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7 &% Rho, Rab, Ras, Ran, Arf L&V 777 IV —~LpEIN, Hlla
B, MR BT AR, MR EEEEORIE, FENICES LT
HLEEZBNTWD, G ¥/ EOERRERERIEA~ORBENS, 20D
BEILIGICO2HERE3 SR L, HICHKES ORI c DR A
MBI 2FE, &BBICBEESELTWEEEXILATWS, £, EH+
BGH U IVEYT 77 IV =B THIRERKZHE L T3 Rho 7 7
U — MR AR A, MREBE A A L T\ D, DY ST IVIRE,
Rho 7% GTP ZHaE T Tdb 5 GEF 12 X v MBI ERERAL CIEMRI~ L 25
ENDZENBEL DD, MRROKFRENRBIR % % %X 5 £ T GEF Ofii
NRBEB L UOHEZHA LT A2ENREEL 25, FITHIZEICE VT Rho
IZ%t9 % GEF Té 5 ARHGEF10 23454/ MiIZ JBTE LESRE L TV A8
BN EN TV S5, ARHGEF10 OFELATH % GrinchGEF OMREIL 51 &
NTWARY, %2 T4E GrichGEF OHREZ A &N T 572012, EER
JEE MM T4 5 HeLa I, MDA-MB-231 i % H W HIBEAN RTER X
OBEREREMT 21T o 72,
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[EERR MR T A AL S VT2 TH LEER S B MIlaN TER S Lz A v R Y Ui
FF U AINTVR Y b U —7 h b I LT WEERIIC X o THERIRE~ & &6
ESN, MRS~ WEND, O WEER & B OF A 1L soluble
N-ethylmalemide-sensitive factor attachment protein receptor (SNARE) & FEiE AL
DHTHIC L > THRET S TV 5, MR HTEY S target-SNARE 437D
12Tdh % SNAP23 (Ihk 4 727k - MIARIZ 35\ THUWEERL O IR S (A
ThdLEEZLNTVDN, A DU - NI T 2 EENIRIZTH T
%, AWIFE T SNAP23 OFEREMEBI D7z, SNAP23 DFESNrUsrR
W/ w779 MU ABLIONSWRRFRGN ) v 77U b~ REERL
Too ZOFRER. HEANGWIRRERY) ) v 7 7 U P UATEI LY R MF=
VR KB FE— S VBRI W OB RRD bz, —J . BENGUIER
KR v 7T U Mv ATV a— RIS L DA R Y V53U
mUMBEED EFRIESh D & v ) REANBEI N, BIE 205
THABARRAIC R T 72T 2 D TR Y . AR TIRINETIEE LA
ZRBIT LTz,
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HEFEE (KRKFEFRIIERHIRE N HE)
AEBEEO, LS, BHBE. ERE—/. RERE

EADZEL DRROE T 2 —KBEEIT, SRR RTFMHEAHIR
DY TFNZEDT 7 F & UTHRE ARSI LICEERE
B RlFTZERMONTND, —KRELFRT 5 ECTRERO A,
METHY O DI FGEEhE # > 37 B Td % Rab GTPase 2MERES
HEEZBNTNS,

Fraid, EEBAEERICEEREREZRLTIENMBND Rab8 &
ZOWRRSF Rabl0 IZF B L, — B4R TOMBRERE O &
ToTW5, KEEMETIE Rab8 IT—RKBEEROHIHZ L TWD & TIT
BTV, Fex OFERR L7z Rab8 / v 7 7 7 k<7 AR MEF (2B
TIEH—KBEERSLTOR SCITFEERREREDBRIN oz, —F,
Rab8 & [FFFIZ Rab10 DFEIRIME %2 MEF TIT 5 & —KERRIEE S
Nz, ZRHOZ LB —FEAITIV T Rab8 & Rab10 IXABHAYIC
< Z LT E T,
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Rab8 I _ERz MM ERIRIC 5 IKSF & G ¥ /37 E T, Rab8 K~ A
O/ R W CTESRT & > 37 BORBEIES D Z E AL
12725 TN D, & 1L Rab8 IHES T DFHSY v IV BEBERY — AT )
v FIEIZIZTRIE L, & HIZ GST-pull down JEIZ THHMEE & v/ B8
BEERE Lz, & HI2Th B AV/NME ER MBI T Rab8 & LI TES il
EEREELTWBZ L EHALNI L,
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TR ) BT A RIREAF LR T 0 — X — B O BT 228 A F
k72 & @ Epigenetic 72 BEHNERE L THAT 5, Notch ZEED ligand
D 12T 5 delta-like3 (DLL3) (%, HEREHARYT 7 MMEHTIZ LY | FFigE
B W CEMBERICA FULZREZ LTWAEHEETFO—D2E LT
Hpxhiz, (B/) BRI 5 DLL3 O@ET A F UL - HfER
S ONRHRRE (C BT D RBEF Tz, (FiEEHR) DLL3 BT 0 2 F vk
% Methylation-specific PCR (MSP)\Z CTHREHY L7265, 10 FlE¥E O AP g AR
FRD 5 B0 722 < &b 4 FEO ML ClRET A F Vb it &z, Huh2
MREER LA PV T 7 A b —7 T ADFER, DLL3 Fu®—4#
—fRILD CpG 7T A 7 > RO@ER A F )AL Z KR L, RO A F VLAl
ALER|Z X 1 DLL3 O reactivation 2AFEER T X 72, & 512, Huh2 #f3iZ DLL3
Z A TE A THREIRR S5 & MRENTHY S hiz, £, fFEO Tissue
Array % Vo RE YR I BV T, IR T3l BATEARIC I L T
DLL3 BHENHIA R biviz, (fam) AP ICI17 % DLL3 BBoY 1 L
VU I DNA A F U EN L TEZ Y AFRER T R EEZ RIEL T
5 EHER STz,
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Eph LE7&#—LZDY 7 K ephrin iZMAROEESS - WEEZHIEHT DS v
Th b, Fxix, [EphAlephrin-A > 7 F THER/~ 27 1 7 7 —(Me) D ML R
AR(EC) @ @i DT & i35 ) LR %3 T, EphA2 & ephrin-Al %2 E
RIS FICEDRROBRIEZED TV D, ZHE TICOEER/ Mo O ephrin-A 3
JFVTEREE ER ¥ 52 L, @BER/Me ¢ EphA/ephrin-A 7 F I VidZER
Rk %% 5 Z &, @EC O EphA 27 /W idMika B o dk K & SRR D ka I
MEFET DL ERAOMCLTE 2, RFETIE, BEER/Mo L EC OIHEHR
T, EE/Me O ephrin-Al * 27 F V23 EC J@ @il % #1452 at Uiz, BE/Me
kR 1774.1 ZHPEHT shRNA % BV T ephrin-Al 8% ) v 7 ¥ 7 v SE TR EK
(efn-A1-KD-J774.1 ; GFP RE) Z{ER L7z, xfHE L TRy ¥ — 2B FEAL
T2 R EMR(GFP-J774.1 ; GFP #H)ZEM L7z, a7y MREED EC kIC
efn-A1-KD-J774.1 % #fE L, Time-lapse « BMAXEE T 5L & HICEC@EER Lz
GFP 1EARAR DB & FHE U7z, *HERFE &l C efn-A1-KD-1774.1 TiX EC @ %
BT HEIGRB Uie, 72, 727 F o #ge@ic kY, EphA2-Fc =— NEE
o efn-A1-KD-J774.1 13} BBBE & bl U C filopodia 23384 LTz, LA EDFER
235, BER/Me O ephrin-Al ¥ 7 ) )V IR O TSI 2t U 7o 18 P R AR i@
BRI BET 5 Z LR Iz,

7 > EphA2 & ephrin-Al BHiL/ o K VNG Y RY — A5
LA~ 7 n Ty —VOBRBBRBICLVERICERET S,

EHEET, EfaEsE, NITE
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Fx i, HER/~27n 77— (M) & &N KMIIZZEE T 5 EphA2 & ephrin-Al
DX % MRaEERE L NI SR OBLE ) DR TV 5, SIE, MIkIER
BL EOHERMIICFEL, DHEER CAMHEERICBIEIND Z L RE
SNz, BlboEns, g Ek/Mo OBIREIZ EphA2/ephrin-Al 3 27 F /L A3
595 LE#ESLT, BEEZED TS, Z7u e BRE (CLE) BLO=
Vb= YR Y — A GiHHREE) % RERERS- L7z Balb/e HE~ 7 A Dl E A RHT,
RT-PCR{Z & ¥ EphA2 & ephrin-Al DFEHIREE 2 Hi: LTz, £HE~— 7 — (CD144,
M PR AIRE ; F4/80, #RBEEE Md ; ER-TR7, FMEMIMD) (x4 2HA ChEs
I 2 EY 21T\, CL #5412 X 5 EphA2 38 X R ephrin-Al DI L FENLELE
WEt L7z, OS5, EphA2 35 X1 ephrin-Al @ mRNA FEBUZ, <PRREEL b~
CLETHEICER LTS Z Lo I L7z, EphA2 3R & AR AR,
ephrin-A1 {8 & 0 H O I PN R AR ARIC LEBRAY % < B L Cu 7z, F4/80 Btk
MfaAE L < B L7z CL BETIE, xHREE & IR MAEMARIZ 331 5 EphA2
BEOENREN EF LTz, REEMEMIIE XA &5 L TMO &
FHoIL, BEE/F ICAM-1 &4t LTHERE - {RFF3 5 2 &, EphA2 IX ICAM-1 BH
BT v 7L F¥al— b5 LAREIN TS, CL B THBMAZO EphA2 2
BN ER L2 &b, ZOWREIZ EphA2 25 LT\ 5 "IN RIR S vz,

8 ERBEOEBR T EKIZEIT S ephrin-Bl, EphB2 HH/ ¥ — 2 D

/NEAME, /NIFIE
KRIRFSLRY: EMBREE  EREARE

Eph & ephrin (3R AICIE BIG3 58K /37 Th 5, EphAs & ephrin-As
MRETTF 794 SO, HEE, ok - AT 5 2 L0 L0 Ro
TV 5735, EphBs & ephrin-Bs (ICB T 2 & ITIF L AL RETZH 20, AT
$TIT, BEEO T ERSOERBRF ERIC ephrin-Bl & EphB2 NRI$ 5 Z &
EHOMILTE Iz, AT, FEHBEOERRTFLRICBITSINLSTF
DREB ST — U 2 - B3t L7z, 7~8 @D ICR fE~ 7 22 AVOE, &, &
E, B, FTF, P, REA SRR L &) S ephrin-Bl & EphB2 %
Hl% RT-PCR & REHEYAIC LV R - A L72, B L2 TOB/BEITEY
T, ephrin-B, EphB T XTDH 727 T A mRNA DB &8 o 7, RE
HLEIZ LY, Dephrin-Bl (35 - HEOEER T LR OLLERE & HijE D
FF YA NIRRT DL, OFE - BRIEICIVT, ephrin-Bl (ZEZFHLIHDFE
LR OBEWVERICR BRTH 2L, OFFICBNT, HEAFHDERIC
BELKi67T L R D BEIER D7 T F /YA M ephrin-Bl (Z3R BHTHZ &,
@DEphB2 |3 PRI 72 SREIED EF R T LR TR BENRD bizn, £
BOERBIFHE THH Z ENHBA L, ZhODORERMD, FHICBWTER
R B OFRIC RS U 724584072 ephrin-Bl ORI X — 2 BRHHNDH T &,
EphB2 DRHL/Y — I L HETOPRRD Z LB N ERo T2,
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HIOREILLD & T HEMEBORIEIC I L2 R A L AEOREER
BRESBEETHZERFONTVWDS, TRDLH, A NLRGERTHD
HETE-T ZA-FIBa (HPA axis)?MRVIRLZITH A ML REIZLY
ERNCHIE SRS 5 Z & TREREICED . 5 DR EOREEBISR
ETHE V)R N ARRBLURTINDEES R TWS, LirL, 05T
ARSI OBRENZLIZZNE TICHLNIZEIN TV RVOREIRTH
%, Fxld, MFROTENLEFHIERBPSD)~DOZFICHEE Lz, BIFF
B A b LR ISERICE S5 D EHITOV T HPA axis {EHEAL & HEEICH
Ll Z A, MFHEILER N LVABETLYFOaVFaxTa & ER
FHEBICIH Lz, ZO/RRIE. FF#) HPA axis OIEE(LICBE 53 57
REMEZRIB L Tz, T HPA axis OFFIRO—2 & LT, BESCHET
HEICRKBAT AV aarF af REZEEEFGR)OEREL(LNM BN T
W5, FITHLITFEIC, MIFEA A b L RGEREO GR OFSH T
B4 50DPBMCOVWTHRMEMAZ, &5, B#ERA) 25 Fad
A4 FIZBWTHRE Lz E Z A, GR mRNA BRI Z D b O3 MmATE D
BIEMRD b o o hd, BB FAEIHEE ~OIMATI OB E DO FTREM: %
R L7z THE SR TEL,
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Exercise has a variety of beneficial effects on brain structure and function, such as
hippocampal neurogenesis, mood and memory. Previous studies have shown that
exercise enhances hippocampal neurogenesis, induces antidepressant effects, and
improves learning behavior. Brain serotonin (5-hydroxytryptamine, 5-HT) levels
increase following exercise, and the 5-HT system has been suggested to play an
important role in these exercise-induced neuronal effects. However, the precise
mechanism remains unclear. In this study, analysis of the 5-HT type 3A receptor
subunit-deficient (h#r3a”") mice revealed that lack of the 5-HT type 3 (5-HT3)
receptor resulted in loss of exercise-induced hippocampal neurogenesis and
antidepressant effects, but not of learning enhancement. Furthermore, stimulation
of the 5-HT3 receptor promoted neurogenesis. These findings demonstrate that the
5-HT3 receptor is the critical target of 5-HT action in the brain following exercise,
and is indispensable for hippocampal neurogenesis and antidepressant effects
induced by exercise. This is the first report of a pivotal 5-HT receptor subtype that
plays a fundamental role in exercise-induced morphological changes and
psychological effects.
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TRERAHIERIL, MRAERD S M HIC Vasopressin (AVP) & Oxytocin (OXT) % 53U
T 5L LV RIROBRBEEFEECEALLTE LTV D, RUSHILED FHEA
BIETI, BEAAEBERNIC LY R IE MR- 7 ) T OBIBES R X 503,
MEDKAF I 7 AT H2@E TRV, RO BEIE, BiE~ 7 2D THEE
HBET, FHERRMAEF AL L RECR L MEOFMEN/RE D L 2B LA
235 L& THD, BrdU R Ki-67 DRMEAMMLFIT LV . B MR AN E I (I 5E
LTW5Z ENRHA LN 5Tz, ME NI T A(VEGFA)? pituicytes,
VEGF ZZ&M 2 BREMIICE BB L TWe, £, /MRERRERFB
(PDGFB)?Y OXT &R MK, PDGF ZAEERBMNY H A MIEHRL Tz,
VEGF Z &R DOF 1 v ¥ —EIEAI AZD2171 5 WL PDGF Z AR DOF 1 v
U F—EHEA STIS7TI OFLGIXNEMIMORMZBEFICIMA T, 5T,
AZD2171 F54Z 10 WM D 7 AR b — 3 AHEN LI E B EE D B LIz, #%
HxiE) D L AT AEICHEME L, MEBEIET L VICEE L,
AZD2171 #5-1%, AVP & OXT EFMRIMERDEE 2D 722, STISTL I
AVP EHMIRME R E D HBIREYIC D STz, AFRL Y . RERFEGFED S
Ay 7 RMEBEOFREN TEABRETEEZ T HHERIH LN R -T2,
T, BERBEARNEBZZ LN TEMERPMEHECLVE A F IV
PHREEERI L. MROWEBEELTVHZLERLTND,
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[# 5 & BRICFH RESRBEHAKRBBE~ 7 2 (CF#HIr~ ¥ 2) (XANEED
OLODEA T ThHKBEERRI MBI ND, TORGHERITFREESNE
T, FEBEFA 3 B O D3MIt79~D3MIit216 D 2.4 oM DOFERIZHFEES
B ENRDLNoTWD, ABFETIZAIRAIFRIES L OHBFRE O bW
WRRBEFEZALMCT A Z L2 BRI E L, [MPEB X OHE] OFERR
CF#1/lr = 7 A 123 T (itff 63 T, 4 60 JT) (2T, BHIRFEEITH 2 2 il &
21 Al E T 2 [\, IRERZ PIRAYICEIZE L, KEEORENSRD bl A & RBAE
A& Uiz, OMERFHZEL  KBEOREA AR (pinheadIZHIBL L, D%, R
BN KE 228 (large), oA (white)iZ72 572 Z & 525 pinhead~white F TR
EROMEE A 2R L7z, OFR#IET : DIMit79~D3Mit216 ORI FET 5
BEREG T OEH % RT-PCR 2 VTR, BLO RSN B/zTFOY—s =
AfEMTEAT o1z, [FERB L OER] O4% 3 Bl 6 11 8l T% < ORIEEE
MHB L, 6 BEnATHE CTRET 2 @EN S -7z, QMMFHERICE > T, &
FIRBEBRHEDOIALD, oW TR EROZE A X Z S, ZDHAKE
REE D%l L KB EBEOBRENSIZRZSh 5 Z L bhoTz, @qRT-PCR
HEIZ X BFEHTIZIBV T Bear3 OFBERBABBD bz, EHIZ, v—7 TR
FRHTIC & - T 1 EDOFAZER D Beard B FICH 22kl a Ry FR LT
B ERbhoTz,

13 Kif14 KO = 7 X & Kifl4Tg L X% 2 —~ 7 RUOFHHE

OF BB, FEEE D, Junaedy Yunu'", BHREE] 2
R - BE - EFER DR A VEBEE

Z Ji— K< A laggard mouse GEIET-FE%5 : lag) 1% RaELHEBREMED
BRRBEMEI 2—¥ v b U AT, FRAZEEES &R - RIIESIT2
EUNIMEEB AR A M S L. A% 2 BRI TR TS, T — RO
BRSO TE R, /M - FRER - MBI OISR T 2R L 95, Frx it
FH— ROBEEBEFRF I « A—"—T7 5 IV — 2T 5 Kifl4 &
BT ORETHHI L EEEZIEDEN, Kifld /) v 777K (KO) 7R
ZERR L. ZOMOMIBELZFHL A, ERROTH— vy AKE
kD7 = ) 74 T ERBITHZENTERPo T2, RICEAER Kifl4 b
FUAV—UEEALEZKII4 FTU AV 2=y s (Tg) vV A% 3 RHK
B L, 74— RRE~ T A (lag/lag) ERBLLTZE ZHNT T AD
T2 ) ZATIFEFLE (LA 2—E8), U EX ) BRBEME 2 —
R TR TH— RORRBETM K14 THDHZ EDPHIAETE 72,
IO ORERIT, Kifl4 BAY IF> Rl ) 7k 58P R., Bk
WE. /MNMICET 5SRO ENCEE T 5 2 L2 TRRT 5,

14 HEEAE CHRIEEEHS !
— 04 &/ 7 0—F LKL RET 2MEORE —

FRER. WHAX
BEAENAE - BEPE—HE

PRBRBICEVTIIYVHIE, AUITTFU RO+ (OL) ICEYEESHhD,
04 £/ 7 O—F LKL, fRAEH] OL ATERAHIRAA S £ DRBIRICESETO 0L
HME - RBBRERHT IHET—H—LLTHDATWNS, CORHELIIZEHLT
&, ELFHBHHN D, REBEEEE. ALI7FRTHIENRESA TN S,
f=f2L. OL BIERGAMIRR TlE. R T 7 F FARMNERINE LV H, CORT—D
D04 BERRIZ. RALITF7FRUNDELDTHAARERNEZ DN TE, —5T.
AT 7F REERT EREL IO FREBEGERESR CST) £ R8T 579 R
Tl ALT77F RIZERENAEHIC 04 [BHEMAa L HB LA, #E>T, OLAT
ER(AHRRR D 04 BREIARICBIL T2 DOREINEZ 5 b, — D&, FaEH OL FIBRA
MIATIE. RLT7F FEERSNT, 04 [EROMEERHT 5, TOWMEIE. CST
ICKYBRmEhBH, CSTICIAHEEZEBT 2L 5 —DORENEET S, 208
1. B4R OL BIBRAMIRRD XL D 7 F FEFEN DL §ETRALNATLAL,
Z T, AR, BBYAPORREIREELZ 1074/ 04— MLE Yy FORE
ETRETEIEEEMBEFE > T, ChDODRMERIEL 1=, FRIE. OL AEEHE
MBICBVWTRILI 7F FARES W, 1L, ST VHTEELRVIEHE
(C24) #H >R T 7F KTIHEL, EULEHEE (C18) £#£>ALT7F KT
Hotz, OL HIERIAKIRRD 04 AR IE. IEIHEEDEVRILI7F FTHD I EHEA
SNERE Tz, RERODERFHFERCK DN, COBPEORINZEL TV
DNETATH D1, HEEMBRORKMERES Stk REUTTHoRILD
FFRERZDOENTERLEEZ DN D,
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EFEREORTOFBEILEERICELOEA I ), BECHBICHEIE L
FEEIZ, WESHTE2EL naE—Ya UERETEEREORT LI
HAOLNCRREZNEbOREEZRFED, Z0ZEnb, BEREOZRMIINE
FITENVZ KB L CEPRTIAER CHBSTONS L5 ICkozZ LITE
HATHD, LrLans, ERICIEREROBICEET ZHEZEIC O VTIX
TR ERZ, RFFETIL, ERBOBEZZHLNCT I EEZHP
L LT, BEICEILT 2 TRRAR O IEMOMWEITER Uiz, [RE7 RETHINL
BE LD, HHEORMBOITEIZITY 10 EEREE G 31 &) O TR
D=ZRTERBZEEIL L., Tt T AF LB O FHMEE %57 L
T2o TORER, BIONENMEEDEETH DA D =INT RAUVT =0
b, BEAL L IREREREEO THRGIINRSHITEIT) EREL IR
RHNENEE EHOZ LR TRENL, BRCTREREICRIT ALEMT
B & TR ORBREDBIfRIC OV TERT 5,

16 b tE RIS 5 R Ak T OER & AR

O¥nfE—' BH E° M HE—'. & RL'| EHE B
' KRR RERE SRR AL (BT IES) | PR E LR
HEREERL F IR AR AN T B AR R IR, * KPR R R FBRE /N R LRI
Bl 2 ADOREMEREMRE, BHKETLELOIZA0RER T X —
KA HFRE~ & BVVEIER 2 0133 REEHRIIT OB CHEE MR
Bz THhERMEL ) 2 HiEd, MR (FHE -~ & RRICER O
BEIEE2E5 2 & T, ek LToMRIEESOB AL ERT S,
BEOMELY | MEHECENTH DR L VA LILOFHFERTF IS H
TV ZERRREN TINS5, ERORMN CTRIREERAFEIND 5y
TEREBICOVWTIERELIBFHATH D, HLAIZTNETIET LA FFHTH» LM
B 6 E 2 RN 2 OEMMER (B - EERE) CREOENY
v MERRTFZ2EBC05, SR, TROMBEEZ) T MERRTIC
MZ T, AT —Z_X—ZFH B LD L TEOZEEZERE L,
105 OZHREE/S T 2B, T LT, KETHBUBEER~OBE %R
RH1ZD, EZERECH LT v I X TRy Z—TF— L BNT, KE
FREF AR Td 5 RN S Bl TR ) v 7 X o v 1T
Sl, TORER, BE~ORMEREEIND T2 10, RESND TR
4 S/, )y I E Tk o TR RICEHEE B 2 R/ koH
I RR R E R R BB EZ T T LONEENTRY . EFER
B 72 R B DM 0 IA B ST & — I~ DB G 23R STz,

7 S o N R — R AR BB A B = Y E BT =
2 — B U ~OEERE & SHEE) & ORSE

OWEFRSER, RILFE—M, IEEfEs, i E, REEETF, KREE,
RERT, SHE
RIRRZEREF e 8 A0 S0P i U 1 et Al o R

[5 L BA] KIMEE—REEEES (S owflEs» o, B0 fmESE ==
—uo v L0 FEBRT= = — a2 U BNRIEYT B = XHREHR (Viuxt) & =Ry
{IkE (Vo) \CEHEBRANMNFET 5 Z L Z#BECHE LT\ 5 (Yoshida et al., 2009,
J Comp Neurol), Z O FATHEEFOHEEB~DOBEESEHOLNIT 2D, S1OE
SHE CHEEBEZFR T HMAMEFRE L, FITRHE & OB#EEZHRE Lz, [J7E]
Ty hERW, BRI Z IV EERX YT VVOREICE AMBET TiTolz, H
T AP LY n A BRERE S1ICHIA L, S ER & RS R
5z 72, SEBFBRIA L Viuxt & Vo ~DBEENL & & HEHRE L7, [ER]
S1 WA OSSR RHIEC, FretE OB N 23F %R S, MAlOE _IEMFHE S
EMG {EBh AN ek S 72, FIBBRE OIRWERALAS S1 OEMMRICRS bz, i
5 ORI, FHEEENEIC X > TR L R &b REHIOE EfRE
25D EMG FEBN SRR SN B LR L Tz, [BE] 7 v b o SLfIEIC
I Vijuxt & Vo ICBIHT 2 =2 —a U REHEEL, £/, Viuxt KRR =2
—a L S1 EMMAESICARRIC S S FFET 5 2 LIFBRIC#E LT D (Yoshida et
al., 2009, J Comp Neurol), X-oT, T v b SLWMERO EMEEEREIEAY T
7o ARBERANY CHEEEBNFER IND & VO AHERERIT. ZOEEEOFHER
W2, Viuxt & Vo ~OBFDBEL L. FFIC Viuxt ~OFFHN L ViR BE LTV
HZEHEREELTVND,
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18 Three Types of Thalamocortical Projections from the Rat Lateral
Posterior Thalamic Nucleus: A Single Neuron-Tracing Study Using
Viral Vectors
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The lateral posterior thalamic nucleus (LP) is one of the components of the
extrageniculate pathway in the rat visual system, and cytoarchitecturally divided
into three subdivisions, lateral (LPI), rostromedial (LPrm) and caudomedial
portions (LPcm). To clarify the differences in the axonal arborizations among
the three subdivisions, we applied a single neuron labeling technique with viral
vectors to LP neurons. LPl, LPrm and LPcm were different from one another in
terms of the projection targets: the main target cortical regions of LPl and LPrm
neurons were the secondary and primary visual areas, whereas those of LPcm
neurons were the postrhinal and temporal association areas. Furthermore, the
principal target cortical layers of LPl neurons in the visual areas were middle
layers, but that of LPrm neurons was layer 1. This indicates that LPl and LPrm
neurons can be categorized into the core- and matrix-types of thalamic neurons in
the visual areas, respectively. In addition, LPl neurons formed multiple axonal
clusters within the visual areas, whereas the fibers of LPrm neurons were widely
and diffusely distributed. It is therefore presumed that these two types of
neurons play different roles in visual information processing by dual
thalamocortical innervation of the visual areas.
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22 Functional significance of the phase wave in the SCN
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The suprachiasmatic nucleus (SCN) is the mammalian circadian rhythm center.
Individual oscillating neurons have different endogenous circadian periods, but they are
usually synchronized by an intercellular coupling mechanism. Recently, we have reported
the clustering of oscillators with similar periods (Koinuma et al. E. J. N. 2013). We
artificially disrupted the intercellular coupling among oscillating neurons in the SCN and
observed regional differences in the periods of the oscillating small-latticed regions of the
SCN using a transgenic rat carrying a luciferase reporter gene driven by regulatory
elements from a Per2 clock gene (Per2:dluc). The analysis divided the SCN into two
regions—a region with periods shorter than 24 h (short-period region, SPR) and another
with periods longer than 24 h (long-period region, LPR). The SPR was located in the
smaller medial region of the dorsal SCN, whereas the LPR occupied the remaining larger
region. Interestingly, the SPR corresponded well with the region where the SCN phase
wave is generated. What is the significance of the periodically different oscillators and
phase propagation that keeps gradual phase difference within the SCN? One possible
explanation is that the phase wave keeps the day length without disrupting the coherence
among oscillators. By utilizing in situ hybridization technique, we found two clusters
altering phase difference dependent on the length of light period in the SCN. The finding
suggests that the SCN recognizes day-length by two circadina oscillators with period
difference and that the two oscillators are what has been known as morning and evening
oscillators.
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