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Blood pressure shows a circadian variation, and many patients with cardiovascular
diseases show disturbance in blood pressure circadian rhythm. We found that clock protein DEC1 binds and r
epresses the E-boxes in the promoter of Atplbl gene, which encodes the beta subunit of Na/K-ATPase, wherea
s CLOCK activates these E-boxes. Consequently, the Atplbl mRNA and protein levels in the cardiovascular sy
stem showed circadian rhythms. Decl-deficient mice showed decreased blood pressure, whereas clock-mutant m
ice showed increased blood pressure, as Na/K-ATPase is essential for the control of blood pressure. These
findings revealed for the first time the molecular mechanism involved in blood pressure circadian rhythm.

DEC1



Na+, K+-ATPase
Na+ K+
Na+, K+-ATPase ATP 70

Ca2+

Skou-JC 1997

Na+, K+-ATPase

Na+, K+-ATPase

Na+,K+-ATPase

Na+
Na+,Ca2+ Na+
Caz2+ Caz2+
Na*, K'-ATPase a subunit
ATP1A1 B subunit ATP1B1
B subunit
ATP1B1 Klotho adducin
DEC1 Nar,
K*-ATPase Bsubunit ATP1B1

Decl-knockout

DEC1-Na*,
K*ATPase

DEC1 CLOCK
DEC1-Na*, K+-ATPase

RT-PCR WB
Nat/K+-ATPase

86Rb* (Herman-MB et al, Am J
Physiol Renal Physiol 298, 1222, 2010)

BP-98
(1 23
DEC1 Clock

Na pump ATPase-ATP1B1
mRNA
DEC1
DEC1
Clock
ATP1A1. Ma/H
DEC1

Clock
DEC1 Na pump ATPase
ATP1B1

DEC1
Clock

CLOCK
DEC1

CLOCK DEC1

DEC1



DEC1

DEC1
Cry
Bmall
DEC1
Per1l
DEC1
DEC1
(3 25
DEC1
Na/K-ATPase beta subunit
DEC1
DEC1
Clock
CLOCK DEC1
CLOCK
DEC1
DEC1
Clock
DEC1
Decl mRNA
E-box Dec2
Perl
E-box E-box Cryl
Per2
DEC1
Clock Decl Dec2

Perl Per2 Cryl

Clock

19

Yamanaka K, Yamamoto K, Sakai Y,
Suda Y, Shigemitsu Y, Kaneko T,
Kato K, Kumagai T, Kato Y. Seeding
of mesenchymal stem cells into inner
part of interconnected porous
biodegradable scaffold by a new
method with a filter paper. Dental
Materials Journal, , In press
2014.
Goriki A, Hatanaka F, Myung JKim J,
Yoritaka T, Tanoue S,Fujimoto K, Kato Y,
MatsubaraA, Forger D, Takumi T. A novel
protein, CHRONO, functions as a core
component of the mammalian circadian
clock. PLoS Biol , , 2014 Apr
15;12(4):e1001839. doi:
10.1371/journal.pbio.1001839.
eCollection 2014.
Honda KK, Kawamoto T, Ueda HR,
Nakashima A, Ueshima T, Yamada
RG, Nishimura M, Oda R, Nakamura
S, Kojima T, Noshiro M, Fujimoto K,
Hashimoto S, Kato Y. Different
Circadian Expression of Major
Matrix-Related Genes in Various
Types of Cartilage: Modulation by
Light-Dark Conditions. J Biochem.

,2013 Oct;154(4):373-81. doi:
10.1093/jb/mvt068.
Kanawa M, Igarashi A, Ronald VS,
Higashi Y, Kurihara H, Sugiyama M,
Saskianti T, Pan H, Kato Y.
Age-dependent decrease in the
chondrogenic potential of human
bone marrow mesenchymal stem
cells expanded with fibroblast growth
factor-2.  Cytotherapy. , 2013
Sep;15(9):1062-72. doi:
10.1016/j.jcyt.2013.03.015.
Ueno T, Nakashima A, Doi S,
Kawamoto T, Honda K, Yokoyama Y,
Doi T, Higashi Y, Yorioka N, Kato Y,
Kohno N, Masaki T. Mesenchymal
stem cells ameliorate experimental
peritoneal fibrosis by suppressing
inflammation and inhibiting TGF-81
signaling. Kidney Int. ,2013
Aug;84(2):297-307. doi:
10.1038/ki.2013.81.
Mikami S, Nakashima A, Nakagawa
K, Maruhashi T, Iwamoto Y,
Kajikawa M, Matsumoto T, Kihara Y,
Chayama K, Noma K, Ochi M,
Nishimura M, Tsuji K, Kato Y, Goto




C, Higashi Y. Autologous
Bone-Marrow Mesenchymal Stem
Cell Implantation and Endothelial
Function in a Rabbit Ischemic Limb
Model. PLOS ONE, , 2013 Jul
4;8(7):e67739. doi:
10.1371/journal.pone.0067739.

25(3), , 174-184, 2013.
Sato F, Kawamura H, Wu Y, Sato H,
Jin D, Bhawal UK, Kawamoto T
Fujimoto K, Noshiro M, Seino H,
Morohashi S, Kato Y, Kijima H. The
basic helix-loop-helix transcription
factor DEC2 inhibits TGF-B-induced
tumor  progression in  human
pancreatic cancer BxPC-3 cells. Int J
Mol Med. , 2012
Sep;30(3):495-501. doi:
10.3892/1jmm.2012.1037.
Wu Y, Sato F, Yamada T, Bhawal UK,
Kawamoto T, Fujimoto K, Noshiro M,
Seino H, Morohashi S, Hakamada K,
Abiko Y, Kato Y, Kijima H. The
BHLH transcription factor DEC1
plays an important role in the
epithelial-mesenchymal transition of
pancreatic cancer. Int J Oncol.
, 2012,41,1337-1346. doi:
10.3892/1j0.2012.1559.
WuY, Sato F, Bhawal UK, Kawamoto
T, Fujimoto K, Noshiro M, Seino H,
Morohashi S, Kato Y, Kijima H.
BHLH transcription factor DEC2
regulates pro-apoptotic factor Bim in
human oral cancer HSC-3 cells.
Biomed Res. ,
2012;33(2):75-82.
doi: 10.2220/biomedres.33.75
Yokoi M, Hattori K, Narikawa K,
Ohgushi H, Tadokoro M, Hoshi K,
Takato T, Myoui A, Nanno K, Kato Y,
Kanawa M, Sugawara K, Kobo T,
Ushida T. Feasibility and limitations
of the round robin test for
assessment of in vitro
chondrogenesis evaluation protocol
in a tissue-engineered medical
product. J Tissue Eng Regen Med.,
, 2012 Jul;6(7):550-8.
doi: 10.1002/term.460
Ozaki N, Noshiro M, Kawamoto T,
Nakashima A, Honda K,
Fukuzaki-Dohi U, Honma S,

Fujimoto K, Tanimoto K, Tanne K,
Kato Y. Regulation of basic
helix-loop-helix transcription factors
Decl and Dec2 by RORa and their
roles in adipogenesis(f). Genes to
Cells. , 2012,17,109-121.
doi: 10.1111/5.1365-2443.2011.01574.
X
Kawai T, Anada T, Masuda T, Honda
Y, Sakai Y, Kato Y, Kamakura S,
Echigo S, Suzuki O. The effect of
synthetic octacalcium phosphate in a
collagen scaffold on the osteogenicity
of mesenchymal stem cells. European
Cells and Materials, ,
2011,22,124-136.
Suehiro F, Nishimura M, Kawamoto
T, Kanawa M, Yoshizawa Y, Murata
H, Kato Y. Impact of Zinc Fingers
and Homeoboxes 3 (ZHX3) on the
Regulation of Mesenchymal Stem
Cell Osteogenic  Differentiation.
Stem Cells Dev.,
,2011,Sep;20(9):1539-47.
doi:10.1089/s¢d.2010.0279.
Sato F, Wu Y, Bhawal UK, Liu Y,
Imaizumi T, Morohashi S, Kato Y,
Kijima H. PERIOD1 (PER1) has
anti-apoptotic effects, and PER3 has
pro-apoptotic effects during cisplatin
(CDDP) treatment in human gingival
cancer CA9-22 cells. Eur J Cancer,
, 2011,Jul;47(11):1747-58. doi:
10.1016/j.ejca.2011.02.025.
Bhawal UK, Sato F, Arakawa Y,
Fujimoto K, Kawamoto T, Tanimoto
K, Ito Y, Sasahira T, Sakurai T,
Kobayashi M, Kashima I, Kijima H,
Kuniyasu H, Abiko Y, Kato Y, Sato S.
Basic helix-loop-helix transcription
factor DEC1 negatively regulates
cyclin D1. J  Pathol.
,2011,Jul;224(3):420-9.
doi:10.1002/path.2878.
WuY, Sato F, Bhawal UK, Kawamoto
T, Fujimoto K, Noshiro M, Morohashi
S, Kato Y, Kijima H. Basic
helix-loop-helix transcription factors
DEC1 and DEC2 regulate the
paclitaxel-induced apoptotic pathway
of MCF-7 human breast cancer cells.
Int dJ Mol Med.
,2011,Apr;27(4):491-5.
doi:10.3892/ijmm.2011.617.
Kaku M, Tai M, Kawata T, Fujita T,
Motokawa M, Ohtani J, Sakai Y,
Kato Y, Tanne K. Mesenchymal




stem cell-induced cranial suture-like

gap in rats. Plast Reconstr Surg.
,2011,  Jan;127(1):69-77

doi:10.1097/PRS.0b013e3181f95849.

, 2011,39(1),1-8

20

Yukio Kato, Jinchang Shao, Koichiro
Tsuji, Isolation and expansion of
mesenchymal stem cells from various
tissues, including the umbilical cord,
under serum-free conditions, Asia
CORD2013  April 19-20, in Kobe,
Japan

MSC TEC , 12
, 25 3 21-23

24 9 18

EL-box , 54
24 9

14-16

Yukio Kato, Tania Saskianti, Masami
Kanawa, Takeshi Kawamoto, Koichi
Kato, Isao  Hirata, Chemical
Optimization of Both Culture
Surfaces and Media Markedly
Enhances MSC Proliferation , ISSCR
Annual Meeting June 13-16,2012
Yokohama, Japan

, MSC

STK ,
11 24 6
12-14

STK
Tissue Engineered

Construct(TEC) , 11
24 6 12-14

Noriko Goto, Katsumi Fujimoto,
Shin-ichi Hasegawa, Kazuko
Kitayama, Veronica Sainik Ronald,
Katsuyuki Kozai, Yukio Kato
Enhanced Proliferation of Stem Cells
from Deciduous Teeth in Serum-free
Media, STK1/STK2 8th Biennial
Conference PDAA(Pediatric
Dentistry Association of Asia) May
24 — 26 2012 Bali , Indonesia 1st
winner of scientific competition in
poster presentation The best winner
of scientific competition poster
presentation

b

, 2 TOKYO
24 3 15
, MSC
11
24 2 24

Yukio Kato, Serum-Free Cultures for
Human Mesenchymal Stem Cells
using Defined Culture Surfaces., 1st
Meeting of Surabaya Regenerative
Medicine and Stem Cell Centre
(SRMSC), 2rd Meeting of Indonesia
Association of Tissue Bank (IATB),
SYMPOSIUM, Sep.22-23, 2011,
Surabaya, Indonesia

ROR a
DEC1,DEC2
52
2011 5 13 14

GATAG6
52
2011 5 13 14

DEC2 52

2011 5 13 14



52
2011 5
13 14
17
23 2 10

Tania Saskianti, Takeshi Kawamoto ,
Yukio Kato, Identification of HMGAZ2
and SIM2 interaction in MSC. 3rd
International Workshop on
BioDental Education & Research
Hiroshima  University Graduate
School of Biomedical Sciences 2011
1 28 30

Sakiko Fujii, Katsumi Fujimoto,
Fusanori Nishimura, Yukio Kato,
Effect of conditioned medium derived
from mouse ameloblast lineage cells
on differentiation of human dental
pulp cells. 3rd  International
Workshop on BioDental Education &
Research  Hiroshima  University
Graduate School of Biomedical
Sciences 2011 1 28 30

Noritsugu Ozaki, Mitsuhide Noshiro,
Kiyomasa Honda, Takeshi Kawamoto,
Katsumi Fujimoto, Kazuo Tanne,
Yukio Kato, Expression profiles of
nuclear receptors and their functions
in rat growth plate Chondrocytes
3rd  International Workshop on
BioDental Education & Research
Hiroshima  University Graduate
School of Biomedical Sciences 2011
1 28 30
Takeshi Kawamoto, Hiroshi Kubo,
Tomoyuki Iwata, Katsumi Fujimoto,
Mitsuhide Noshiro, Yukio Kato,
Transcription factors regulating
differentiation of MSC. 3rd
International Workshop on
BioDental Education & Research
Hiroshima  University Graduate
School of Biomedical Sciences 2011
1 28 30

2
Kato Y, Kawamoto T, Fujimoto K,
Noshiro M. DEC1/STRA13/SHARP2
and DEC2/SHARP1 coordinate
physiological processes, including

circadian rhythms in response to
environmental stimuli. bHLH
Factors in Development and Disease:
Current topics in developmental
biology, Elsevier, in press 2014.

3
P50-60
2013 3
293 ISBN

978-4-7813-0692-6

KATO Yukio

NOSHIRO Mitsuhide

KAWAMOTO Takeshi

FUJIMOTO Katsumi



