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Mechanistic analysis of beige adipocyte induction using the Ucpl-imaging mice
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Obesity has become a serious problem worldwide. Brown adipocytes and beige
adipocytes, which express the thermogenic protein UCP1, have recently attracted attention as useful
candidates for reducing obesity. We found that beige adipocyte induction signals were constantly
activated in the Ucpl-deficient mice which was made in our previous study. RNA-seq analysis of beige

adipose tissues of Ucpl-deficient mice and wild-type mice suggested that multiple signal pathways,
including redox-related pathways, are involved in the beige adipocyte induction. We also found that

one of the redox enzymes associated with the identified pathway may play an important role in the
beige adipocyte induction.

UCP1



1/3

UCP1
B3
1
B3
UCP1
Ucp1 Ucp1 Ucp1™”, IRFP7207" Ucpl KI
A y
2 IREFT20, 2 +"' b — iRFP720 Ucp? SUTR Cidea
(RABET) (5Uep17OE  (R—Paw—h—)
— g —iE)
Ucpl 00— 0 '—.—" 0.
{23
- :
“ 20
v : e 10
2 B gim
e - i of- #- o e+
UCp.Z KI IRFPT20 iRFPT720 IRFPT720
B1 UCPIAX—YYIYI ki3~ 1 ElMEOES
1Cypess AM et al. Cell Metab. 2015 w gfﬁﬁf’}ﬁ%ﬁ 1 ”_WP?EWMW (=) E'EE_EWEW“&"M
*Fukuda Actal. PLOSONE2019 ™ SRCEEEIGECISITTID oy gy ey com (a0
Ucpl Kl
Ucpl Kl
Ucpl
(@) Stroma vascular fraction (SVF)
SVF SVF
Ucpl
SVF
FACS
)
UCP1
Ucpl Kl SVF

RNA-seq Ucpl Kl



3

RT-gPCR

in vitro
Ucpl Kl SVE
SVF
ShRNA
1) SVF
SVF
FACS SVF 85Y%
in vitro
SVF 10%
UCP1
@)
UcplKI SVF  RNA-seq
Ucpl Kl
@)
Ucp1 Kl SVE
in vitro A factor 1 Ucp1
SVF 1.6 35 *
S 1.4 3.0
g 12 25
g 18 2,0
(factor 1) T 15
UcpIKl £ o4 ol 1.0
factor 1 & 0.2 i = 0.5
ShRNA 00 a N4 o0 > N A
Ucpi LS PO
B factor 1 Ucp1
factor 1 < 500 * 1.2
UC,O.Z '% 400 1.0
factor 1 5 300 0.8
§ 00 0.6
2 0.4 *
5 100 0.2
f @
actor 1 00 — oy . B
factor 1 ¢ S ¢
Ucpl KI & & &
ROS factor 1/ v 7 &7 v (A)H L EF

HIB(B)IC L BUcp1RIBADFEE



10 10 1 5

Le Phuong HA, Nishimura K, Kuno A, Nguyen TL, Kato T, Ohtaka M, Nakanishi M, Sugihara E, Sato 40

T, Hayashi Y, Fukuda A, Hisatake K

Downregulation of 0dd-Skipped Related 2, a Novel Regulator of Epithelial-Mesenchymal 2022

Transition, Enables Efficient Somatic Cell Reprogramming

Stem Cells 397-410
DOl

10.1093/stmcls/sxac012

Kumar A, Nishimura K, Kishimoto T, Hamzah M, Kuno A, Fukuda A, Hisatake K 23

Locus-Specific Isolation of the Nanog Chromatin ldentifies Regulators Relevant to Pluripotency 2022

of Mouse Embryonic Stem Cells and Reprogramming of Somatic Cells

International Journal of Molecular Sciences 15242
DOl

10.3390/i jms232315242

Yamaki Y, Fukushima T, Yoshida N, Nishimura K, Fukuda A, Hisatake L, Aso M, Sakasai T, Kijima- 113

Tanaka J, Miwa Y, Nakanishi M, Sumazaki R, Takada H

Utilization of a novel Sendai virus vector in ex vivo gene therapy for hemophilia A 2021

International Journal of Hematology 493-499
DOl

10.1007/s12185-020-03059-6

Aizawa S, Nishimura K, Mondejar GS, Kumar A, Bui PL, Tran YTH, Kuno A, Muratani M, Kobayashi S, 17

Nabekura T, Shibuya A, Sugihara E, Sato T, Fukuda A, Hayashi Y, Hisatake K

Early reactivation of clustered genes on the inactive X chromosome duringsomatic cell 2022

reprogramming

Stem Cell Reports 53-67

DOl
10.1016/j .stemcr.2021.11.008




Takei Y, Hirai R, Fukuda A, Miyazaki S, Shimada R, Okamatsu-Ogura Y, Saito M, Leproux P, 155

Hisatake K, Kano H

Visualization of intracellular lipid metabolism in brown adipocytes by time-lapse ultra- 2021

multiplex CARS microspectroscopy with an onstage incubator

Journal of Chemical Physics 125102
DOl

10.1063/5.0063250

Thomas Mayers, Kazuya Morikawa, Aya Fukuda, Yukihide Watanabe, Yukari Okita, Emiko Noguchi, 19

C.Kiong Ho

Involving high school students in medical science exchange programs: Experiences from the 2020

University of Tsukuba

Journal of Medical English Education 40-44
DOl

Fukuda A, Honda S, Fujioka N, Sekiguchi Y, Mizuno S, Miwa Y, Sugiyama F, Hayashi Y, Nishimura 14

K, Hisatake K

Non-invasive in vivo imaging of UCP1 expression in live mice via near-infrared fluorescent 2019

protein iRFP720.

PLoS One e0225213
DOl

10.1371/journal .pone.0225213

Nishimura K, Fukuda A, Hisatake K 7

Mechanisms of the Metabolic Shift during Somatic Cell Reprogramming 2019

International journal of molecular sciences E2254

DOl
10.3390/i jms20092254




Bui PL, Nishimura K, Mondejar G, Kumar A, Aizawa S, Murano K, Nagata K, Hayashi Y, Fukuda A, 29

Onuma Y, Ito Y, Nakanishi M, Hisatake K

Template Activating Factor-1 o Regulates Retroviral Silencing during Reprogramming 2020

Cell Reports 1909-1922
DOl

10.1016/j .celrep.2019.10.010

Sekiguchi Y, Fukuda A, Nishimura K, Hisatake K 41

Engineering Critical Residues of SOX9 Discovers a Variant With Potent Capacity to Induce 2023

Chondrocytes

Stem Cells 1157-1170
DOl

10.1093/stmcls/sxad066

13 2019

2019

17

2019




2019

CARS

2023

7265763

2023

https://ww.md. tsukuba.ac. jp/basic-med/biochem/gene/index.html
https://www.md. tsukuba.ac.jp/basic-med/biochem/gene/
http://www.md. tsukuba.ac.jp/basic-med/biochem/gene/research3.html

http://www.md. tsukuba.ac.jp/basic-med/biochem/gene/research3.html







