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The major cause of dementia is neurodegenerative diseases in which abnormally
aggregated proteins form insoluble deposits in the brain. The distribution of these protein aggregates is
consistent with the neuroanatomical architecture of the brain, a finding that suggests expansion of the
lesions through the neural circuits. In Alzheimer’ s disease, Abeta and tau are the principal proteins
that are deposited in the brain. Tangle-predominant dementia (TPD) is characterized by heavy accumulation
of tau in the limbic structures and virtual absence of Abeta. The nature of tau aggregates in TPD is
similar to that in AD. We found that tau accumulation is much heavier in the nucleus accumbens in TPD
than AD. In TPD, tau accumulation is heavier than AD in the hippocampal CA1 and the subiculum, the brain
regions that give rise to significant projections to the nucleus accumbens. The finding supports a notion
that the process of tau aggregation propagates through the neural circuits.



AB tau a -synuclein TDP-43

proteinopathy

AB  tau
Alzheimer
(Alzheimer’ s disease: AD)
primary Lewy
(Dementia with Lewy bodies: DLB)
a -synuclein

3 1
(Frontotemporal lobar
degeneration: FTLD) TDP-43
(proteinopathy
overlap)
tau AD/DLB
Pick

FTLD-tau(Pick)
(corticobasal degeneration: CBD)
(progressive supranuclear
palsy: PSP)
(argyroophilic grain dementia: AGD)

in vitro

AD DLB FTLD-tau(Pick) FTLD-TDP
AGD
PSP CBD
proteinopathy

(sarkosyl)

)

donor

tau TDP-43

Primary Age
Related Tauopathy (PART)

Tangle Predominant Dementia: TPD

tau
AD
tau
Gal lyas-Braak
sarkosyl
immunoblot
TPD AD 6
3R+4R
fibril
tau
TPD AD
tau
AD TPD AD
TPD CA1 AD TPD
striosome/matrix
TPD
tau
tyrosine
hydroxylase
striosome/matrix
TPD
tau
CAl1 tau AD
in
vitro
sarkosyl
recombinant



sarkosyl tau
immunoblot

LC/MS/MS

Nonaka T, Suzuki G, Tanaka Y, Kametani
F, Hirai S, Okado H, Miyashita T,
Saitoe M, Akiyama H, Masai H, Hasegawa
M. Phosphorylation of TAR DNA-binding
Protein of 43 kDa (TDP-43) by
Truncated Casein Kinase 16 Triggers
Mislocalization and Accumulation of
TDP-43. J Biol Chem. 2016 Mar
11;291(11):5473-83. doi:
10.1074/3bc.M115.695379. Epub 2016
Jan 14.

Taniguchi-Watanabe S, Arai T,
Kametani F, Nonaka T, Masuda-Suzukake
M, Tarutani A, Murayama S, Saito Y,
Arima K, Yoshida M, Akiyama H,
Robinson A, Mann DM, Iwatsubo T,
Hasegawa M. Biochemical
classification of tauopathies by
immunoblot, protein sequence and mass
spectrometric analyses of
sarkosyl-insoluble and
trypsin-resistant tau. Acta
Neuropathol. 2016 Feb;131(2):267-80.
doi: 10.1007/s00401-015-1503-3. Epub
2015 Nov 4.

Kimura T, Hatsuta H, Masuda-Suzukake
M, Hosokawa M, Ishiguro K, Akiyama H,
Murayama S, Hasegawa M, Hisanaga S.
The Abundance of Nonphosphorylated
Tau in Mouse and Human Tauopathy
Brains Revealed by the Use of Phos-Tag
Method. Am J Pathol. 2016
Feb;186(2):398-409. doi:

10.1016/j .ajpath.2015.10.009. Epub
2015 Dec 11.

Sonoda Y, Tooyama I, Mukai H, Maeda K,
Akiyama H, Kawamata T. S6 kinase
phosphorylated at T229 is involved in
tau and actin pathologies in
Alzheimer®"s disease. Neuropathology.
2015 Nov 18. doi: 10.1111/neup.12275.
[Epub ahead of print]

Takahashi M, Miyata H, Kametani F,
Nonaka T, Akiyama H, Hisanaga S,
Hasegawa M. Extracellular association

10.

11.

of APP and tau fibrils induces
intracellular aggregate formation of
tau. Acta Neuropathol. 2015
Jun;129(6):895-907. doi:
10.1007/s00401-015-1415-2
Hosokawa M, Arai T, Masuda-Suzukake M,
Kondo H, Matsuwaki T, Nishihara M,
Hasegawa M, Akiyama H. (2015)
Progranulin Reduction Is Associated
With Increased Tau Phosphorylation in
P301L Tau Transgenic Mice. J
Neuropathol Exp Neurol. 2015
Feb;74(2):158-65. doi:
10.1097/NEN.0000000000000158.

Hasegawa M, Watanabe S, Kondo H,
Akiyama H, Mann DM, Saito Y, Murayama
S. (2014) 3R and 4R tau isoforms in
paired helical filaments in
Alzheimer®s disease. Acta
Neuropathol .127(2):303-5. doi:
10.1007/s00401-013-1191-9.

Hosokawa M, Arai T, Yamashita M, Tsuji
H, Nonaka T, Masuda-Suzukake M,
Tamaoka A, Hasegawa M, Akiyama H.
(2014) Differential diagnosis of
amyotrophic lateral sclerosis from
Guillain-Barre syndrome by
quantitative determination of TDP-43
in cerebrospinal fluid. Int J Neurosci.
124(5) :344-349. doi:
10.3109/00207454.2013.848440.

Masuda-Suzukake M, Nonaka T, Hosokawa
M, Kubo M, Shimozawa A, Akiyama H,
Hasegawa M. (2014) Pathological
alpha-synuclein propagates through
neural networks. Acta Neuropathol
Commun. 2014 2:88. doi:
10.1186/PREACCEPT-1296467154135944 .

Kawakami |, Hasegawa M, Arai T, lkeda
K, Oshima K, Niizato K, Aoki N, Omi K,
Higashi S, Hosokawa M, Hirayasu Y,
Akiyama H. (2014) Tau accumulation in
the nucleus accumbens in
tangle-predominant dementia. Acta
Neuropathol Commun. 2(1):40. doi:
10.1186/2051-5960-2-40.

Yamashita M, Nonaka T, Hirai S, Miwa
A, Okado H, Arai T, Hosokawa M, Akiyama
H, Hasegawa M. (2014) Distinct
pathways leading to TDP-43-induced
cellular dysfunctions. Hum Mol Genet.
23(16):4345-4356. doi:




12.

13.

14.

15.

16.

17.

10.1093/hmg/ddul52

Dan A, Takahashi M, Masuda-Suzukake M,
Kametani F, Nonaka T, Kondo H, Akiyama
H, Arai T, Mann DMA, Saito Y, Hatsuta
H, Murayama S, Hasegawa M (2013)
Extensive deamidation at asparagine
residue 279 accounts for weak
immunoreactivity of tau with RD4
antibody in Alzheimer’ s disease
brain. Acta Neuropathol Comm 1: 54
Doi: 10.1186/2051-5960-1-54

Higashi S, Kabuta T, Nagai Y, Tsuchiya
Y, Akiyama H, Wada K. (2013) TDP-43
associates with stalled ribosomes and
contributes to cell survival during
cellular stress. J Neurochem

126:288-300. doi: 10.1111/jnc.12194.

Kobayashi Z, Arai T, Yokota O,
Tsuchiya K, Hosokawa M, Oshima K,
Niizato K, Akiyama H, Mizusawa H
(2013) Atypical FTLD-FUS associated
with ALS-TDP: A case report.
Neuropathology 33: 83-86. doi:
10.1111/§.1440-1789.2012.01325.X.

Kobayashi Z, Kawakami I, Arai T,
Yokota 0, Tsuchiya K, Kondo H,
Shimomura Y, Haga C, Aoki N, Hasegawa
M, Hosokawa M, Oshima K, Niizato K,
Ishizu H, Terada S, Onaya M, lkeda M,
Oyanagi K, Nakano 1, Murayama S,
Akiyama H, Mizusawa H. (2013)
Pathological features of FTLD-FUS in
a Japanese population: Analyses of
nine cases. J Neurol Sci 335:89-95.
doi: 10.1016/j-jns.2013.08.035.

Masuda-Suzukake M, Nonaka T, Hosokawa
M, Oikawa T, Arai T, Akiyama H, Mann
D, Hasegawa M (2013) Prion-like
spreading of pathological
alpha-synuclein in brain. Brain
136(Pt 4):1128-1138.
doi:10.1093/brain/awt037.

Nonaka T, Masuda-Suzukake M, Arai T,
Hasegawa Y, Akatsu H, Obi T, Yoshida
M, Murayama S, Mann DM, Akiyama H,
Hasegawa M. (2013) Prion-like
properties of pathological TDP-43
aggregates from diseased brains. Cell
Rep 4:124-134. doi:
10.1016/j.celrep.2013.06.007.

10.

in
33
[2015.11.27
1
34
[2015.10.3
1
1 34
[2015.10.3
1
tau 33
[2014.11.30
1
33
[2014.11.29
1
AD 4R
N279 55
[2014.6.7
|
P301L
FTDP-17 1 55
[2014.6.7
|
behavioral variant of
frontotemporal dementia (bvFTD) 35
55
[2014.6.6
1
55
[2014.6.6
1



11.

12.

13.

14.

15.

16.

17.

18.

19.

55
[2014.6.6
1
AD
55
[2014.6.6
1
32 [2013.11.10
1
FTLD-FUS 32
[2013.11.8
1
Tangle-predominant dementia
40
[2013.09.28
]
- FUS R521G
1
54
[2013.04.26
]
David
Mann
TDP-43
54 [2013.04.25
1
David Man
54
[2013.04.25
1
32
54
[2013.04.25
]

€Y

@

®

Tangle-predominant dementia
54
[2013.04.25

]

AKIYAMA, Haruhiko

20231839

HASEGAWA, Masato

10251232

HOSOKAWA, Masato

00435116
ARAI, Tetsuaki

90291145



