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Histological and functional analysis in the subregion of mammalian circadian
center
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Mammals have an intrinsic biological clock that shows a stable period of
about 24 hours. Underlying this function is the suprachiasmatic nucleus (SCN) in the hypothalamus.
We have elucidated that there are cell groups that oscillate rhythms shorter than this period in the

dorso-medial region of the SCN (DM-SCN). And we have focused on a phase wave (the expression of the
clock gene propagates from medial to lateral SCN) originating from DM-SCN. The presence of
spreading of phase wave in the rostro-caudal axis direction in addition to the phase waves towards
the lateral sides which was known so far was found by histochemical analysis using the mouse SCN.
This result will deepen the basic understanding of the physiologically unknown function of the phase
wave.

Per2



24

SCN
Welsh et al. Neuron 1995
SCN
SCN
SCN 3
2
(Nagano et a. J Neurosci.
2003)
VIP
Vpac2
VIP
VIP  Vpac2
SCN
SCN
SCN
Per2
Per2::Luc
SCN
VIP cAMP
21
23 (SPR:Short  Period
Region) 25 27

(LPR:Long Period Region)
(Koinuma et a. Eur J
Neurosci. 2013)
SCN

SPR

SPR
LPR SPR LPR

(Koinumaet al. Eur

JNeurosci. 2013) SPR
LPR
(SCN) SCN
SCN
(SPR)
(LPR) SCN
SPR  LPR
SPR
LPR SCN
3
BALB/C
5 7:00 light on /19:00 light
off, 400lux 2 3
LD 12:12
2
light on/off
7:00 2 24
770,212, ...,
ZT24 |
7:00 2
24

pZT0, pZT2, ..., pZT24

30pm 24
mPer2
DIG-labeled RNA insitu
hybridization
1) Per2
SCN
Per2
SCN Per2



pZTO
pZ2, pZT4, pZT6, pZT8

pZT14
pZT16
pZT18 pZT20
pZTO pZT16
pZT6 pZT12
SCN
150p
m pZT22 pZTO
pZTO pZT2
pZT12
pTZ14, pZT16
2) Per2
LD 12:12
SCN ZT0
ZT4 ZT14
ZT14
ZT16
ZT16 ZT18
150y m 150y m
7122 ZT0
ZTO0
ZT14
ZT16
3)

Per2

SCN Per2
Per2
SCN 3
Per2
SCN
2
Per2
1
Clock
Per2

Mitsugu Sujino, Takeshi Asakawa, Mamoru
Nagano, Satoshi Koinuma, Koh-Hei
Masumoto, Yasufumi Shigeyoshi
CLOCKA19 mutation modifies the manner
of synchrony among oscillation neurons in
the suprachiasmatic nucleus

Sci Rep, Vol. 8, 854, 2018




doi: 10.1038/541598-018-19224-1

Yuji Kanazawa, Keisuke lkegami, Mitsugu
Sujino, Satoshi Koinuma, Mamoru Nagano,
Yuki Oi, Tomoya Onishi, Shinichi Sugiyo,
Isao Takeda, Hiroshi Kaji, Yasufumi
Shigeyoshi

Effects of aging on basement membrane of
the soleus muscle during recovery following
disuse atrophy in rats

Exp Gerontol, Vol. 98, pp. 153-161, 2017
doi: 10.1016/j.exger.2017.08.014

Satoshi Koinuma, Hiroshi Kori, Isao T
Tokuda, Kazuhiro  Yagita, Yasufumi
Shigeyoshi

Transition of phase response properties and
singularity in the circadian limit cycle of
cultured cells

PLoS One, Vol.12, e0181223, 2017
doi:10.1371/journal.pone.0181223

Gen Kurosawa, Atsuko Fujioka, Satoshi
Koinuma, Atsushi Mochizuki, Yasufumi
Shigeyoshi

Temperature-amplitude coupling for stable
biological rhythms at different temperatures.

PLoS Comput Biol, Vol. 13, €1005501, 2017
doi: 10.1371/journal.pcbi.1005501

Masato  Nakajima, Satoshi Koinuma,
Yasufumi Shigeyoshi

Reduction of translation rate stabilizes
circadian rhythm and reduces the magnitude
of phase shift

Biochem Biophys Res Commun, Vol. 464,
pp-354-359, 2015
do0i:10.1016/j.bbrc.2015.06.158.

2018 3 28 30
123

122
2017 3 28 30

92
2016 11 27
39

2016 8 5 6

Masato  Nakajima, Satoshi Koinuma,
Yasufumi Shigeyoshi

Effect of sublethal dose of inhibitors of some
molecular processes in the circadian negative
feedback loop on stability of circadian
rhythm

The European Biological Rhythms Society
(EBRS)/World Congress of Chronobiology
(WCC) meeting

2015 8 2 6

The University of Manchester, Manchester

22
2015 11 21 22

22
2015 11 21 22

KOINUMA, Satoshi

NAGANO, Mamoru



