(®)
2014 2015

Analysis of the mechanisms of Parkinson®s disease focusing on endo-lysosomal
trafficking system
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LRRK2 and RAB7L1, two genes related to Parkinson®s disease, are implicated in the
regulation of intracellular transport mediated by subcellular organelles such as endosomes and lysosomes.
Here we showed the existence of RAB7L1-LRRK2 genetic pathway in mice and nematodes, and demonstrated that
lysosome-related adaptor protein complex AP-3 acts as a candidate downstream effector of RAB7L1-LRRK2
pathway. We also found the evidence that lysosome has a key role in the intraneuronal accumulation of
alpha-synuclein, a major hallmark pathology in Parkinson®s disease brains. Collectively, these results
Sgggest that lysosomal impairment may underlie an important mechanism in the pathogenesis of Parkinson®s

isease.

LRRK2



Parkinson’s disease;

PD
a-synuclein
Lewy
PD
PD
PD
a-synuclein LRRK2 VPS35

PARK16 (RAB7L1) GBA ATP13A2

LRRK2 a-synuclein
LRRK2 PD
G2019S
LRRK2
PD
PARK16
RAB7L1 Rab7-like variant 1
G2019S LRRK2
RAB7L1
MPR
PD VPS35

VPS35 vacuolar sorting protein 35

MPR

RAB7L1-LRRK2 VPS35

MacLeod, Kuwahara et al, Neuron,
2013
RAB7L1-LRRK2

RAB7L1
LRRK2

PD a-synuclein
PD Lewy
LRRK2
PD
o-synuclein
PD
o-synuclein

in vitro
o-synuclein

o-synuclein
o-synuclein

o-synuclein

(1) RAB7L1-LRRK2

(2) a-Synuclein

eY)

C. elegans
RAB7L1-LRRK2
AP-3 , VPS35

RAB7L1 LRRK2

RAB7L1 LRRK2

(2) a-synuclein
o-synuclein

LRRK2 RAB7L1
VPS35, AP-3 , GBA

(1) RAB7L1-LRRK2
RAB7L1 LRRK2
GLO-1, LRK-1

GLO-1



AP-3
AP-3
LRK-1/LRRK2
AP-3
LRK-1/LRRK2
RAB7L1-LRRK2
VPS35
VPS35
RAB7L1-LRRK2
(2) RAB7L1-LRRK2
RAB7L1-LRRK2 AP-3
LRRK2 AP-3
AP-3 LAMP1 LAMP2
AP-3
LAMP1/2
LAMP1/2
N2a LRRK2
AP-3 AP3B1
LAMP1
HEK293 LAMP1/2
LRRK2, AP3B1
LAMP1/2
LRRK2
AP-3
LRRK2 AP3B1
LRRK2 N
AP-3
RAB7L1-LRRK2
3 RAB7L1-LRRK2
RAB7L1-LRRK2
RAB7L1 LRRK2
RAB7L1 LRRK2
RAB7L1
LRRK2
LRRK2

RAB7L1-LRRK2

(4) a-Synuclein invitro, in vivo

o-synuclein
C in vitro

SH-SY5Y
o-synuclein
C o-synuclein
o-synuclein

PD LRRK2
RAB7L1

o-synuclein
o-synuclein
ELISA
a-synuclein

oa-synuclein
3
o-synuclein

o-synuclein

TDP-43
LRRK2
VPS35

1 Ito G, Fujimoto T, Kamikawaji S,
Kuwahara T, Iwatsubo T. Lack of
correlation between the kinase activity of
LRRK2 harboring kinase-modifying
mutations and its phosphorylation at
Ser910, 935, and Ser955. PLOS ONE, 9(5):
97988, 2014 DOI:
10.1371/journal.pone.0097988.

LRRK2
38 88
2015 12 1



2 Kuwahara T, Inoue K, Iwatsubo T,
Abeliovich A. An evolutionarily conserved
RAB7L1-LRRK2 pathway regulates
lysosome integrity and neurite morphology.
Society for Neuroscience 45t annual
meeting 2015 10 21

3 Kuwahara T, Inoue K, MacLeod DA,
Iwatsubo T, Abeliovich A. The Parkinson
disease-associated genes LRRK2 and
RAB7L1 define an
evolutionarily-conserved regulatory
module essential for lysosomal integrity.
The 13th International Conference on
Alzheimer’s & Parkinson’s diseases 2015
3 21

4

LRRK2 33
2014 11 29
12 1

LRRK2 33
2014 11 29
12 1

2014 2

http://www.neuropathology.m.u-tokyo.ac.jp
/

o
KUWAHARA, Tomoki

10533903



