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Roles of a novel key regulatory molecule, USP2, in energy homeostasis

Hiroshi, Kitamura
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By taking advantage of a macrophage-selective transgenic mouse model, we
evinced that macrophage ugiquitin—specific protease (USP)2 suppressed adipose tissue inflammation
resulting in attenuation of insulin resistance. USP2 inhibited inflammatory cytokine production
through modulation of expression ratio of transcription factors OCT1 and OCT2. We also demonstrated
that USP2 in hypothalamic nuclei is expressionally regulated by blood glucose level. Moreover, USP2
maintains mitochondrial integrity to efficiently supply ATP in myoblasts. Collectively, USP2 is a
key regulatory molecule for energy homeostasis in various cells.

2 USP



USP 2
USP2

uUspP2

USP2

Usp2
Usp2

uUspP2

(USP2A)

3T3-L1

LPS

LPS
usP2
gRT-PCR
USP2

U szfllﬂ

RT-PCR
FACS

ary

n

o
1

PAI-1

[
(=]
o

(44
o
T

m g im B 7

Usp2aTg
P=0.04 vs > kO—JL

MmyEE (07%100%&93)

0
0

60 120

1> AU BS5RORE (5)
K1 ShERheE &= RERKGER L 7-
<7077 —YRIRM
UspZaTg= A& bA—

uUspP2

Usp2
USP2

(Tg)

(LPS)
uUspP2

USP2
USP2

FIRE
Usp2aTg 60%kcal
M1 M2

Akt
USP2 cDNA uUspP2

uUspP2
USP20E HL-60

C2C12

USPZKD HL-60

USPZKD HL-60
USPZKD HL-60
USPZKD HL-60

uUspP2

USP2

Usp2

PEE
PEE
PEE

LIIRDA ¥R Y vinEH

USP2

69kDa  USP2

B

shRNA

uUspP2

UspZ2aTg

uUspP2

USP2
in situ

USP2

PEE



Usp2aTg 12

M1 M2 Usp2aTyg
50 Usp2aTg
Usp2aTg
usP2
2
2
usP2
usP2
Usp2aTg 50
Akt B
Usp2aTg
Usp2aTg
usP2
USP20E HL-60 USP2KD HL-60
C2C12 3T3-L1 C2C12
3T3-L1 C2C12
USP2
fRE 5 B S B
Bi&HEH
2 ]
i ?
*ﬁﬁ @ ) .> % »
AR Y
BEZHY
USP2 2707 7=
K2 RERLEBROUPR2ZERELEZY/AZ77—-
USP2 B R HE65- B A% 5 1 S iy
HL-60 USPZKD HL-60
USPZKD HL-60 CCL2
LPS 104
USP2KD HL-60 25
USP2
Usp2aTg TNF
IL-6 9 usP2 usP2
usP2 RIP
TRAF6 NF-«xB  USP2
OCT usP2
USP2 OCT1 OCT2
usP2
OCT1/OCT2
usP2 OCT1 OCT2
NF-xB UsP2 OCT
LPS

OCT usk2



uUSP2 uUSP2

USP2
USP2
USsP2
USPk2
Usp2i/ Usp2 Usp2
USPk2
USk2
USP2 c2C12 Usp2
Usp2 C2C12
MyoG
Usp2 c2C12 ATP
Usp2 C2C12
USP2
USP2
MDSC
USsP2
MDSC
MDSC 2

Hiroshi Kitamura, Shunsuke Kimura, Yoshinori Shimamoto Ubiquitin-specific protease2-69 in
macrophages potentially modulates metainflammation The FASEB Journal Vol. 27 2013
pp.4940-4953

Hiroshi Kitamura, Yoshinori Naoe, Sunsuke Kimura Beneficial effects of Brazilian propolis on
type2 diabetesin ob/ob mice Adipocyte Vol.2 2013 pp. 227-236

11

Hiroshi Kitamura, Takeshi Ishino, Y oshinori Shimamoto 7 1 Ubiquitin-specific
protease 2 modulates lipopolysaccharide-elicited expression of proinflammatory cytokines in
macrophage-like HL-60 cells Mediators of Inflammation Vol.2017 pp.6909415
DOI: 10.1155/2017/6909415

Natsuko Saito, Shunsuke Kimura, Hiroshi Kitamura 14 14 Macrophage
ubiquitin-specific protease 2 modifiesinsulin sensitivity in obese mice Biochemistry and
Biophysics Reports Vol.9 2017 pp.322-329

DOI: 10.1016/j.bbrep.2017.01.009

Kenta Kikuchi, Mayumi lida, Hiroshi Kitamura 17 7 Macrophages switch their

phenotype by regulating Maf expression during different phases of inflammation The Journal of
Immunology Vol.201 2018 pp.635-651



DOI: 10.4049/jimmunol.1800040
Hiroshi Kitamura, Natsuko Saito, Junpei Fujimoto, Ken-ichi Nakashima, Daisuke Fujikura
Brazilian propolis etanol extract and its component kaempferol induce myel oid-derived suppressor

cells from macrophages of miceinvivo and invitro BMC Complementary and Alternative

Medicine Vol.18 2018 pp.138
DOI: 10.1186/s12906-018-2198-5

Takeshi Ishino, Mayuko Hashimoto, Hiroshi Kitamura 7 7 Estableshment of
protocol for preparation of gene-edited bovine ear-derived fibroblasts for somatic cell nuclear
transplantation Biomedical Research Vol.39 2018 pp.95-104
DOI: 10.2220/biomedres.39.95.

Y oshinori Shimamoto, Junko Nio-Kobayashi, Hiroshi Kitamura 10 10 Generation
and validation of novel anti-bovine CD163 monoclona antibodies ABM-1A9 and ABM-2D6
Veterinary Immunology and Immunopathology Vol.198 2018 pp.6-13
DOI: 10.2220/biomedres.36.323

Y oshinori Shimamoto, Hiroshi Kitamura, Eiki Takahashi 5 3 In situ hybridization
study of CYP2D mRNA in the common marmoset brain. Experimental Animal Vol. 65

2016 pp.465-471
DOI: 10.1538/expanim.16-0045

Kohei Washio, Mao Kobayashi, Natsuko Saito, Misato Amagasa, Hiroshi Kitamura Propolis
ethanol extract stimulates cytokine and chemokine production through NF-kB activation in C2C12
myoblasts Evidence-based Complementary and Alternative Medicine Vol. 2015 2015
pp.249751

DOI: 10.1155/2015/349751

Kohei Washio, Y oshinori Shimamoto, Hiroshi Kitamura Brazilian propolis extract increases leptin

expression in mouse adipocytes Biomedical Research Vol.36 2015 pp.343-346
Kenichi Asano, Naomichi Takahashi, Hiroshi Kitamura 12 9 Intestinal CD169+

macrophages initiate mucosal inflammation by secreting CCL8 that recruits inflammatory
monocytes Nature Communications Vol.6 2015 pp. 7802

DOI: 10.1038/ncomms8802

Shunsuke Kimura, Megumi Y amakami-Kimura, Hiroshi Kitamura 7 5 Visualization

of the entire differentiation process of murine M cells: suppression of their maturation in cecal
patches Mucosal |mmunology Vol.8 2015 650-660
DOI: 10.1038/mi.2014.99

20
41 2018
41 2018
2
161 2018
- 2
161 2018
usk2 OCT
40 2017

Usp2



40 2017

- - 28
2017
IARS
160 2016
CD163 160
2016
MAIL/IxBG 160
2016
39 2016
MDSC(myeloid-derived suppressor
cell) 159 2016
USPk2
159 2016
159 2016
159
2016
Ubiquitin-specific protease2 A  inhibits adipose tissue inflammation
38 2015
- 2
38 2015
- 2 -
- 158 2015
usk
2 158 2015
uSsP2 - 29 2015
0
o 0
o 0
https://www.facebook.com/RakunoGakuVetPhysiol/
https://www.rakuno.ac.jp/article-60915.htmi

¢y

(KIMURA, shunsuke)

(OKAMOTO, shiki)

(TAKAHASHI, eiki)

(OKABE, jun)



