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Dysfunction of proteasome and pathogenesis in age-related disorders
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The proteasome plays a critical role in proteostasis by rapidly destroying
misfolded and modified proteins generated by cellular stresses. Proteasome activity decreases with aging
in many organs, and an age-related decline in proteasomal function has been implicated in various
age-related pathologies. Recently, we have established a transgenic (Tg) mouse model with decreased

roteasomal chymotrypsin-like activity, showing age-related phenotzpes. Using this model, we demonstrate

ere that decreased proteasomal function accelerates cigarette smoke (CS)-induced pulmonary emphysema.
CS-exposed Tg mice showed remarkable airspace enlargement and increased foci of inflammation compared
with wild-type controls. Collective evidence suggests that CS exposure and impaired proteasomal activity
coordinately enhance apoptotic cell death in the alveolar walls that may be involved in the development
and progression of emphysema in susceptible individuals such as the elderly.



COPD
)
B 5t-Tg
C57BL/6
9 10
SIS-CS system 1 60
(5% cigarette smoke) 5 /
12
TUNEL
2
CSE CSE
annexin
%
annexin V/PI
®
4
®)

lysis buffer
homogenize 15000 rpm 10

sample buffer
9% 5 SDS-PAGE

200V 60

10 TBS-T 3

Can Get Signal Immunoreaction
Enhancer Solution 1 TOYOBO
2%
TBS-T
HRP-conjugated anti-rabbti 1gG Jackson
ImmunoResearch

GRP78 AlF
(1)CoPD
B 5t-Tg
B 5t-Tg
TUNEL
B
5t-Tg
in vitro
CSE
annexin V
annexin V
CSE
CSE
GRP78 AlF
AIF
COPD
(2
B 5t-Tg
B 5t-Tg



B5tTg 6 CAL~2

6
1 Yamada Y, Tomaru U, Ishizu A, 1to T,

Kiuchi T, Ono A, Miyajima S, Nagai K,

Higashi T, Matsuno Y, Dosaka-AkitaH,
Nishimura M, Miwa S, Kasahara M.

Decreased proteasomal  function

accelerates cigarette smoke-induced

pulmonary emphysema in mice. Lab
Invest. 2015;95(6):625-34. doi:

10.1038/ labinvest.2015.43.

2 Tomaru U, Tsuji T, Kiuchi S, Ishizu
A, Suzuki A, Otsuka N, Ito T, lkeda
H, Fukasawa Y, Kasahara M. Decreased
expression of  thymus-specific
proteasome subunit (B 5t in Down
syndrome patients. Histopathology.
2015;67(2):235-44. doi: 10.1111/his.
12642.

3 Ando R, Noda K, Tomaru U, Kamoshita
M, Ozawa Y, Notomi S, Hisatomi T,

Noda M, Kanda A, Ishibashi T,
Kasahara M, Ishida S. Decreased
proteasomal activity causes

photoreceptor degeneration in mice.
Invest Ophthalmol Vis Sci.
2014;55(7):4682-90. doi: 10.1167/
iovs.13-13272.

4 Yamada Y, Tomaru U, Ishizu A, Kiuchi
T, Kasahara M, Matsuno Y. Expression
of thymoproteasome subunit 3 5t in
type AB thymoma. J Clin Pathol.
2014;67(3):276-8. doi: 10.1136/
jclinpath-2013-201930.

5 Strobel P, Hartmann E, Rosenwald A,
Kalla J, Ott G, Friedel G, Schalke B,
Kasahara M, Tomaru U, Marx A.
Corticomedullary differentiation
and maturational arrest in thymomas.
Histopathology. 2014;64(4):557-66.
doi: 10.1111/his.12279.

6 Tomaru U, Kasahara M. Thymo
proteasome: role in thymic selection
and clinical significance as a
diagnostic marker for thymic
epithelial tumors. Arch Immunol Ther
Exp (Warsz). 2013;61(5):357-65.
doi: 10.1007/s00005-013-0234-1.

15

1
B5
34
2015.2.7.
2
T
104
2015.4.30-5.2.

3

104

2015.4.30-5.2.
4
B

5t 104

2015.4.30-5.2.
5

Type B
104
2015.4.30-5.2.
6
T
48
2015.10.17.

7 Syota Miyajima, Utano Tomaru Akihiro
Ishizu, Shizuka Kiuchi and Masanori

Kasahara: Aberrant expression of
proteasomes affects thymic T cell
selection 44
2015.11.18-20.
8
T
103
ANA
2014.4.24-26.
9
103
ANA
2014.4.24-26.
10



47

2014.10.11.

11 Shizuka Kiuchi Utano Tomaru Saori
Konno Shota Miyajima Akihiro Ishizu
Masanori Kasahara Aberrant
expression of proteasomal (3 5 subunit
affects T cell repertoires in the thymus

43

2014.12.10-12.

12
102
2013.6.6-8.

13

46
2013.10.12.
14
59

2013.11.21-22.

15 Konno S, Tomaru U, Ishizu A, Kasahara
M Aberrant proteasomal expression
affects T cell differentiation and
functions 42

2013.12.11-13.

http://www.path1-hokudai .j p/pathl/Welcome.
html

o
TOMARU UTANO

20360901

@
ISHIZU AKIHIRO

60321957



