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WHFe il R OMEEL (33L) : The suprachiasmatic nucleus (SCN) is the center of circadian clock. In order to
delineate what biological structure transmits circadian rhythm to paraventricular nucleus (PVN) and
subparaventricular zone (SPZ) from the SCN, we observed the coherence between the circadian rhythms in
the SCN and PVN/SPZ by monitoring bioluminescence emitted from tissue slice from Per2::luc knock—-in mice
In slices containing SCN and PVN/SPZ, the two regions showed antiphasic circadian rhythm, in contrast
slices containing PVN/SPZ but not SCN showed a circadian rhythm which was damped after a few days.
However, when the slice showing damped oscillation was co—cultured with the SCN slice, PVN/SPZ restored a
stable circadian rhythm antiphasic to that in the SCN. The findings suggest that the structure
maintaining the coherence between the circadian oscillations in the SCN and PVN/SPZ was reconstructed

Wrzesyey o ReAEY

F—U— N (KRR IR B S MR



# XL C—-19, F—19, Zz—19 (@)

1. WFZEBAE 4P D 5

) 24 RS CIESh 9 B (RN EERE O HAX
IR TESOBUR FEiCTh D, D7D
ITECHEIR - REE, RIR, MEEOAFEIS
OENIIHEAZX EEARE SR D LA
%, KEx 7 /ERRER O EHIMEIL, X B
TH)E T W2 S AR PR BE % =] 2 Bkl
W MEb v | AR X KL & A AR D FERE Y
RS2 Z & THERFSILTW D, LR
B, AR X EEORLIEHRD E ORI A RNGE
Wz EORRICHEFZHIE L TV D0
MR STV,

SEPEREEL (SRR & B T EE A S
TefEIR) (XA X B o A (A BERE L
(Fig.1A), A X _EE D DERENFIET 5,
F IR R D OBH DFAET 2 fEI
D% IXBHFZEKEZRBET 5, TOOE
PRI R X B D OF oA i L
TWDHEBZ LD, FEEE, EHEE T EMER
EEET 5 L1TE) ) X AEET S (Lu et al.
J Neurosci. 2001, 21(13):4864-74), Zi 5 D
ZEMBIRARX BRI E ORI M SE R O
1 e i RO QALY /AY/RY = 41§ b me¥ hall s W=
TR X D E ORI S5 E I O FF G
ZHIEH L TN T DI ENNE
ThdERBFEITIE ZT-,

Z 2T, BAX BRGNS E ORI SRR
LB R A G Z TWDDO T 5720
2. Per2:luc / v 7 A~ AR &
FHW MRk 28 R B W TRGIRE) 2 &
L7, ZORER, SO B T
Per2 OFESERENIHH THEEIHR L3 1
BX L AR L IR 5 L B
B CRE LTz Per2 O3CHRE)Dal1E 3R
T&72(Fig.1B), b LAV L ICHEFEH
B CEIE Lz Per2 ofEENT, [F-—##kA I
BT D B & 1148 X i oA A BE£R
ERIUL, R B EWNACTHoT, =

A GEB Trough‘irzﬁm}gir Iﬁﬁq& Peak
- | K
CESTEN | ]

Peak ! j B Trough
R — A DR X LR EEEEED
Per2 MiREN X LIEH I THD

B (CCD EEHMELDA EEREED Per2 DIRE)

&

| 9 RBOEE

EFEMBEEMTIE Per2 DREIETRELVA, BRRX LZEBHELT
HERTHEEHERMBERIX LRESEMETRBZTT L5155

Fig.1 IRE R

P FERE AL\ A A & 0 72 B 20 155 s
BREE LR THL I 2B L, FRAE
WIREMEOFBLIZRPI Lt nWr D, 20
FERRIEL, A B B Ao BB~ D B
GG AR ERERE 2 I 2 72, — )
fE & N R A S BiE U 7o 12 LS B R 2 AT
L LD TORTH D, ZOREMIC
FENTT 2 Z L0k 0 1R BRSO
T~ O L5 AR MG S & 272 D
TP Th D,

2. OB

WFLEIZ VT, RNERER O PR I3 A X
EETH D, L LR LHAAX B DR
TEHDS & ORI BRI AR 0 | ke
DOBEFFZHIE L TWDDONREHLNIZE
TR, HEEF ISR FIck T 58
R Bz & B EIR O R EHER T DOIRE)
. BNHERE WD Z & CRIFHIHIE S
HT EEAFEL Lz, S DICHFEE L=
TEIR OO BB 3% ClI R sHE s T O IR BN
KT D0, IR B E B L CHkhs
T H L TEEEBEBORENEIET S
T LTI LT, F 2 CARBFZE TITHEE N
BHFE L7 Z o2 VW<, X bR E
DRRICE BRI OFRF 28 L T 5 o
N ST B,

F PR B B BB E I~ DL
15 HAS A DN IR - 0 I BRI IR C°
BN BNNTT D, F OfERINENER T D
A RAERBEEYEORRE EREEIT O,
WEI RN O, 7 ) T HBREEEEIZ L D
Xy v I REEOE, Bl X sEXRT 7T
INVOBEDARIIEETERVOTINSG
HLEE L TR D,

HEEE DSBS LI AHRR R RS 28 13, e
WARTEMIE DO AN TR L 152 % o lftL . s
REFREL LI=bDTH D, T DEBRRON
Mro ISR LY AR BN & ORI AR
FERE % 7] 2 BMAEIk DI 2 HilE L, R 72
AHBHS SR LTHNDIONE VIR
TR S L TW R W R ORI~ E BN D,

3. WO HIE

AR BRI LD BEZEE~OBEH E
B RS 2 R 3~ < Rt s T Per2
DT ET—ZINY T 27— ErEE L
Per2:luc / v 7 A v~ 2D R % H
W7o R B E RICB W TR NIRE 2 HIE L
7o FNCIREBIOMIEIZIT CCD 7 A7, #%55
FEAREEEPMT)Z v,

(1) FRZIME BAR ERAE DN NE R TR A D PR
HIERIEAF TH 26NN S
BAZ X EARZILER AR & 2 BE O
Per2 DOIRBYRIELZ I3, MR - 7o 1 AR
Dz S WHEINER N E X 6D, €2
TEL ORI BInEEE I CEETH D
M BNTT D720, MR B
R & AR A X ERERN BT A 2R 2 W BRAY



Befih 2 PR L 7-dkpe o4tk U7z, @i
SRERZEIE & R A X _ERE M CHME IR A 1o
8 S5 BE A I E S 5, B
FEIG VIR A X B8 B DIRMER - L oM
DR Per2 ORENAE 2B 5 2
& CHMERT-, WEMENO &6 5 REET
HHMHASMIT LT,

(2) WyFEHIZ R OFRFIE

R DOFER, DR ER N EE TH D Z
EBRB BN IR oTe, & T THERRE R O
NEEEEICEE CHLIPHLNCT H 2
iz,

O kg B

WA R BER MR U, SRR aEn
THRAE S 2 R L TV D ATREME DN % 2
SNz, FZTBE LR Y B Dl
DHELRNEDIC, AT 4 A{ERI%E, 2 B
R U 7= A8 X EREHARR v 2 38 5 1% fE ke
LI RE U CIRB O RIE 2 B2 LT,
PRENER T, BIEICH O/ 2%t
LT, e~ —Hh—TdH5D NF-L, 7V
TH~— D —Tdb D GFAP OEHIEE H
WY a2 1T o 72,

@ EBEL YV FNDOREGRGEE

FLFR A OBEfRIZ L RN BB DOE
K T T NDRELE A AR ZET D rTRE D
Ez b, £ TEVEEmRY AT L% H
N CE PR AR O B AIE B 2 HIE L,

4. WFIERRE
(1) FEZIE A R DS IR TR AE D W B

HIERKETH D0 H NI 5

B O A E TR T D & Per2 Ot
PRENI S A CREEEIR L7223, AR X Bl
Bhibz L CHLRS R 32 & EBEMERICEE L
TR NIRE N EHN -, ZolEE L3RRS

o PMT B
RENEE o

PMT BA1REF

Mok
o A
TIPS

,,,,, s EiE
BEITIR
+
BRRER L

Fig.2 BHIEIC K HHEEFHE

TR B E WM CTH -T2, Z DEER
FHIR COHRBIRE IR, WMER T F 2 Rk
MOl 2 L5 WHEAERO EH 5N EE
THLIDPALNICT D720, MR HEREC
SRR R & A2 X _EAE N BT A Bl 7
WPl A BHLE LR cag g L s, #
DGR, HrtaE 2 BEERGE LT HIEEEIE
LZpinote, ZORERIIHRY EZICL D=
FHAZ eIk~ DA B 1= Bh ) AR A (X IR
F T MRREKNEETHH Z & EoR
295 (Fig.2),

(2) WyFEAIZER OFRFIE

R DOFER, DR ER N EE TH D Z
EBH BN E ol E ZTYERAYE R O]
DSEEZI G An RS \C B T H D 0 B
[ SN Nl B el

O fpSEE R

WAZ X B HER 3810 X 0 SEE O IR
FhNEIE Lz, & X 5 A B A SEIA] )N
R STV D DR T D 7=, IREIN
BE L7 AT A AR L CRERGBEIT-
7o PURITARREI~— A —D NF-L, 7'V
T~ —F — D GFAP %\ -, F Dk 5
A Pz & B O ML 7Y 7 ik
THORL ENTWEZ &, F-HAZAX B
DO BEEREFEI A, BB AR LD &
P3ERR T & 72(Fig.3).

Fig.3 #tIRBIEE & SFREE

ZOFER I AN EEED B E R
OB GMERACE TR ENEE TH
HLEEZT, I THHROMEZLE LR
(2 FBHEEEE ORI RIE T 5 2R D
NP el Y e

WA LKA T A 2O E %2 LE4
BI2DIT, AT A AERL 2 BB LT,
L CH#R % 2 BRHRE L e g X B AR Z
A ARV, ZOBRY EEAT
A A1, R REARIZIEE LU 2 08580 VR
WIREZ R TZX DD ThoT-, FOREE,



M2 38 1% 2 ARFERGE L T b EEER O IRE)
WEEE Ligdho Tz, F2Z O Ik LT,
NF-L Hif&, GFAP Hifk%x Tt s
1T TR, R EEED O BRI~ D
R EEZBERT DI EFTE R o
(Fig.4),

BRI LFSHERT

EERE —

" Time (n)

Fig.4 R B REFCIVIRBEERE

®@ EBERY 7T NVOREERGE

WL 5 A RS T BT A ER Y VL
DG A2 BEET 5=, L EMm LT
PRk T A B L, & 2~ R B
R 2B L TR 21T o 72, T ORGSR,
FEICIREN & [RARIC, SRk & AR Y R
DELZIE ORI TS TH T, TDZ
EIXERIGE L QRGBS TEENC 3 L T
[EE DA 12 K » THAIE MO RENTD
NTWDAREMEZ RIE LTV 5D,
ENIRBOREICITABESLEL TS Z
EMD . EENICER L TRiET ERY S
FLOBGIHEWEEZ b, £, HIE
VAT AR X R AE IR O R 1)
ENREETH T, ZNHDZ &Ik
EE L, FCIRENR CREZIE s E N
[AECEX otk MAEa1T 2 2 FEBRDWEE %
1To7,

INHDORERID, TR BB 6 EH
BRI~ D BRELE AR 2 1 T AR R A & 3
HMERH Y . R T 7T TIEAR TS TH
DI ENTREEINT, Z ORI, WX
NEBETHD ETIHRRX EZHOR > b
U—7 L3R D, oF 0, RAEROMEE
IR X N &R BN CIER e S
HETITo TWDH Z L AR L TV D,

AR IRELIE IR ZE 21T O ME O RIE %=
179 721z, EHRLB TR EBM A i
EKERAITO TETH D,

5. LR3I E
(WFFEFAE . WTIE5HRE e O IE4 |12
ES Y

UesEmns) R 4t
D Akihito A. Adachi, Atsuko Fujioka,
Mamoru Nagano, Koh-hei Masumoto,

Toru Takumi, Takashi Yoshimura,
Shizufumi Ebihara, Kentaro Mori,
Yoshifumi Yokota, Yasufumi
Shigeyoshi

Helix-loop-helix Protein 1d2 Stabilizes
Mammalian Circadian Oscillation

Under Constant Light Conditions.
Zoolog Sci. #&iA . Vol. 30, No. 12,
2013, pp. 1011-8.

DOI: 10.2108/zsj.30.1011.

@ Satoshi Koinuma, Takeshi Asakawa,
Mamoru Nagano, Keiichi Furukawa,
Mitsugu Sujino, Koh-hei Masumoto,
Yoshihiro Nakajima, Seiichi
Hashimoto, Kazuhiro Yagita,
Yasufumi Shigeyoshi
Regional circadian period difference in
the suprachiasmatic nucleus of the
mammalian circadian center.

Eur J Neurosci. &%t . Vol. 38, No. 6,
2013, pp. 2832-41.
DOI: 10.1111/ejn.12308.

@ Kaori Tsujino, Ryohei Narumi,
Koh-hei Masumoto, Etsuo A. Susaki,
Yuta  Shinohara, Takaya Abe,
Masayuki  ligo, Atsushi  Wada,
Mamoru Nagano, Yasufumi
Shigeyoshi, Hiroki R. Ueda
Establishment of TSH B real-time
monitoring system in mammalian
photoperiodism.

Genes Cells. ##if, Vol. 18, No. 7,
2013, pp. 575-88.
DOI: 10.1111/gtc.12063.

@ Yukihiro Hamada, Kazumasa Saigoh,

Koh-hei Masumoto, Mamoru Nagano,

Susumu Kusunoki, Yasufumi
Shigeyoshi
Circadian expression and specific

localization of a sialyltransferase gene
in the suprachiasmatic nucleus
Neuroscience Letters. & 54 . Vol. 535,
2013, pp. 12— 17.

DOI: 10.1016/j.neulet.2012.12.032

ra¥E) Gt 31k

(D Koh-hei Masumoto
Structures that deliver the circadian
rhythm from the suprachiasamtic
nucleus to neighboring brain regions
55 120 [l B AR P fe 2 - E i
2.0 92 B H AR ERRE ARKE
201543 H 22 H




®

P E Ry - oYy (LR R = 1)
TEARZZ

Reproduction of the structure for the
coherence between suprachiasmatic
nucleus and other neighboring brain
regions

55 21 [8] B AR/ B P A R
2014411 H 8 H

JUIN R PR 750 ARAT ) (i ] W e
1)

TEARZZ

BAAZ X R & AL R D[R] AR
55 20 [8] B AR/ EW A2 A R
2013411 H9H

TR PRI v XA (R AR
B 1)

(ME) GF 1)

)

Yasufumi Shigeyoshi, Takeshi
Asakawa, Koh-hei Masumoto, Satoshi
Koinuma and Mamoru Nagano

6B K5 i< . Mechanism and
Modeling of Circadian Phase Wave in
the Mammalian Circadian Center
(Dynamics of Circadian Oscillation in
the SCN), 2014, 198(51-67)

6. WFIEHHLR
(DmFFEFRE

JiA 72 (Masumoto, Kohei)
ITEERT: - RS - Bh#
WHeE &5 : 60580529



