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Development of the animal models and diagnostic methods of dementia based on the
molecular and pathological analyses of conformational abnormality of aggregated
proteins
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We analyzed pathological tau in cases with Alzheimer®s disease, Pick"s
disease, corticobasal degeneration and progressive supranuclear palsy. We found that immunoblot
analysis of trypsin-resistant tau showed the different band patterns of the fragments among these
diseases, reflecting different conformations of tau molecular species. Protein sequence and mass
spectrometric analyses revealed the carboxyl-terminal region of tau comprises the protease-resistant

core units of the tau aggregates. These unique assembled tau cores may be used to classify and
diagnose disease strains. Furthermore, to investigate the influence of a decline in progranulin on
neurodegenerative diseases, brains of granulin mutation cases were analyzed. Results showed a
neuronal and glial accumulation of tau anda -synuclein in addition to that of TDP-43. These results
suggest that progranulin reduction might be the cause of multiple proteinopathies due to the
accelerating accumulation of abnormal proteins.



a -
TDP-43 FUS
a - TDP-43
3
Sun Health
Research Center
TDP-43
proteinopathy
TDP-43 TDP-43
(GRN)
a- TDP-43
C
TDP-43 TDP-43
6
a -
TDP-43




P301L GRN
GRN
Banner Sun
Health Research Institute
4 University of
Manchester 9
4
a_
B
Braak 111-1V
4 3
a_
GRN
a_
GRN TDP-43
a_
GRN
14

1)

58(10):847-854,  2016-10-15

2) NagataE, Nonaka T, MoriyaY, Fujii N,
Okada Y, Tsukamoto H, Itoh J, Okada C,
Satoh T, Arai T, Hasegawa M, Takizawa
S.: Inositol  Hexakisphosphate
Kinase 2 Promotes Cell Death in Cells
with Cytoplasmic TDP-43 Aggregation
Mol  Neurobiol. 2016 Oct
53(8):5377-83. DOl :
10.1007/s12035-015-9470-1

3) Cunyoen Kim, Bailiang Wu, Emiko
Tanaka, Taeko Watanabe, Kumi Watanabe,
Wencan Chen, Sumio Ito, Rika Okumura,
Tetsuaki Arai, Tokie Anme.
Association between a Change in

4)

5)

6)

7

8)

9)

Social Interaction and Dementia among
Elderly People International Journal
of Gerontology 10(2):76-80. 7 June
2016.http://dx.doi.org/10.1016/j.1j
ge-2016.03.006

Kawakami 1, Kobayashi Z, Arai T,
Yokota O, Nonaka T, Aoki N, NiizatoK,
Oshima K, Higashi S, Katsuse O,

Hosokawa M, Hasegawa M, Akiyama H.:
Chorea as a clinical feature of the
basophilic inclusion body disease

subtype of
fused-in-sarcoma-associated
frontotemporal lobar degeneration.
Acta Neuropathologica Communications
4:36. 2016 Apr 4. doi:
10.1186/s40478-016-0304-9
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., 131(2):267-280. 2016
Feb. doi: 10.1007/s00401-015-1503-3.

Takahashi S, Mizukami K, Arai T, Ogawa
R, Kikuchi N, Hattori S, Darby D,
Asada T.: Ventilatory Response to
Hypercapnia Predicts Dementia with
Lewy Bodies 1in Late-Onset Major
Depressive Disorder Journal of
Alzheimer®s Disease. 50(3):751-758.
2016 Feb doi: 10.3233/JAD-150507.

1 .

, 44(9): 1201-1205,
2015-09
Kondo D, Hino H, Shibuya K, Fujisawa
K, Kosaka K, Hirayasu Y, Yamamoto R,
Kasanuki K, Minegishi M, Sato K,
Hosokawa M, Arai T, Arai H, Iseki E:An
autopsied case of corticobasal
degeneration showing severe cerebral
atrophy over a protracted disease
course of 16 years. Neuropathology
35: 280-288, 2015.6 doi:
10.1111/neup.12188.
Yoshita M, Arai H, Arai H, Arai T,
Asada T, Fujishiro H, Hanyu H, lizuka
0, Iseki E, Kashihara K, Kosaka K,
Maruno H, Mizukami K, Mizuno Y, Mori



10)

11)

12)

13)

14)

1)

E, Nakajima K, Nakamura H, Nakano S,
Nakashima K, Nishio Y, Orimo S,
Samuraki M, Takahashi A, Taki J,
Tokuda T, Urakami K, Utsumi K, Wada K,
Washimi Y, Yamasaki J, Yamashina S,
Yamada M. Diagnostic accuracy of
1231-meta-i1odobenzylguanidine
myocardial scintigraphy in dementia
with Lewy bodies: a multicenter
study.PLoS One.  10(3):e0120540.
2015.3.20.doi:

10.1371/journal .pone.0120540

Hosokawa M, Arai T, Masuda-Suzukake M,
Kondo H, Matsuwaki T, Nishihara M,

Hasegawa M, Akiyama H: Progranulin

reduction is associated with

increased tau phosphorylation in

P301L tau transgenic mice. J

Neuropathol Exp Neurol 74(2): 158-165,
2015.2 doi:

10.1097/NEN.0000000000000158.

Arai T Significance and limitation
of the pathological classification of
TDP-43 proteinopathy Neuropathology.
34(6):578-88. 2014 Dec DOl :
10.1111/neup.12138

Yamashita M, Nonaka T, Hirai S, Miwa
A, Okado H, Arai T, Hosokawa M,
Akiyama H, Hasegawa M: Distinct
pathways leading to TDP-43-induced
cellular dysfunctions. Hum Mol Genet
23:  4345-4356, 2014.8.15 doi:
10.1093/hmg/ddul52.

Hosokawa M, Arai T, Yamashita M, Tsuji
H, Nonaka T, Masuda-Suzukake M,
Tamaoka A, Hasegawa M, Akiyama H:
Differential diagnosis of
amyotrophic lateral sclerosis from
Guillain-Barre’ syndrome by
quantitative determination of TDP-43
in cerebrospinal fluid. Int J
Neurosci 124: 344-349, 2014.5 doi:
10.3109/00207454.2013.848440.

Kawakami 1, Hasegawa M, Arai T, lkeda
K, Oshima K, Niizato K, Aoki N, Omi K,
Higashi S, Hosokawa M, Hirayasu Y,
Akiyama H: Tau accumulation in the
nucleus accumbens in
tangle-predominant dementia. Acta
Neuropathol Commun. 2: 40, 2014.4.8
doi: 10.1186/2051-5960-2-40.

44

TDP-43 proteinopathy

137

2017 3 24 27

2) 6
35
2016 12 1 3
3) 13
35
2016 12 1 3
4) 18 AB
35
2016 12 1 3
5)
35
2016 12 1 3
6)
35
2016 12 1 3
7)
TDP-43 proteinopathy
35
2016 12 1 3
8) , , -
o 20
;2016
Nov 12-13;
)
9
Prodromal dementia
21
2016 9 17
10)
21
2016

9 17

11) Tto Kawakami, Tetsuaki Arai, Zen
Kobayashi, Osamu Yokota, Takashi
Nonaka, Kazuhiro Niizato, Kenichhi
Oshima, Shinji Higashi, Masato
Hosokawa, Masato Hasegawa and



12)

13)

14)

15)

16)

17)

18)

19)

20)

Haruhiko Akiyama Clinical and
pathological study of FTLD-FUS
presenting chorea 10th International
Conference on Frontotemporal
Dementias  (ICFTD) 9/1/2016
Munich,Germany  Klinikum rechts
der Isar der TU Miinchen

Masato Hosokawa Tetsuaki Arai
Hiromi Kondo Geidy E Serrano
Thomas G Beach Masato Hasegawa
and  Haruhiko  Akiyama
Phosphorylated Tau and
Alpha-Synuclein  Accumulation in
Familial Granulin Mutation Cases
2016 Alzheimer's  Association
International Conference AAIC2016

July 24-28, 2016,
Toronto,Canada(Metro Toronto
Convention Centre)
. 46
, , COEX , 2016
7 2 3
4
4
31 )
,2016 6 23
31
, ,2016
6 23
31
2016
6 23
, ! tangle-predominant
dementia
112
,2016 6 2 4
57
,2016 6 1 3
, David Mann, ,
57
,2016 6
1 3

22)

23)

24)

25)

26)

27)

28)

29)

) ’ ’

FTLD-TDP 57
, 2016
6 1 3
o AP 42
34
,2015 10 3

, , NAT

34 ,

MIBG
34
, 2015
10 3
, ! tangle-predominant
dementia . 34
,2015 10 2 4
34
, 2015
10 2 4
: 16 PSP
CBP . 34
, 2015
10 4
Arai T: Tau accumulation in the
nucleus accumbens in

tangle-predominant dementia. The 9th
International Congress of the Asian
Society Against Dementia, Kumamoto

KKR Hotel Kumamoto , Japan,
September 15, 2015

20

2015 8 9



30)

31)

32)

34)

35)

36)

37)

30
,2015 6 3
2
111 ,
, 2015
6 6
ALS1 56
, 2015
6 5
56
,2015 6 5
BPSD 33
,2014 12 1
33 ,
, 2014
11 30

Arai T, Kawakami I, Kobayashi Z,
Yokota O, Niizato K, Oshima K,
Hosokawa M, Akiyama H: Does
frontotemporal dementia associated
with chorea suggest the diagnosis of
frontotemporal lobar degeneration
with fused 1in sarcoma positive
inclusions of the basophilic inclusion
body disease subtype? 9th
International Conference on
frontotemporal dementias. Vancouver,
Canada, October 23-25, 2014

[ E—— b

19

,2014 10 1

b ) L AEE—

Lewy
19

38)

39)

40)

41)

42)

43)

44)

o

,2014 10 1

, , TDP-43
Poly(A)+RNA
19
2014 10 1
80 Te-99m
ECD SPECT
19 ,
, 2014
10 1

Arai T, Abe S, Kurita H, Tkeda M,
Eboshida A, Kitamura T, Matsuoka T,
Yasuno F, Yokota O, Asada T: Clinical
characteristics of demented patients
with prolonged stay in a psychiatric
hospital in Japan. Alzheimer’s
Association International Conference
2014, Copenhagen, Denmark, July 14,
2014

’ [ A——

(DNTC) 2 . 29

2014 6 13

’ [ AEE—— b

tangle-predominant dementia

29
2014 6 13
behavioral variant of
frontotemporal dementia (bvFTD)
55
, 2014
61
. 2014 5
15

ARAI, Tetsuaki

90291145



