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BIOREDOEEESH T HEMEMERIETH D,
£, ALS & FTLD |3% OJR B G CREEE R 7
BMPLET L LD, @A ALS/FTLD &
LC—HEDKEBANRT hTLELTHZALBND L
g o7z, FUS I IEE MM TIX RN
BTET 525, ALS/FTLD OJRroMAaiIc 1T %
D> b DRSO E B AEOERE & v 5 AT
e, FUS O4&BE e #resE S ny ALS/FTLD
DFREAICRE ST 2 AN EE SN D, Hix
L. FUS / v o7 ¥y o iElilak N v 7 70w
VY ARAETIVEER L, VT T RCRT B Z N
I ERBOENRL T T AL - THHE. R OE K
ITENC RIETRE LT L. FUS ek o
ALS/FTLD OJFRE~DHFEZ BT LT,

B. BFFAE

< U A FUS &ETIZ% 7 5 shRNA & FE 3
HVFT 4 NVANRT B =K AAV X7 Z—%
TER LTz, ~ U ZAMIREEEMIRMIICR LT L
FUANAEFEGEE FUS / v 7 ¥ 0 ki
fJaeT VEER L, £, 6@~ v AMENE
B~DAAVAR Y Z—DFEAMFEANZELD [ FUS / v
JET U RETVEER LT, ENENLDE
TR L, EbFR), BRXAEETR. MLy

FRENTERB I o, Flv U RAETILICEL
T 12 Bl LRI SR TEV AT 24T o 72,
(fHERE~DELE)
B &R T ARFERICHOWTIL, B E#EOE
BE Y YR OB ERICET A - v =2 T
VA ESF LT,

C. HroekER

FUS / v 7 F v~ ADBEIRMSEEFRT DFE R
Elevated plus maze (BEEXAFHER) 2BV T
open arm ~OFTERFH], WTERZL DM A &
N7z, F7- open field test |ZH VTR ENEEEEDHE
JI. novel object recognition test {233\ THEFREF
RIMDIEE: . social interaction test {233V T
fighting J8/> OIS, interaction DA LV o
TREFERNA NIz, T OMH., £8).
HEMEITEIORE &\ o 7 BIRIEREEE X
ALS/FTLD DfERE —HERT b0 LEZ LN
7

EIRFEEEREAT OFER D FUS / v 7 X U
TINCRIT BT T AR D BE OFENHEE S
Nizi=, v 7 ABEY R EORBEOEL
EREAT LTz, RERMRME, B/ v ¥y
< U AEREIZBNT, RERAK N AL
Y7 ray NCAMPAZAEEY T2=y b THD
GluAl OREBHEOKTNR I, T 7 ARE
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BEE 57D mRNA OZEM.ZFMT 5 &, FUS
J w7 Z ATk GluAl I8 EAYIZ mRNA ©
FEMIMET L7z, RNA-IP EBRIZFWT FUS
%7 L GluAl mRNA OfEA 23R &h, GluAl
mRNAS KBS NZRE LIz et F o b7 o —7
FHWERNA LV E T T oEA12X 0, [FE
AL~D FUS OFEE DR S Te, R ER
DFERN? 5 FUSILMAAE I3 T CPSF6, PAN2,
PABP LW 7z KImD T aty v o ZIZED 5
BEHOFERT L BAEEER L TNAZ LA L
&2 FUS / v 7 £ 42X ) PABP & PAN2,
CPSF6 OFAMHENMET LEARARLE/L T
WBZEWREN, RV AEEETMT RV
TF=l—a T kA IZBWC,FUS /v
Z 0 AR OB E 4 E T, GluAl mRNA
RV AEEDOERER A LNz, ZOFBEND,
FUS / v 7 F 0N LD BEBORLZEIZLY
GluA1l mRNA R U (A3 M L. mRNA 23R
BEALT AP N E 7257,

B 2 AW BRAEBEENER T,
FUS / v 7 &7 2 X W mEPSC OIRIEE T2
RO KA DT 7 AERE DR T AVRIR ST,

Golgi-Cox Yefa % iV - TR RE LA ST Tl
FUS /v 7 80~y RTBNWT, AN VB E
WCELIZ R BT, BRSSO B AR B
7

mEPSC ORI T &k O T 7 2B DFf
i, GluAl OBEfIRBRIC LV ES R, £z
FUS / v 7 B0 <7 2B 5 elevated plus
maze (231 5 open arm ~DTHTERFE & OEA
[EIZE DAL GluAl SEHIFEIC X 0 E0 fERR
=iz,

D. B

FUS / v 7 Z o<y A0, £8), =
HITHORE L WolomREEEEZ =L, Zh
i3 ALS/FTLD OJEfEs —HBEHRTHET L E L
THEAThD EEZ LN,

T4 1L FUS / v 7 X0 w5 VAR, / v
7 B e A, FUS OFHOEH S F &
LT GluAl ZFEE L, MRS ZERE A <4
SRV T FUS ARV (A) HORE X O Z 0
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LT GluAl ® mRNA OLEM.ZHIEHTHZ &%
~ LT,

FUS/ v 7 X 7Nk o THEL BT T AR
DFD>ITEIR H 13 GluAl ORBIC L » T E
ENBHZENG, FUSICL D GluAl OIEEREIHE
i3 ALS/FTLD OJFBEICEB W CTEERZEIZH 9
ZEDIRIEEI T,

ez,
E. &

ALS/FTLD EF /L~ 7 A D& RBSBERE E — ]
PERTAERLETFTALELTFUS Vv 7 &Y
VU ARSI LT,

FUS /% GluAl mRNA OZEWDOFE 2/ LT
RA N7 AHRE A Hl1E L ALS/FTLD OfE(
REWCEERREZHEY L EZ LN,

F. REAERIER
B

G. IRk

1. FCHER

1. Factors affecting longitudinal functional
decline and survival in amyotrophic lateral
sclerosis patients. Watanabe H, Atsuta N,
Nakamura R, Hirakawa A, Watanabe H,
Ito M, Senda J, Katsuno M, Izumiy,
Morita M, Tomiyama H, Taniguchi A, Aiba
I, Abe K, Mizoguchi K, Oda M, Kano O,
Okamoto K, Kuwabara S, Hasegawa K,
Imai T, Aoki M, Tsuji S, Nakano I, Kaji R,
Sobue G.

Amyotroph Lateral Scler Frontotemporal
Degener. 2014 Dec 30:1. [Epub ahead of
print]

2. Differential motor neuron involvement in
progressive muscular atrophy: a
comparative study with amyotrophic
lateral sclerosis. Riku Y, Atsuta N,
Yoshida M, Tatsumi S, Iwasaki Y, Mimuro
M, Watanabe H, Ito M, Senda J,
Nakamura R, Koike H, Sobue G.

BMJ Open. 2014 May 14; 4(5): e005213.
doi: 10.1136/bmjopen-2014-005213.



2.
1.

Lower motor neuron involvement in TAR
DNA-binding protein of 43 kDa-related
frontotemporal lobar degeneration and
amyotrophic lateral sclerosis. Riku',
Watanabe H, Yoshida M, Tatsumi S,
Mimuro M, Iwasaki Y, Katsuno M, Iguchiy,
Masuda M, Senda J, Ishigaki S, Udagawa
T, Sobue G.

JAMA Neurol. 2014 Feb; 71(2): 172-9. doi:
10.1001/jamaneurol.2013.5489.

The ALS/FTLD-related RNA-binding
proteins TDP-43 and FUS have common
downstream RNA targets in cortical
neurons. Honda D, Ishigaki S, Iguchiy,
Fujioka Y, Udagawa T, Masuda A, Ohno K,
Katsuno M, Sobue G.

FEBS Open Bio. 2013 Nov 20; 4: 1-10. doi:
10.1016/j.fob.2013.11.001. eCollection
2013.

Pioglitazone suppresses neuronal and
muscular degeneration caused by
polyglutamine-expanded androgen
receptors. Iida M, Katsuno M, Nakatsuji
H, Adachi H, Kondo N, Miyazaki Y, Tohnai
G, Ikenaka K, Watanabe H, Yamamoto M,
Kishida K, Sobue G.

Hum Mol Genet. 2015 Jan 15; 24(2):
314-29. doi: 10.1093/hmg/ddud45.

FRRER

FUS regulates AMPA receptor function
and ALS/FTLD-associated behaviors via
GIuR1 mRNA stabilization
Tsuyoshi Udagawa, Yusuke Fujioka,
Motoki Tanaka, Daiyu Honda,Satoshi
Yokoi, Taku Nagai, Kiyofumi Yamada,
Masahisa Katsuno, Masahiro Sokabe,
Haruo Okado, Shinsuke Ishigaki, Gen
Sobue. Cold Spring Harbor meeting on
Translational Control, 2014 September 2-6

FUS /T GluAl mRNA ZEMHORE = L
T T 7 AMEEER O FTLD T8 & il 2
MDA, FHEIML, BRETET. A H R,
AR, AEDE, HREE, SRMER,
KIFHR, IWEESC, WFREE, KREERFE], B

BREde, MARIIIT 2 33 Bl A ARRAEF S
2014.11.29-12.1

The involvement of glial cells in
FUS-related ALS/FTLD pathophysiology
-FUS knock-down glial cells have a
neuro-protective effect. *Y. FUJIOKA, S.
ISHIGAKI, T. SHIROMIZU, T. UDAGAWA,
D. HONDA, S. YOKOI, K. IKENAKA, M.
KATSUNO, T. TOMONAGA, G. SOBUE;
Neuroscience 2014, Nov 15-19, Washington,

DC, USA

H. T EHOTERE (FEEZET)
1. ®EFrEE

ML

2. EAFREHE

ML

_38_



EAGBR AN RELE HERERESERIIEEE SRR ERACIREE EabREERIESER))
MHZERIE R RELE (ALS) HSlIGIERTRE £ O & LI RREEe )

SRR EREE

ES/iPS Hifah S ESHEHROMEFTELXRET B FIELEMD
AR Yy—=24y

it
o

SyHRE  HiREE Y

78
78
SR D, JE ETRA 29
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9) K iPS MIHFZHT
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4) WMEBEMKRZT ) LEZEPIEE - Z—
5) HESKFME-MIEHE T AT LR

B BRI LY, SRET Y, Zfman Y, BE—EY, PiERDY,

MREE

ALS OyRREMER . FHIGRERIE DD iPS Mifan: b EzhR CHEEERHIREMEz AFTOLEND
%o T Z TIPS AN HEEBMHRMIE~ DS EFENRE LF ST DESFLEVERET D720 DLE
AT ) —= T OEBRREFEL LTz, 5%, A7V —=0 T T vA 2TV, {LEMERET D,

A TFFRER

ALS OIRREREASSHTRIBRIEORREIZIB VT,
BE LR CERERE FOEIHHRMR L ER T
X5 IPSHITE A e~T7 UV T e LTHIFES
TWa, L, iPSfifans bFHEE RS
~OALIRITE <1372y (Dimos et al. 2008,
Ebert et al 2009, Karumbayaram et al. 2009,
Amoroso et al 2013) &\ fERT NXFEENH
bo £ TIPSHAN HEE = 2 —1 o ~D3 b
DY PRI HERSFILEMERET D700
CEMA T ) —=2 T OEBRREMN LT,

B. #fst5iE

fE A B0 iPS MIC KT U TR LA A~D
SbERZET 5729 . SMAD pathway % #ifl4
LAY N2 TR~ FET 5, £0
#%. 96 well plate ~EfE L, {LEWEHEE L T
AAN—Ty FAZ V== 7 HTS)EITH, &
BRI O TR L L CiEE R a0 R
#~—H—ThH 2 HBI OEETEIZGFP % / v
74> LT iPS #Hiflg &z %, GFP BBitiEin %
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FAFEBFFENRERE HaRBSERMEERE EHaREBERAEEE EHAIEREEMLTEER))
M ZRIE IR LE (ALS) #TBUIARIERMIE 2 0 & LI RisMEa)
SHEMREREE

Parkin [C&AFBRI Fa Y F) PREDO S FHIE

WrgesE - MY
WG HE  EEe Y

AN IIE N E R A A FERT

WREE

T hIURITER, MIERNO=X VX —EATHTHSH, I hary R TONERE (E7EER) T
HEUFBEEN (Fo hoald) ZEEINE LTATP 28515 & &, electron (BF) DIRHBMIRETIC
FBE B 7% ROS (reactive oxygen species) DFAEIIANFBETH 5, BEEMIMMET L7z (ATP AELHNEES L
72) RRI b RUTIEL DNA, Z UV E, BERE#EE L TEER2%45 & 27 ROS DEA
L S W A OMREIZEL (DfERE) TA0ERS D, ZOREBI bary NUTEUET LD,
T har RYTIEBEEMICHHE (FERORED S@a (BRI har FU 7 OHER) 2EViEL,
FERE L CHIROEFEEEZHERF LD, MIEEICE > TREI hay R TEAETER N2 —
o 7e EOESEMIETIE, BEI b3 Y T OMENEE, MIROATFICNEATHD, Bald,
I, PINK1 (# 7' VER{LEER) & Parkin (¥ F L U —E) OI har NI T7OREEHR
BRI AEE ZEFRCHET L CE 7, INE CICEEMOETISES) L7 PINKI OE/A (O fEmE) -
ER (AT VBBIC X AIEME L) #IEEELZBSMC L, REI bar NI 7 ORBEMERAER L T
T AEEZ. BORBITRETH o7 PINKL IZEKG L 72 HIIAE Parkin DIEMHLIEE L FEI b2 N
TADY I — NEEOBBIZRY LT, TORER, RRI bar R TR ERF U Ik
Rc7 V772 (G8fb) &h, BELUEERI oy R 7IXEEMNICEE L, MiaNo b
YRUTREFICHEESND, 20 bar U7 OREEEEEOTEL. HEMIRICB T 5RER
fE (ma—0 U3 - HREN) OXEREEZ LN TRY, AL, 5%, FEREAIZEEE (ALS :
amyotrophic lateral sclerosis) % & e & FEMREMEBICKTT 285 LVIREERREO L » MR D Z &3]
BTED,

A. HFZEEW

BT, MREMESIEEZTEEI Fa R
T ORRaNE (7 Y T T 2 AT RS,
ENATE LIS LT3, & UTEFEEIT S~
XV R ERE S HREERETE L THRES
Nz ZoOEET PINKI (4 378V VRl
BFExra—F) & Parkin (2ExF U H—F
Za— ) OBEETFEHOI a2 R TORE
ERICBIT 2 EEOMANSEICERLTWD,

INETICHAIE (1) PINKLIZI =R
UTREETHDEE, EFRNICSEINATNT
BHTE 2V, BidtEH uncoupler), filx X
CCCP (carbonyl cyanide
m-chlorophenylhydrazone) /LFZ L ->TI b=
N7 OBEEMEERTEEDE, ZOEEI b=
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v RU T OAEIZ PINKL BZE#EITHZ L. (2)
% L CEFE L7z PINKI1 25HIf0'E @ Parkin 2 815
I bR TICBITEES4Y 7 v— MER %
BETHZ L, (3) HMRE (A M) 1o
BEI bar FY TIZBIT L7z Parkin (3B ER
DHIEERICERTS 2 b, (4) BEI v
R U7 L TEMAL L7z Parkin 13, 28 OSMES
VR BHRAERTFT AT H L, (5) SMEX
VPRIEDaEXTF AL, K48 U 7 Al L K63
Vo7 BORY) < —MNRIETHZ &, (6) EiE
TR RYTIICE, 268 70T T A

p97ATPase/VCP/CDC48 3 [RIRFIZ AR E 7> b %
TT528, (7)) 28X%F AL LEEI b=
Y RUT OINES R EIE, 268 0T T Y —



DZEDT UL ERZTHT L, (8) &
KA KER D OBIEI v RY T, pb2 (KFF
BICE AR L L CIRBE S N A DBRIRIA — 7 7
— (Mitophagy) IZ & » THfElREIND Z &,
LZOMREHRELTE, ZHLOLDORBERNPDL,
PINK1-Parkin 283 ha v KU 7 O BE %R
R T, (BEEMAMET LTATP BE&H T
W) EBEI b NI TR T T Y —Lk
A= Ty U OEEEATI VT T AT LD
HOHVVTEEREEFBELRVWEIIICEHAKLE LT
BEEL CWA I ERIBELTEZ,

L2 L7278 6 PINK1 & Parkin 13, Mg C%
DIEVED B ICHIE STV B8, Z D4 THiE
1355 E R TH o7z, Frox IZFEFEE T2, PINK1
DER (GrfEams) mlEsEsErn (B2 VR
LIz X 27EM ) HIEEEZEE L, FRI b=
YR T OBERBEEE HF LUV THLNILT
X7, L2L, 2 b R THAEICEET S
Parkin OFHE#EIL, RATH -7, Frxid,
KEE, EVEIARHATH - 7= PINKL IR L7
faE Parkin OIEMHALEE L AR = KD T
~D Y 7 v— MEEORERICRE LT,

B. BFFEGiE

Cells, plasmids, and transfections: HeLa cells
and MEFs were cultured at 32 - 37 °C with 5 %
COzin Dulbecco’s modified Eagle’s medium
(DMEM, Sigma) containing 1x nonessential
amino acids (Gibco), 1x sodium pyruvate
(Gibco), and 10% fetal bovine serum (Gibco).
PINK71"- MEFs stably expressing WT or
mutant PINK1 were established as reported
previously. To generate HeLa cells stably
expressing PINK1-3xFlag, HeLa cells
transiently expressing mCAT1 were infected
with recombinant retroviruses harboring
PINK1-3xFlag. Recombinant retrovirus was
made using PLAT-E cells as reported
previously. Plasmids for expressing WT or
various mutants of Parkin and ubiquitin were
described previously or were newly constructed
by conventional methods. Plasmid
transfections were performed using the

transfection reagent FuGene6 (Roche) for HeLa
cells and polyethylenimine (Polyscience) for
PINKI' MEFs. To depolarize the mitochondria,
cells were treated with 15 -30 uM CCCP (Wako)
for 2 - 3 h unless otherwise specified.

Phos-tag assay: To detect phosphorylated
proteins via SDS-PAGE, 12.5-15 %
polyacrylamide gels containing 50uM phos-tag
acrylamide (Wako chemicals) and 100 pM
MnCl2 were used. After electrophoresis,
phos-tag acrylamide gels were washed with
gentle shaking in transfer buffer containing
0.01 % SDS and 1 mM EDTA for 10 min and
then incubated in transfer buffer containing
0.01 % SDS without EDTA for 10 min according
to the manufacturer’s protocol. Proteins were
transferred to PVDF membranes and analyzed
by conventional immunoblotting as follows.

Immunoblotting (IB) and Immunofluorescence
(IF): To observe autoubiquitylation of
GFP-Parkin (an indicator for the
re-establishment of the latent E3 activity of
Parkin) in IB, lysates of HeLa cells or MEFs
were collected in TNE-N+ buffer [150 mM NaCl,
20 mM Tris-HCl pH 8.0, 1 mM EDTA and 1 %
NP-40] in the presence of 10 mM NEM, which
protects ubiquitylated proteins from
deubiquitylase activity. For phosphorylation
analysis in IB, lysates from MEFs and HeLa
cells were collected in the presence of
PhosSTOP (Roche) to inhibit phosphatase
activity. To detect various proteins via IB, the
anti-ubiquitin antibody P4D1 (Santa Cruz,
1:1,000), Z0458 (DAKO, 1:500), anti-SUMO-1
(GMP-1) antibody 21C7 (ZYMED, 1:500),
anti-Parkin antibody PRKS8 (Sigma, 1:2,000),
CS2132 (MBL, 1:1,000), anti-Flag antibody
2H8 (Transgenic, 1:500), anti-Mfn2 antibody
ab56889 (Abcam, 1:500), anti-PINK1 antibody
BC100-494 (Novus, 1:1,000), anti-GFP
antibody ab6556 (Abcam, 1:500), anti-VDAC1
antibody ab2 (Calbiochem, 1:1,000), and
anti-FoF1 antibody (gift from Dr. T. Ueno,
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1:1,000) were used. To investigate the
requirement of diglycine motif of
phosphomimetic ubiquitin, we replaced the
C-terminal diglycine motif with either Val or
Ala (G75V/G76V and G75A/G76A) and
coexpressed with GFP-Parkin(S65E) or
GFP-Parkin(W403A). Note that
auto-ubiquitylation bands of GFP-Parkin are
slightly shifted upward by conjugation of
exogenous Flag-ubiquitin(S65D) when
Flag-ubiquitin(S65D) was coexpressed. In
contrast, auto-ubiquitylation bands of
GFP-Parkin are downward when
phosphomimetic ubiquitin with the C-terminal
diglycine motif mutation were coexpressed,
because only endogenous ubiquitin can
conjugate. For IF experiments, Hel.a cells were
fixed with 4 % paraformaldehyde,
permeabilized with 50 pg/mL digitonin, and
stained with a primary antibody [anti-GFP
antibody ab6556 (Abcam, 1:500), anti-Flag
antibody 2H8 (Transgenic, 1:500), anti-Tom20
antibody FL-145 (Santa Crus Biotech.,
1:3,000)] and a 1:2,000 dilution of the
secondary antibody [Alexa Fluor 488- or
568-conjugated anti-mouse or -rabbit IgG
antibody, (Invitrogen)]. Cells were imaged
using a laser-scanning microscope (LSM510;
Carl Zeiss, Inc.) and image brightness was
adjusted in Photoshop (Adobe). For statistical
analysis, subcellular localization of Parkin and
ubiquitin were analyzed in 100 cells across
three experiments, and statistical significance
was calculated using a one-tailed Student’s
t-test. When mitochondrial localization of
phosphorylation-deficient ubiquitin(S65A) was
examined by IF, HeLa cells were treated with
CCCP for 3 h to reach a plateau because
overproduction of S65A delayed Parkin
activation. To detect the autoubiquitylation of
GFP-Parkin in IB, the cell lysate of HeLa cells
or MEFs was collected in the presence of 10
mM MN-ethylmaleimide to protect ubiquitylated
Parkin from deubiquitylation. For IF
experiments, cells were fixed with 4%
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paraformaldehyde, permeabilized with 50
pg/ml digitonin, and stained with primary
antibodies described below and the following
secondary antibodies: mouse and/or rabbit
Alexa Fluor 488, 568, and 647 (Invitrogen).
Cells were imaged using a laser-scanning
microscope (LSM510; Carl Zeiss, Inc.). Image
contrast and brightness were adjusted in
Photoshop (Adobe).

LC-MS/MS analysis of ubiquitin: Mass
spectrometric analysis was performed as
previously reported with some modification.
To identify endogenous S65 phosphorylation
ubiquitin with a K63-GlyGly branch, whole cell
lysates of intact PINK1-expressing HeLa cells +
CCCP treatment were subjected to SDS-PAGE,
stained with CBB, and in-gel trypsin digestion
was carried out. Gels were extensively washed
with MilliQ water (Millipore), the low (<14k)-,
middle (14-55k)-, or high (>55k)-molecular
weight fractions of gels were excised, cut into
1-2 mm pieces, and destained with 1 ml of 50
mM ammonium bicarbonate (AMBC) buffer
containing 50% acetonitrile (ACN) with
agitation for 1 h. A final 100% ACN wash was
performed to ensure complete gel dehydration.
In-gel digestion was prepared by diluting
modified sequencing grade trypsin (Promega)
and lysyl endopeptidase (Wako) with 50 mM
AMBC buffer, pH8.0, containing 5% ACN. The
digestion solution was added to the gel pieces
and incubated overnight at 37°C. Digests were
quenched and extracted by addition of 50 ul of
50% ACN containing 0.1% trifluoroacetic acid
(TFA) solution for 1 h by shaking. The digested
peptides were recovered into fresh Protein
LoBind tubes and an additional extraction was
performed with 70% ACN containing 0.1% TFA
solution for 30 min. The extracted peptides
were concentrated to 20 pl by speed-vac. The
concentrated peptides were prepared in 0.1%
TFA. The resultant peptides were analyzed on
a nanoflow UHPLC instrument (Easy nL.C
1000, Q-Exactive MS and nano electrospray ion



source; Thermo Fisher Scientific) with the raw
data processed using Xcalibur (Thermo Fisher
Scientific). MS spectra were analyzed using
Protein Discoverer software version 1.3
(Thermo Fisher Scientific). The fragmentation
spectra were 26 searched against the UniProt
database with the MASCOT search engine.
Data were prepared with PinPoint software
version 1.3 (Thermo Fisher Scientific).

LC-MS/MS analysis of immunoprecipitated
K48-linked polyubiquitin chains: Lysates of
HeLa cells stably expressing PINK1-3xFlag
were incubated with Apu2 (a rabbit mAb for
the K48-linked polyubiquitin chain) or
anti-SAMMG50 (a rabbit mAb serving as a
control IgG) coupled to 10 ul of Protein
G-Sepharose 4FF for 2 h at 4°C. The beads
were washed three times with TNE-N* buffer
and boiled in Laemmli's sample buffer.
Immunoprecipitated proteins were resolved by
SDS-PAGE and stained with CBB. The
high-molecular-weight fractions (> 60 k) in the
gel were excised, and in-gel digestion using
trypsin and lysyl endopeptidase (Wako) was
carried out as described previously. The
resultant peptides were analyzed on a UHPLC
system coupled to a Q Exactive mass
spectrometer (Thermo Scientific). To generate
extracted ion chromatograms, the raw data
were processed using Xcalibur software
(Thermo Scientific) and directly analyzed
against the SwissProt database using Proteome
Discoverer (Thermo Scientific) with the Mascot
search engine (Matrix Science).

C. HrEeHkER
O NIEMA Parkin OTEME(LHHE (Nature 2014)
BEEMMET LERERI har FU T OSME L
ICERE L, {EMERICER L7z PINK1 (Okatsu et
al., Nat Commun 2012 and J Cell Sci. 2015) 2
Parkin ZVEMHEAGT DRI OWNTIE, Z NS
B UERLEESE Ch 5 PINK1 2 Parkin & U 8
LU TEEETDE VI ETARRELEZH,
T ZTIOEMEZHRFTT 2 &, Parkin @ N-2K

uHfHl> UBL (Ubiquitin-like) KA A @D 65 F&
HD Ser BEMNY VB{bENH6Z 2 RAMH L

(Iguchi et al., J Biol Chem. 2013), 2T, =
DENLICE R Z AN TY VBRI A 2 /ERL L
7273, Parkin (358 EVEMERICEE L2202 T,
Z D Z kX, Parkin OFEMALICHKEZ: PINKL @
BRSFBICFET DI EE2REB LTV D,

# 2 TParkin @ UBL FAA 28, 2 EF%F

Ve SREERICEL L TWD Z L A AFEIC, =
v F 0 Parkin TIEME(LSND Z L 2HEE L
7o EEE. M % Piit%Al(uncoupler) TH B
CCCP THLHET B & Parkin DA BT B
FrbSerS N UEMEIILD Z EEEE DT,
Mz TY BT Parkin (2 U > ER AR R
X F UMD, NEHA Parkin 13,
PINK1 FEEFFRICIEMRI iR S 7z (Koyano
et al, Nature 2014), Z ®OfEE. Parkin OIEE{k

(ZEOHEERBOMER) WERST L~V THE
BT,

@ ME Parkin D REI har KU T7T~D U 7
JL— hfE (J Cell Biol 2015)

fifaz CCCP TAHE T 5 &, PINKI OFEIC
FE L CHiIRE @ Parkin 12, REI b= RV
T~V 7 —bhEb, ZIVETIZ, Parkin @
FE L LTRESNIZERDI har FY 7HME
&R ED Parkin OFRETHH T L &RT
MXPMESINT W, LarL—FH, FEMRIE
Ry 7T R FA LT PINKL 2 #ifapy o4
NTFFICEFENCHEBE S D &, PINK1 2377
95 hary N TLSADOF NI T Parkin
NI —hrEnd, ZOfRE»S, PINKL 2
Parkin O FETH 5 FREME b RE S L7225,
N2 PINKL S KRED Parkin# REI haa R
VT ZN—RTEDHI 0, BRERMAEEA
NBETE RN b, ZORE G LEEW
HDTH-oT,

—J5. Tony Hunter ® 7' /—71%, V Bk
Parkin 3R 2 X F U EHEMAEERTLHZ &
MERY 2 EFF ) Parkin OZBETH S
AREME A TR L7z, L2aL, Hx OMEETIE, &
DORAEERIZ, FEFICHFHREDOZ LVERE
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ot Frxlx, 2ERFURY UBRILEND D
EEPALNCLZDT, VUBERRY) 2% F
VEE L U BBV Parkin OFEEMER T
e, AVERKRRA VTR AEERN
MRSz, TR, U UVBEERY 2 v X F
VR Parkin D BETHAHZ LR LN E -
7= (Okatsu et al., J Cell Biol 2015),

D. B2

AIFFE TR L7Z L 912, PINKL IZ L% Parkin
tavxF ol CBuEME VS TR L
Mol EDOFERITI Y Parkin OfF iﬂﬁ%%’f%ﬁi\
fREA S NTe, BIRRBZREM S T L LTEEREE %
Ho TN FFnY /ﬁ&ﬂ:ﬂ%ﬁﬁiéﬂfﬁ%ﬁb
B 5L OERIT, BRSIOMEELZE
ET, ER Y CEBEAR Y 2 B R F 80 Parkin
DVETEZ—THDLILDORERL, BMSIOZE
EOWMETHY, BRELLEREIETZ, 20
LS BRI E- T, IBEMAMET LEEARI =
KU 7 £ PINK1 2EFE - &b b &
Parkin 3L 2T b2 R TICY 70—
b5, ZOEMILENT Parkin I3 & bz B
XFF ARG ERE L, RSN VB{ERY
I EXF UHIE, EIEMELIZERR L7 Parkin
ZZITEY . Z O Positive-feedback AT AD
EENC X > T, »ED PINKI OFHEICL - TK
#® Parkin ZREI ha v NUT7IZY 74— R
SNAENT-BENSEICHATE -,

AWFFEDRE R, PINKI-Parkin #&# D& M1
BRENRS T LV THLNERY, I b RY
7 OREEEBEORTNERA SN, 5%
PINK1-Parkin iZ&E A b=z RU 7O EFxF
b2 Mitiohagy (GBIRMIA— N7 7 U—I2 L5
I RITOZIT T UR) EAMMICHEET
DPDOERERREAN, RESNT=EEE b, £22
D PINK1-Parkinic L5 b2y R 7T OREE
BHOBFENIMREAL S— 2 Y UFFRE O ALS
EELMOZ OMRENEBORIEIZED LD
WD PR RERBREEL o TS,
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E. #&#®

REI bz YT E#EUNLST 5720
EEMMET LS hav R Y 7 2 HREL ;%guj-
DIENTFES 5, £ DHF LS FHPINKITHY |
PINKIER b R T OBEEBMIMETT5 &,
SIRPLRNTERET D & & bIoy FRIEAEER
WCEDZHFCoBE Y VEBRIC L o TIEMEIC
HHRIND, INWBREI Fary RUTEE=4F—
L, AR E LTUAETIHRETHD, REI
k= R U 7t PINK1O &R (quantity control)
K OVEHRY (quality control) #IMEIZ &> TiBI X
NTWB, ZORBICINZ T, A, Fxid,
TEMHER Parkin DIEMALHERE & Hifa & Parkind ¥
ARIADEI bar R T~D) 70— MEE
DORERRICERI LTz, TN HDFRERDG
PINK1-ParkinRiZ LB b NUTORERE
RIS O AR R EMERBE S LT,
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BAGEBREMERCE BMREERRMEEE EAMRESERMEREE (EREREERLEEE))
MHZEERIRELE (ALS) FrIaREMEZ O & LIoiEMR

SHEPPREREE
TDP-43 O E Y

FEsEE  RANEA D

Mo E T HET Y, BE By, FFEHE 2, MIIHAY, ez v
1) HEEEZFEREIIIERT RAE - BRI 7257 B

2) HPERE EFERR

REE

TDP-43 13 ALS %° FTLD O&HHEEBEYMOTERRNERE TH D, L Led s, TDP-43 B E
DX D T THIREFMEZ T TN OV TERIEA L TIERY, Fa 3BEMRET L ZANT, &
£ TDP-43 & TDP-43 @ C Rk A 233 OFIC L W R EM 2 REBETHZ L 2N L, &2
TDP-43 (ZBRIFEHR ST 5 L ICBE LN, IR =B OiEE, G2/M HOEIE%2 445 8\ O HIEE 25
L, —7, C R % RE Lz MIIIZ 8V Cid, TDP-43 W7 136 U723, & TDP-43 O34
DX D BRMEIIERR TE R o7, HESBEMEEIC L 58 E 05 RNA polymerase IT & | specificity
protein 1 (Sp1)=X° cAMP-response-element-binding protein (CREB)72 £ OB R+ EEEMAR L LBE L
TWAHZ &ML, FTLD O BEMYF OaEHEEYEEIZ Z Y. RNA polymerase 1T 75 TDP-43 §4E
BIZBELTNWA Z L 2R LTc, STBEMOMEN NG, TDP-43 FREMEMKIZBNT, 7R = 2%
RIRT DFEIE LR o7z, TNODFRERIT, BERT TDP-43 13EEMERK 2/ L CRIEE NN

BZoTWaZ & ammgets,

A HFEER

TDP-43 I3fZEMMERIREE(LE (ALS), BXLT
ATEEAIERZE S ME (FTLD) 72 & O# A MR B
CRBWTHIRT 2 v F VBN EERD
FEERBEY THY . TOREOHHCIENY &
RAREBICTRVBRD H D Z E BRI TN 5,
TDP-43 DERE & #REMEOHF 2 b 2T L,
FOUEEERAIFIT A Z LR TEIULALSSSFTLD
72 E OEHEMERB ORI DR D Z LIRS
ns, KFETIE, TDP-43 D2EHSF. HDHW
T RIEEREEEERMENICRE ST &
IZ&L D  TDP-43 B ATER-OMBa M 2 B8 L,
TDP-43 EEHERTE AL & #RR M O BfR PRI 22
DAA=ZZALIDWTHEF T2 L2 BB E LT,

B. BRIk

b MR iask SH-SY5Y I, &K b  TDP-43,

HAVTBREMIBWTEOEENER I TY
5 TDP-43 D CRMTH ZFHATHa AT 7 b
FEAL, MmOEE, MEPNIZEIT 5 TDP-43
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OERR I OWTHRE Lz, BETEAND 3
H#% DM\ T, BrdU BV ARBEZRIES
HZ LI LD METERE AR L, EoE A L —
P—EMBEMEEIC TEER & LRTET HEFORK
REIT-T,

(I ~DELE)

BT X R TR M SRR G E A A 2R AT
DEEEITHRH U TERE B, TR ORI,
YRR OMBEEERITHFORFE ZHRH LT
BE T, EBRRHICHE S TTo 72,

C. WrotkER

1. TDP-43 ¥E4E 1T & 2 HFHRE

AHFZETiE BrdU OB Y IA A % FEIZ I Ml s
BRI Lz, ZHRMEEOF I DUV IARICE
ZEBREREIEEIC D D $ 0T #EFEAIE TIX DNA
AREOBI BrdU ZH 0 iATeZ L 2FIA L, HE5E
HERE & R A KBS B FIETH D, CHRET
RERBIEMRE RS L. BERERMIRIX
Pefn K70 (0 F DHERE L TV R 2 & 3 HIBA



Lz, EEORBR, BEFEZERL TV 5T
IRFIEELRII BrdU OV IAALDBHE SN TEY,
SFEY, BEENMEIELTWAZ ENMBALE, —
5T, 42E TDP #%H L= TH ., BrdU #H
DAL TOWABOE G N ESLUTFTETETLT
By, BEIEMEINEZ > TWAZ ERRENT,

ETOP-43REIUERIC ST SMPAREE (Brdu BRDIAF)
The proliferation of cells with TDP-43 aggregates was strongly suppressed

Ry —rrE)
- 8 3 ¥ 3 % 2

~ - - "
CE(162-414) prn P

FI T, ZIZTRLNEHEELL « H DIl
WZOWT E SIZHRETT A 7210, IR E ST &
Tol, ZOFER, £F TDP-43 HIAMIBITRK W
T, G2/M oM v, HIlaE I
BERABE WA EPBEINTL, —FH., CK
IR A BB S SIS VT, MiRER O
BEIHEVHAONT, BERERIC K DM
JazgtEii 2R TDP-43 L3RR A A=A LT X
DHFEIND I ENRBENT,
EHETDP-43 IR (T 3517 D HERCBIARTAR

PECFP { FTDRL ¥

} 162414

2. C il i DEEsE L ik
BERTEAL & MR & OBEIZOWTARY 7
JVH RIS W TER S O BE SR B OFIE
HOEVITEITICEE THDH Z EPRESNTND,
% Z T TDP-43 @ C Al ke & Mz oo B8
FRIZDOWT, EREHIE#EICER LT LT,
EEBYEMEAMTH 5 RAN pol I1 R, ExEHE AR
RS D EAERER T Spl X CREB 72 Fizo
WTRE LTe, ZORER WTnos4F 6 TDP-43
D CERMFEEERELF[IET D Z BRI NT,
F£7-. RNApol I (2B L CEitaiT o7 &
A, CERER Z%B LM T, RNApol II 23
TDP-43 & £V &< LT 5 Z LRSI,

RNARU A S—EHBIUEHBRREETORENRE

3. BEMITIT BT

EREOBEMOMIE CREROBRE B Z > T
A EiERT 57-%. FTLD BREMOE 2 50%
ARG T A LICX VR L, ZTOREER. U
Bk TDP B D dystrophic neurites 78 RAN
pol Il THEMETH Y . EEOEF I AMAICE
WTHEEREBELTNDZ EBNREINT,

E DICEERRD O A, RS & R
L. 7R M= 2ADOEETH D PARP Ot LI
DWTHRNT L7z, EORER, 2% TDP-43 13 &EE
T ARV TEH PARP O H A/ —E iy D1
MImE SN, BEMIBNTHET A h—T X
CITRRD AN ALTEENREZ o TWEH T L
DIRIE X 3T,

D. B

TDP-43 7% ALS <2 FTLD D488y R &1 iEY
DOERERZE TH Y . FiEtk ALS OBRIEFHIE
b b2 OBREPIHFREEZTHFEL, ALS 25
FEESEDHZLITALNTHDEMN, EOX DR
TEEEFRET AN ONTIL, Hx#ER1D
5EZATHD, Forld BEEMICE & TDP-43
DERE, HDHOIEEL R RBBE S, EOE
ERTE R EE I AT MEIZ DWW TR LT & 72238,
SEOFEN 2B, 28K TDP-43 [HBREIBEHR I
2T, MBEESOREESIEEIL, TR R
VAERBMSFET LI ERHLNE kST, I
£ T, BAR L | TDP-43 °RIE L EETLIER
A L7258 TDP-43 2 BFIFEHEATH TR
Vrzmy I ARSERFIER S L, ALS £RD
EEBAHAEZRETHZ ERMESNL VLR, &
HOBRIFEH~ 7 RTBWT Y, HEELO#AF T
fAZEENRR - > THR Y, ZTOREFRLE LT, Mgk
SEHEEOERDPH TWAAREERE X HLb,
—75. TDP-43 @ C Kt Jr & FE S & 7o 11l
THEHEA LN TR b — 2O &
Nigio7zid, CRIGDEEEZ AL TV 5
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flz B TCiE, 1E1E 100% OEIE T BrdU LY
ABENEESNTEY , BERBAIC L HM
NRYEFEINE] 3RS bivTe, FEEERIZITEED
LB E| & B 724 RAN pol I 0, ErEEA K
KT 5 EAREERT(Spl, CREB 72 &) 03 Eise
IZEDVZENTBY, ZNOPEEREFE L5 &
B L CHETEIEIC 7N o TV D Z L FE < IR
B XN,
EEOBEIRMOMBITNO b, BEKBRL
RERFOBEL Y R ENS LI, BEMTIE
FIUVAVEZ=y I T ATRINLTND LD
T A= OIEEART A M= AT S hie
o7,

E. ##

P EofERe Ehn, ALS % FTLD T,
TDP-43 WEEREFER L. TORKR, REESE
REMBIERI &N THRAICEENEITTHZ L
NI RBEND,
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FEAGBRAMERLR HeMREERRMEEE ERMRESEERIESEE EHRbRBEMLIESEE))
MHZEIEAIRELE (ALS) BrfliafEmzE 20 & LI miEmn)

SHEMEREE

Tg-SOD1G93A DMK EENI 5T FDEESHTEL 7 ALV - REAIEENT

W HEE il D

MIEw & BH ORE) FHXRY, MAEILMAY, KH—FEY, MWifET,
FAREZ D, BETHL D, MEEEN 2, MERET 2, FARES?

D) JENERRFEHTHEHE L 7 —

2) REURZEAMATRE
3) FALRZFE AR

MAEE

Rz ik, HEMEERZREGE (ALS) ~OIREEIEAZE 2 5 £ T, MRRAOKRBIZESEHILiE
BT ET, = L CHMREER T (Hepatocyte growth factor: HGF) AS/REEDEITHNHIER . EEEE
WEER., SOIEEMEEDENLLZLEFMETVRLTE T, & BIZFDOH TN b D
T& 77, HILREEARAEEHBZ SO/ N —7108 0 ALSEF L Tg T v h~FRIERE) S O rhHGF #
R B DOFHRBIBEEPERIC K VR OWE. FMERMRNR SN, BE HGF OREIEN&R 5 DIRER

(FEPEAR 1 48) 23R, FRERFE [T FEOEMMBED DI TV D, AL TIL, HGF OREDROEHELE
B LFEEZHED D Z 2B E LTS, BN EE L0, ALS OFREEERTOHRENF L .
W HHRRICEERBE L TWHARWIH20b 56T, JRERRANPHRRICEFT L TVWEIRTH D,
ZOEBEA, MEMEMBEMOFEETH L, ZOFEICLVERMEPIZEOFEINTL 24 DHE
FORBEHRRANEZ TERVWED LREL, FHRERAF— ¥, KEEIL, ZOHBITREOR
%1757, Tg-SOD1GI3A ~ U A DK F DEEE F & ik r I E 2005 THEAT L, B4 -littermate
CHEEAT LT, A ORFPEET LI ERHLE, 4%, TNODOEBERFOHENTZ S 51T
e, ZoH0 6 HGF & %R L TRBEETZIH . H 25V reverse T 5 RFOMEAGOELZH LT
LTW&ERW,

A BFZEER ¥ B (JRED reverse) DFEMEFESLZ BIE L T
ALS HEREEBETFHWOLRIEINZ, WT 0D,

FUHMRERIZIRE L CREIL T2z d b

HF DA A ATHRRICEICRB LTRY, B AETE

EETDHZERSEITLRRICESHFE Ch D, M
BLSNDE P TORBOWMEITDR L, Zhid—
J7C. ALS OJREEMLSFD 1> SOD1GIY3A #1&
FRIT D~ 7 2 (Tg-SOD1GI3A) IZHB W\ Thi,
B ORI HAT L CHIR CREE LN
BN, HRROFEDOEITEL L B2, BEEL
TWSHENRES LTS, KFZETIE, =0
FEOS FHFOMRALEEKI—LE L, TOfF
BIC LY HGFIZ X B ALSBES R 2 S blcm bk
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Tg-SOD1GI93A < 7 A DJFHED Time Course
W L7ed, ik, EREIR & FREA B L, X
REW & L CTF D WTlittermate & LB L, A8
D EEESW R CREERICIENTT 2,

(e ~DELE)

AP RITENERRFEHEREZESL I UE
CFEBRZ ERZEEBRDERDOS &, BME
EICED TR A ED T,



C. HFaests R
WT-littermate & (i L, #Ex O FHELENT

B ERBELNE RS TER, TOEENL, FE
DETTEE LT,

D. %

ALS%EE W% < OFREWRBITIRFRIED 2
R TH D, 1HLREVEREREFSEEL T
%, BRZBOBERERT I RL LRESATY
A, DTN HARRICIERE LR E LTV
Wb 737030 B, EICHERITIRENFEH T D,
T OBEEIIRFZICHL NS R o TWVRY, FATZH
. ALSOEF NV NG VAV 22w 7T AR
WCIE, Bl — BB LA B T D05, Mk
ICHER AN TAHRNCEET 2 BE N HE S, Bk
HIXZ DEWCER LIFRE T TD, HGF
DALSITHN 2 T, MEERBE/ MM ZEAE 754 (SCAT)
TV v I A VT L CRBETRBIER R
NhHBHZEERALMC L, ZOFERAEFELT
I, R B BRI R ER TN X
T, /NEDZ ) THIFETH DN~ 7 ) T H
JalzBIF B I NVE I VBN TV AR—E —
(EAAT2/GLT-135 L O'GLAST) DOZBUKT 2 #
T AR ERH L, ZhoOFERIT. 2D
EREETFIC L > TERBINAEBICKT 5 3HE
DA FHEFFITHE A% b T IR O /et 27w
LTW5, 20X ICHEEITOMM, EEhKaE
DR ERLHMDIEENRITE <~ DREBEIZBWTH
Sk RoTETND, FIZHILZOBAT, il
DFREE~OPRERERBELTND, —H T, »
PHOEBRTHFEETE I <MHl L, #eEDik
EHENBH DN, 5ELRRREDreverselJITRLEI L
TRV,

- blx. ZORKEE L CIEMEM OFE
EH LT, TRbbL, MERRIIAEERR L ITMmE
BBIF A L TMSE LTV, —F T, DlEss
IEERZEN L CHELY ORTFOBEDREFX
TEAH7DITRERENSIH LD, HDHWIZE
reverseS 5 LWV HRERTH D, EBR, & FALS
BEICBT BB ORBEOBENR D DD, (A
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BAFEBFFMERR ERMRESERRMEEE AR ESERLMEEE EHaREEMLIREE))
MHZRIERISRELE (ALS) BAIARIERFE 2 O & LI iR )

SRR s
ALS [ZHE T HBRORNEMAERERFORE

WFoesEE  LipE Y
Wl % - BOBMEM V, /ha Y, EESRAD, KT 52, I @}lY, FHiokkl Y

1) A EBRY REEZVER HEREESESE
2) [ HEZEHIER

3) ARMREAENT

4) HORRZE WAL sER

WMEEE

ALS 2B AHHONELEMREER T L LT e X P U7 £ F U LEEE SIRTL BL OV AT A
a7 7 —EHERT YRAFF 2 C (CysC) DREMRL KT L7z, SIRT1 % MR CE R e
THEE SOD1 v v ATIE, AFHHMOFEREENR LN, B\ a v %378 HSPT0i ORIFH
H L SOD1 BEEOBA DL LTz, SIRT1 OBFEIFEBILEST, B\ a v 7T HSF-1 07 &
FNALRFEEICTLE L Tz Z & 225, SIRT1 28 HSF-1 O 7 v F 1 b %/ LT HSP70i DR EFH
EL, BHEOREV SOD1 BEMRE D & THREEDRER LB Z bz, —JF. CysC 1355Hh
~NRINT 5 Z & THRREEEML Neuro2a 38 X OISR EERAIRIZ LT . E R SOD1 HkDE
PRI S MR ABRRSE 2 3] L7z, CysC iz X 2 RHIREIZIL, AMPIEHE(ET 0T A4 v F—E 20
L7cA— 77 o— DG E BT 70 BOESRENGRANCREINLI ZEBPMLBETHL LD
HEA L, EHIZ, CysC izl VY —AnBEMEA b U AEFAICHIBER ~RH LU CEBE L2 &0 56,
CysC Iz L MR HEDR L ALSFHFEMNEHAETH 57 =T /MEOF AL E ORICBEEERH B Z & 2R
B ENT, PLEDERENS, SIRTL B X CysC id ALS (28T 2 FHHRONEEMREERFTH Y |
ALS OIRFEERN E LTHEETH D Z LR I,

A HFEEEH

ALS XU & LR MR BIZIB W T, M
MR DZEME 2 WD NS BV R D B NI BEE R R
Thd, FlZ, IRAT7+—/VINLEEEX Y
BOLERBITHRMIRIC T 2 BHEORBEICEET
HHEEZONTRY, BFEZ RV EICHRT
D EMD DI 2 R T & DR F DOBAZE K
DHENTWD, 2O &5 R REER T OBEHY
F& LT, HxIESIRTL & CysCIZ& B LT,
SIRT1 1%, EHFEMEERLRT L L THALNLOER
Sir2 OFAIEICBITHHRER S THY, B X b
Bl 7 & FALBESR & U CHRET B, %< DSEITHF
e, SIRTL IIRHECHMAER, ¥ RV &
EEEMELHET A LICk o T, BEA L
AL ERET D Z ERRE SN TVWD, &

. SIRT1 DEE THLEY = v 7 K+ HSF-1
BIEMEALT D BB 3 v I X R TBEORE
FHE A L C arsynuclein 72 &l ORI A B
DIFRZ X7 ikt L CREDRE b2 &N
G2 E 720 | SIRT1 OIEMEAL D R R I H 2
ThDHIEWTBRINT, £lo, VA ZF 2 C(CysC)
EREHEDO AT A a7 —PHERFTH
D, ALS TITRBRENLRHAKRTH L7 =T /)
BOEERERY VX7 EE L THMLNTWD,
FATIFFED O, MERIE T O CysCIREREW
ALS BFEITEV ALS B3 & i U CAEF#RM 2
BV Z &R0 CysCIZHAEA R L AR ED L DRGE
RPN HDZEPFESNTEY, ALS 12BN T
% CysC AR EN I HERE T B ATBEMEDS R
e E T,
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% Z T ARHFSECIE SIRT1 B LW CysC & ALS
ZHBT BF e TR R ER 7 OEM & LT,
TR REZ R OGS & E O TSRO % B /Y

E LTI EIT o 72,

B. #FEESE
< ATV F T eE—%—0OflE T TSIRT1
ZREREET S5~ A (PrP-SIRT1) Z{E® L7

(KRTE L 0ERFR), FIRMFRZETD
SIRT1 BRIFERDOELEZHA LT T LH720
PrP-SIRT1 v U A DAIFHM OFFM 3 L OYTENE
Hra e Lz (B IR oz & oILRFE)  RIZ,
Z ® PrP-SIRT1 = 7 2 % 2 %# D SOD1GISA
<7 A (BFRHEFRH: SOD1IGISA-H, EHEAHM:
SODIGY93A'L) EXELTCH T NVET ATV =
=y 7<= A (SOD1G93A-H/PrP-SIRT1,
SOD1G93A-L/PrP- SIRT1) %{EHI L. FAERH
BLOEFHBICERE LD 0BE Lz, &%
BRIC BT o~ U A B AN LT, SIRTL,
HSP70i, SOD1 OFHAEL I LTz, £z, HEE
REA D~ 7 APERE % Triton X-100 THE(L L72EE
DREENER S % SDS THIE L L. & $£415 SOD1
BEAROERHE LT,

t b CysC ik, KIBE CHH 2 (&KL L THH,
R L CEZEE HEER L ORI, 56
U7z CysC & 1% A2 Mihd Neuro2a O HLIZ IR
L., AFMEEAEBEMET COBEEIEI h
oy N7 ORTEEEZEIE S T 5 MTS IEIC
DR LT, FE7e. EEMERMRICT S CysC
DIRERERETTD720, Hb9 Vot —%—0
il T CEEB R AL R A GFP 2R T 5
<7 A (Hb9-GFP =7 Z) & SOD1G85R vV
AEELTEOND —EHBEOKREEFR»S
Za—u -7 )T OFMIREEER AR L,
ZHIZ CysC 2N 7235A 12 GFP BBtiiin o3
WAL E L D D et 2 LT, CysC DOREfaR
EHELHAONITSH2D, CysCRLE LT
Neuro2a fifa %z T LC3-1I ®&EEK L O AMP
EHEALF—F (AMPK) @ U V Bk, AMPK
I LIzA— N7 7 O— R OIEVEL 25 m L7z,
F7-, FEEOBERBILOER CysC #HWT,
T— b 77 V—FERE a7 7T —EREREN
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CysC OHPAREN R RITTEE L MTS 1EIC
X A MAFEROBILNGRME LT, FiZ, CysC
EINENEA A FATT F— bk (FITC)
THOGER L CREHLICERM L, CysC OHIfENE
TE L ER SOD1 OHEBUT,E - RTEE & # LI
EIZ I VR L,

(BRI ~DELE)

B EBRETEIIATERFICBW TR INAT
BY ., ARFOMHEMEBIEEHA]l > TAPFEZ E
e L7,

C. rEmsR

PrP-SIRT1 ~ 7 A%, BAR L FIRREOHFME
AL, WRFNE T IITEFENREIIRD 6N
pinotz, Fiz. PrP-SIRT1 = 7 ADHE L UF
BETIZ, SIRT1 AHAROK 3HFETRIALTE
V. FHITfE-> T HSF-1 O T 2 F LA TTE
L. HSP70i ®RHEENHEML Tz (K 1A),
SOD1G93A-L/PrP-Sirtl = 7 A%, SOD1G93A-L
< TR ELHE LT 15 B, AFESESEE L
72 (K 1B), —X*. SOD1G93A-H/PrP-Sirtl <
U AT EFHMOIERITELS R ool
Flo, WTNOv U ATHRERIITIIEITR
Lierolz, REKRKED
SOD1G93A-L/PrP-Sirt1l O~ 7 AJERE Tid Triton
X-100 REMED SOD1 BHERNBEITEA LTk
n (X 10)., EMEDOE SOD1 EHEKD RN A
FHIBOERICEE L TWD Z ERNRBR SN,

BEHIZHIN L7z CysCIi3E £ SOD1 # HH 3 5
Neuro2a #fn s L OIS B EER G & (RFE
L7z (X 2A,B), CysC 4L L7=fifg Tid, 4 —
N7 7 U—DEETH S LC3- I O&EN AMPK D
TEVEBEIMMRAE LTI L TR Y, CysC 23 AMPK
ERALTCA— 77 V—2E LT R
M L=y A— h 7 7 P—DEEICLY CysC D
HRRER RN DN b A= F T 7 U—
DOFEIIHRIEIINEATH D B2 LNTR,
AMPK DT A=A NTHDHT AT ¥ Cliifaz
HRETET, £— 7 7 V—DATITHIREIC
FHTEZNZ EBLHLNE ST, £ T, Bl
DHAEZRRET D72, FITCHZE#K L7z CysC %
AWTHENBEEZFZ L Z A CysCIL@EH .



