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WA — F 7 70 —OHEEMH Komatsu, Mizushima 5D —FIZ kG Eh, 2R
B huntingtin (NN F ¥ b V) R a-synuclein VS—F VYV VIR) & EDKBETELFED
BA—PT 7O —OHBEEBZILIWRENDZILIZKD, AREHKEBORIEA H =X Lk
DOEEARE XNt A -7 7Y —ICEBT AR TORIETERICKDRIET S
SENDA (static encephalopathy of childhood with neurodegeneration in adult) DfFTEAIHE X
h, ZOEBEMNFRBEENDICESTWS. B, ZOA—- 779 —HBEs#RTsIL
2K BEREOHBIEPARBHICN L CRAALRTNS. A VRV LATIRIAGA —
P77 Y- DORENHS AR 5> TS MREWRBIZOVLWTE LY, BEATREFED
HEATHES—F Y /REF— 77 0 —DREIZOWTRT.

¥—7—K:F—=1+77Y—, /8—F VY U¥H, alpha-synuclein, ¥4 + 7 7Y —

F—brT77T—EN—X2 VR

=%V v (PD) 3EWFEH 150 A /10
TIANEEDET2HFRICSZVWREWEET, M
KD RERNLER L, O EPBERY
(=¥, ARFEINE, ML L) 22350 MEK
PD SRR 1397 B 2209 12 i S B r AR R oD i 7%
L, a-synuclein KD D—E L T3 Lewy
IME T B ARRIRENE AR A HEf e+ 5. 8
i, PD BETIIGERAE, HE, MERIRZEED
AR ERE GOERYIAIZ a-synuclein 237E
BT52L, TOBWNBEROEBESENRE SO
T3, EHIKEMEIRENDMTSE - RE
NOSBIIRRRREIC L D PD REELIHI S h
5L, BEMEBREKIZIEE L7 a-synuclein &
KRRIELDEE4RET 2MAERBhD0H
5. D%, a-synuclein Z1EMN L T 5 HUAKE
B LY REDEA TS,

PARK1/PARK4 R [X&15 T a-synuclein i3,
IZ2k Y ZAER (AS3T, AP & &) F/2-1id
duplication, triplication {Z&k > TRFET 5 Z &
MohTnb 2, g-synuclein IZIEEDF — b7
TYVICEENL VRO NESA - T 7Y
— (CMA) OHEBLEHh, FAELERHY -
synuclein (A53T, A30P) vt —t77o
— (FKEOAX -7 7V —) OEBLENB,
HARZABE o -synuclein 7% small GTPase T® %
Rab 1A BHEIZ X D autophagy ##IHI3 5 Z &4
WEENY, a-synuclein PV AP 2=y
(TG) ¥9 X, XiX a-synuclein / v 2 7% b

(KO) ¥ 2 L% 2R huntingtin (htt, NV FV
MORBRRGERIZ FEY) TG~V ZThThar
BlXH4BL, BiETIIA— 77 —MHEXNE
EMHPREIMUERBRBNEE, %8 CI3EEDIR
DUERBRAMRETLIZENMEINTED Y, &
— 7P —EMFEBMRAFELT a-synuclein Z
DEDOBBIILBNRBEEIN TS, £t -7
7 U —RABER A FOFRBEY PD KIKE&IZ &L
T Omi/HtrA2 (PARK13) 2% i¥oh, EEIET
BpAE BRI R B MR T3 Hax-2 (Bel-2 773
—BEER) O IEEIZ LD Beclin-1 23VEM
fteh, A= b7 70 —-2FEE XN B, protease
HUNME T LAZERATIIFEEI L9,
PARK2, PARKS6 /& [X&1z% F i3 & 4 parkin,
PINK1 T& b, W@ZFEMIHFRIL T b
VENTH =TT (A VT T —-) B
HL, ItV THEDO T 7Y —AICk
BAAEBALOD, VUV —LICLBNRER
TItavy Y 72#KETS7. £42DJ-18
PINK1/parkin ST{EME~ 4 + 7 7 ¥ — L JEL @M%
WL~ A 770 -FEDO M) - LTH
K ZEREIN TN B Y,

FIWINTII—imEF— T 79—

TIAYNA 27— (AD) 3% < AEHIC RAE
T 5ETHORHBEELT 20 & § 5 A M
RERT, WHYEMIZ7 Iu4 F B (AB) &
) VI 2 OIRE %1 5 MR O MR RARHEZ
ft (NFT) #%#E 4%, KEMEAD 3MD T
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LYoo, FREBIEF & L Tamyloid
precursor protein (APP), presenilin (PSEN) 1
and 2AEEE N TS, ADIZKII %A -+ 7
7 U —HREREIL, PIHEBRE (77374 -1
KEREZ T v 7)) LRARERE (VY -4 8
ONMRBERIZKBDBZIT v ) IZHEL BT L
RN TS,

AD B D dystrophic neurite TIXEHE 2% A
— b7 7TV —LBERINI0 FLEe=) Y
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KR EEE-L, VY Y- L2 TORRALEE
k$ 5, FEZADEFALTY ZIZENT
cystatin B (cysteine protease DONEMAEER)
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DENMMEE X N, ZHUNKET S 1D, ioR
BTV VY L TOEARMREOKTIZLS A
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VIZED APPERBIFALIYNAT—FEFILCHZ
DOMZMANIZAL NERHLUMREM &7
LXN518. RESTTOLZARE ) v Eba
DEMBEA -+ 77V —BEARZIIOVTIALK
DRENDHBDARTH DFEGRITH TV,

51 A X #&

1) Postuma RB, et al: MDS clinical diagnostic
criteria for Parkinson's disease. Mov Disord 30,
1591-1601, doi: 10.1002/mds.26424 (2015).
Saiki S, Sato S and Hattori N: Molecular
pathogenesis of Parkinson's disease: update. J
Neurol Neurosurg Psychiatry 83, 430-436, doi:
10.1136/jnnp-2011-301205 (2012).
Rubinsztein DC, Codogno P and Levine B:

Autophagy modulation as a potential therapeutic

N
~

w
~

target for diverse diseases. Nat Rev Drug
Discov 11, 709-730, doi: 10.1038/nrd3802
(2012).

4) Winslow AR and Rubinsztein DC: The

Parkinson disease protein alpha-synuclein
inhibits autophagy. Autophagy 7, 429-431, doi:
14393 [pii] (2011).
5) Corrochano S, et al: alpha-Synuclein levels
modulate Huntington's disease in mice. Hum Mol
Genet 21, 485-494, doi: 10.1093/hmg/ddr477
(2012).
Li B, et al: Omi/HtrA2 is a positive regulator

=}
~

of autophagy that facilitates the degradation of
mutant proteins involved in neurodegenerative
diseases. Cell Death Differ 17, 1773-1784, doi:
¢dd201055 [pii] 10.1038/¢dd.2010.55 (2010).
Youle RJ and Narendra DP: Mechanisms of
mitophagy. Nat Rev Mol Cell Biol 12, 9-14, doi:
nrm3028 [pii] 10.1038/nrm3028 (2011).

Thomas KJ, et al: DJ-1 acts in parallel to the
PINK1/parkin pathway to control mitochondrial
function and autophagy. Hum Mol Genet 20, 40-
50, doi: 10.1093/hmg/ddq430 (2011).

Nixon RA, et al: Extensive involvement of

X
-

oo}
~

©
~

autophagy in Alzheimer disease: an immuno-
electron microscopy study. J Neuropatho! Exp
Neurol 64, 113-122 (2005).

10) Boland B, et a/: Autophagy induction and

=

autophagosome clearance in neurons: relationship
to autophagic pathology in Alzheimer's disease.
J Neurosci 28, 6926-6937, doi: 10.1523/
JNEUROSCI.0800-08.2008 (2008) .
11) Lee JH, et al: Lysosomal proteolysis and
- autophagy require presenilin 1 and are disrupted
by Alzheimer-related PS1 mutations. Cell 141,
1146-1158, doi: 10.1016/j.cell.2010.05.008
(2010).

12) Yang DS, et al: Reversal of autophagy
dysfunction in the TgCRND8 mouse model of
Alzheimer's disease ameliorates amyloid
pathologies and memory deficits. Brain 134,
258-277, doi: 10.1093/brain/awq341 (2011).

13) Sun B, et al: Cystatin C-cathepsin B axis
regulates amyloid beta levels and associated
neuronal deficits in an animal model of
Alzheimer's disease. Neuron 60, 247-257, doi:
10.1016/j.neuron.2008.10.001 (2008)






