y vk FaXx o bR’ g &ans 2 LR L
23, PHD2 \ZI35 803 70 < | IR T OMFIC L 0 BIFESMEl S iz 2 &5 (Fig.24A-
F) . 2— b —GHERIHEFICEBE 52 TNWD 2 EREX LD, ROS X Fe2t, 7
ZANE U, AET—EBOREBIEH<WETHLZ L, Floa—e—[66]°V T a—/LHH
[671i2 X % ROS OREANEE SN TND Z &b, a—b—ghiHiEeh 72— L ORI
IZ& D ROS 23 L, PHD2 OVEMEAHE L TV D AIEEMES RE S5,

Fio, a—b— UK & 2 HIF-1a0#FE 2%, ERK1/2 X p38 72 & MAPK & 78
B Lo Atk bR Sz (Fig.22A,B.) . MAPK (Z & % HIF- 1oz G5 IOV T
X, 2 FE Tinvitro T, ERK1/2X°p3812 L W HIF-1a® U LA TLHET 5 = & <°[68,69].
ERK1/2 X p38 ®FAFIZ LV HIF-1alZHilffl SNz LR —F —BIaFOREANME T T2 2 &
[70]. 7e &3 ST %, ERK1/2 X° p38 OLEAIC LV VEGF s 1- 5B HI%
P 723, EOIHNT=F ) v A LU AR LR LY /&< a— b —EHIHIRIC
L2FFIIEInN60T T E | AR OMEFOEDOH FNREEL TWS EEX BN
%, DHMEQ OFEZ L Y HIF-1oaDFBEHE I Szl L, 22—k — SR o
WINTIE NFxB 0 VU Vb3 T& e o 72 (Fig.22A,C) . DHMEQ i3 NFkB O
ITORERITH D25, ITHFE, Nrf2 OIEHELIC@< 2 &b A ST [71], NFkB &%
BORETa— b — TR XD BBFELIHE L2 e RBEZA LN D,

MPP+EENMD PD £ 7 /WfifRlZ BT, HIF-1aDiEMEAIZ & 0 AR SE 23 Bl < 4
% Z &R0072,73], JEENC LV — AR IR 2 5] &L 297 2 & CHRIRIRGER) RN

SNDHZEBWEINTEY 74, VEGF OA7e 53, HIF-lab MR MER B OIRR & —
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Ty MIRDHZENBEZBND,

ABFTEL D B2 = — b —OEHUC K 20 R# M 25 VEGF <> HIF-1aD 331555
TEMARIZ KD IR RIR SN2 2 &6 = — b — RIS E £ 5 HIF-1ad& ALK
THDLHT A= VEIZOWTAEEMICHIZET 5 Z & T, ALS X° PD O T R TNERIC

DN TN Z R TE B,

54t AD BIEGERIAFRBLUCKI T 2R EIZ N T

AD DJFRD 1 £ 2 HNTWD ABlX, APP 38t 2 L ¥ —E KUyt 7 L ¥ —FIC
LU EnsZ L THEL, ERENT ABIZ IDE R 7 U T4 2 (NEP)72 812 & 0 43 fig
SND T ENHRESINTWAI75,76], ALY, 2 —b —GHHKIC L v IDE O#Es1
BN ES L (Fig.25C) . BACE1 O % >Ry BB T 5 Z L ainie (Fig.26) .
%72, NEP O s 738U HIF-lall LV I ST\ b Z &bt Sh TR [77], 22—
E—FHHRICE D BEN EF L TWAZEnEZ6ND, 2L, a—be—EHHKRD
WM £ 0 ABDFEAENIIHI X, s fRIMERET 2 ATREE D R S vz, A% ERO ABSY
Wik, FRICEMED IRV E S D AB42 DWW EITT T 2B ARG L TS BE R H D,

a— bt — |2 XD MRAREIERIL VEGF ° NGF 72 E BTl < WHalroic @ < aTae
HHEZOND, FEEE ALS E7 /L~ AW T, GDNF & VEGF # & b I sE 5 2
& T, GDNF % VEGF ZHM CHMSHERMEL ) RN/ RE N ERHEShTRBY
(78], a—b —EBEIZ LV | #Ex REFBHFAGNAER T2 Z & TR0 IRVEIRERHER R
FHHEINTVWDHZEEFEZIOLND, ZORIZOWT LY AfEICEmT 2ITIL, ZEho#
LA BRI REDE I RENICE ST, ED X IR A D = XA THREFHIE S TV DH0

ZRERZAFZE L TV WD D D,
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