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SRR 31 AR 300 90 390
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EENCEE T D AT 2 2 & T EROMIEEI A S ICEHAI T X 2 FIEARR L
7o 20 BRIEOFIEEINOROZ B MEORE N7 23R T4 A4 I AET NV E
HAWTEEIFENARETH L Z L bitEM I I 2 —2a VIRV BMNT L,

FEET L ERESLOKRERIE T T VO CIL, ERRZAMERO X A 717 AE
FN RN EE 2 BT LB S 2 L— g TR0 WIS T R
OB EHBTAHAZ ENTE T, INE TOLEMHER TE LN CW R %2, /5
I ULIEBO X A F I 7 2T R0, /M, KINEEEE: 72 & OB AT Az
EERFEEET A EZAVTHI L LT, ZRENOEMNTHELNATWHD HOR, ED
LR F o TV DO EREET D FEATAH S L TR TE S Z itk b,

T8 & O FRIIR B 2 55 S B R R T T AR OB CId, Mol 7 &2 F* v b
=27 OFELE LTIZDTEODOFEL LT, Xy N =V R E21T o T, CH NS
2 MRIWCEVEHAIL, ¥ AV RI#HOIEEZ KT 5 2 & T, MNOxy hT—27 &

L COIEEOELEI 25 Z

T P — st + ¢ e ERHREL IR0z, LY
| \,;"‘ P e G ) e pMV\“l . PreShA ;
AT it ¢ ¢ il TTHERECZOMOFERE
i L or -y - N _
ST Hed o S A3 = & MRI OiE#IC
apoears. onset onset

- ,, " BT HEBOEERZ D
— = = T LREREE s,
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preSMA (ko

Participant Phiv

LRLRR XTI '.1;3' X o
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e+ W g : . ESRERICKVIEEOBEE
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1. Decoding of covert vowel articulation using electroencephalography cortical currents.
*Yoshimura N, Nishimoto A, Abdelkader Nasreddin B, Shin D, Kambara H, Hanakawa T,
Koike Y. Front Neurosci 10:1-15 (2016).

2. Decoding of finger movement in humans using synergy of EEG cortical current signals.
*Yoshimura N, Tsuda H, Kawase T, Kambara H, Koike Y. Sci Rep 7:1-11 (2017).

3. Decoding of Ankle Flexion and Extension from Cortical Current Sources Estimated from

Non-invasive Brain Activity Recording Methods. *Mejia Tobar A, Hyoudou R, Kita K,
Nakamura T, Kambara H, Ogata Y, Hanakawa T, Koike Y, Yoshimura N. Front Neurosci
11:1-12 (2018).
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4. Utilizing sensory prediction errors for movement intention decoding: A new methodology.
*Gowrishankar G, Nakamura K, Saetia S, Mejia Tobar A, Yoshida E, Ando H, Yoshimura
N, Koike Y. Sci Adv 4: 1-8 (2018).

5. Classification of Movement Intention Using Independent Components of Premovement
EEG. *Kim H, Yoshimura N, Koike Y, Front Hum Neurosci 13: 1-10 (2019).

[ EHE®FZEHE A02]

[ARS Y FEBICKDITEIER LG ZRE T 5 EE R

MAERES : BF EN (FNXZREEHEHR - Hi®) (2019F4 ALVERER
WEXE - EEFERATRE - BiR)

Eix. BANS C o R T8 2 4T o MEBIC L VST S, 2 OITENEIGD
WFRIZ X, KIMEE - KIMES R O F)v— 7 CORREY 7 R 5-75 L HELS
SINTWz, FA7eBIE, B AZEE L2 7 v MR Z > 72 TEEREZ R B < A
S NFEBSHATIHERRZEMBTL L, vV F oo —a VEEREAEA LT, KIS
ORI HEE NS DA FEANAD OFEFERNTE B ORFEZ B S0 L C& 72, 2B OHAMT &2 1)
R, ATENENS 2 D KM - KINELIEAZEIE OFSRE > 7 N ERE DALHH A & PRAR © X
HEWRF LTz, £ 2 CARMERETIZ, 7> FOFXRT o MEEBREOZTICE S . K
MR - KREMILECR B OFRE Y~ NEiiER | ILE O1TENEBR R % LA L L TS EE~
NTF = a—n REk & ORRB R A A S O TR L, BRRTE T VB L TR
I ORERERI S 7 NOKREAZFET HZ L2 B E LT,

TP, PR T D MESAEICIE U CL T NMIEAEEE T TR & 5 {TERRE &
R S EHITENER RO B 2 L, Go/No-go i E Rk, Stop-Signal s, LA ~H
JVRRRE, Push/Pull SRGREe P AHESL LT, WIC, BATEREEZZITL WA T v b
DORMEE (—PRIEENEF, —yGEBh Yy, REATEERE . SIATEEA ) SCRMMIEES (T
PIRRSRIR) ORRIRD A 31 7 iG8h & % S () ary7e—7) TviLF=a
—u ik LT, R, T e RV U ESROMBRHIIICEET S T Ay
T=v 77y bbb T, EBEERFMICHITHEANRAS 723 La ) va Uik aR
HHZ LMo R EHEIKOREEZRB ol (A F VU Tk
Saiki,2017), A A Z{EENIHBIB L N~=aT /L« 75 2% Y 72 X 0 AR O
RETE BN 0Bl U 720412, TEIRIC & 0 ATEh & B 2 ASREROTER B 2 fifdir L7z, MEIZIE L
T, HRRET VICHE A U CHREROIE IR 1 2 31 L 7=, E7-. & OMEI-CR R IR 1
Fyxnna R7V 2B I THIEHALT D Z LI L VATEPREL & ORIFM: % MREE
L7,

(1) 1TBY O FEBLA il 3 5 KM B2 B D fRE A

7 v DHIETAST N LR —ZEE L ATENOBAA & PN Z 8RS HE 95 3 H
PR Stop-Signal EREZFHIL LTz, COTERELXZXITHOS Y FO—REFTF. =
JCEENEF. IRERIGER. REEESHFOMR T Z2HEE I Fa—0O REERITKY
fRIT LTz, COITEEERETH LN D 2TEEDOTEING GTREADOTOTH T« THH
ERTIQVIBEOTOT Y T« T 1Sk USSR O A 7 72 2 158 2 7R
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T EEWAONT LTz, Bl ZUGEEE ORI T m y 2 IS E AT
H7ar 7T ¢ TN LR o2 b AR 2 L &2 R L7 (Yoshida, 2018),
(2) Zed5 DR Z BB By 23 KM R DAL A

7 v MW TG OXZ VAR ET DA~ ZNVREE L LT, Z OF%
A Z ZATH O — R I L O GEBNE ORI O 2 /A 7 158 O 645 SCRAE & AT L
7ol A, BEEEFERRIC, —UREENEF CIIRCHAISEME: 2 RN E#ER Th D,
VIEENEF CIX M B 2 o m AN s o 720y REETEE A B CITEREE S 1T R0 |
Rl DR OBy & & BEE3 2 U R M: 2/~ 3 e 3 MEZ T - 72 (Soma, 2019), =
D Z &E, BB ZRIEMEL SRR L OVRIEMA LRI XV #ER S v, = OEER
HRIIAHTIEDH 20, BRHEESE CTIIBRITREO R Y f LV T-AZ L ADNE— b
a7 & DO BE S & B FIREME D HELL STz,
(3) RBRICELS EATEN 2 RIS D RIMILERZ DAL VIRBE & D L FIRFSE)

=R 12 5 < Push/Pull BIRGRE Al - T, il E O ER 2 5D <ATENEIR %
15 R EAZAR SR OB 36 O HEIE OREN 2 U 7o, EHEE & MR O &5
AL, Tacl-Cre 3L Drd2-Cre hT7 v AV x==v27 5 v k& CreloxP {K{FHIIZ
ChRWR-Venus #8925 AAV X7 & —ZilAhfibod, —HITANRA 7 - alda v
RS OFH U OLBIRFRICEE Lo, EHEE & MHE O A 34 7 {EENE, T8, Hi.
WOATEN DG A NERFREL L T o, BRI T3 25 UT COITEIOR R, Hl %15
7ot IR CATE) 2 FRH@ IR T 2 4B 2 fHu | [EERITeA T3 2 80T CHESREBN 72 - 725 6
B DATENCOID A 2 D EEIZH S Z EPIRIB I Tz, T ORERITA RS R RA 72

(&
L u -~y 3
‘{;:‘

P
0
—

A Optical fiber Reordi?f. B = 460-nm light TeIEHAL I TERRPUZ 5 2 D0 R & i3 %
. Z LK VR &S 72 (Nonomura, 2018),

( o @ PLED X oz, Fra B 0T8NS R & A

L — FEBREEATOILICLY  TROMIEE

€ e o FH 95 RN B R0 KM BL JEERZ T 36 1T 2 3 s [ %

Zpes U7 MCBT AR ATRD D Z LB TE I,

% 104 : No-reward
”&gf\\ ,féﬁtxﬁg: KRR ERIBSEIC & 2 EETEHOER : W)

C WA S X 4TERRIRT 5 T v b, (B) s
& T W RIT X B - MERORE L EME (O 1T
il 5 os o o5 |10 | 1se BIE EEEENA FBIT D REEMN,

o 4

iR

1. In vivo spiking dynamics of intra- and extratelencephalic projection neurons in rat motor
cortex. Saiki A, Sakai Y, Fukabori R, Soma S, Yoshida J, Kawabata M, Yawo H, Kobayashi
K, Kimura M, *Isomura Y. Cereb Cortex 28: 1024-1038 (2017).

2. Distinct laterality in forelimb-movement representations of rat primary and secondary motor
cortical neurons with intratelencephalic and pyramidal tract projections. *Soma S, Saiki A,
Yoshida J, Rios A, Kawabata M, Sakai Y, Isomura Y. J Neurosci 37: 10904-10916 (2017).
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3. Area-specific modulation of functional cortical activity during block-based and trial-based
proactive inhibition. Yoshida J, Saiki A, Soma S, Yamanaka K, Nonomura S, Rios A,
Kawabata M, Kimura M, Sakai Y, *Isomura Y. Neuroscience 388: 297-316 (2018).

4. Monitoring and updating of action selection for goal-directed behavior through the striatal
direct and indirect pathways. Nonomura S, Nishizawa K, Sakai Y, Kawaguchi Y, Kato S,
Uchigashima M, Watanabe M, Yamanaka K, Enomoto K, Chiken S, Sano H, Soma S,
Yoshida J, Samejima K, Ogawa M, Kobayashi K, Nambu A, *Isomura Y, *Kimura M.
Neuron 99: 1302-1314 (2018).

5. Ipsilateral-dominant control of limb movements in rodent posterior parietal cortex. ¥*Soma S,
Yoshida J, Kato S, Takahashi Y, Nonomura S, Sugimura YK, Rios A, Kawabata M,
Kobayashi K, Kato F, Sakai Y, Isomura Y. J Neurosci 39: 485-502 (2019).

NEEFEOES ERBICHDL > EEROMEEERE & HMIEXE ]
BRARE : Bl X (AFHXRE - HEFHRE - #iR)

EE)EE OES LFEITICRE VT, BEEE NS L OEAETO R—RIv=a—n
VINEBEBZ D EPRESN TS, BEREBRO F— v =a—ar DA
& LTI, BEMEN I L O SRIRO MR B BRI 2 b I & B2 T 2 0
TRV E WO HELH D, EERAEHN I =2 — 0 OE—RIER 21T - L BE
BERIZ B T2 D2~ DO RS PR H 55 (Fujiyama et al., Brain Struct Funct,
2016) LML, MEEEEEERNE OMERRN S, WA = 2 — 1 BT
P =Y —ZEAL THOMBEORS R bk S T LW, EHGEHT 5 2 LW
HThol, ZOMBERERRT DT-DIT/IRIENS SV T TIVT I Cre 7 RO
B EZZF, Cre Var B F —BIEKFHICT v xbm K7 oo bRtadity V87 g
tdTomato ZIHH T L7 7 JFEfET A NV AR Z—5FEH LTz, MEEO VT T v
TIv=a—u EREMRE TH D700 BEREENIZI T 2SRk O B4 iR 2
frAtC& | IREENHi= 2 —n L =R v=a—nr t OBKREERESRN, ERE
BRI D Z ENTE, ETREFMITII R — "I =a—a IR v MR
TRy a T HRBERNE SV T TN T I v =ma—u CHROEIRERZBEZ L
Too FTo. AT A AERZE AR — LB LERERIC BT, R L 0 B RS <
NTTNT I V= a—a ORISR ETEHE L ST L 2 A, BEEE =2 —n1
UMY T AR ER A BIE S vz (Oh et al., Brain Struct Funct, 2017,
Do ZOBRGUILIKIRE LTIV T T LT Iy Cre vV A HWEEREZIT->TEH
V. REORED—>TdH 5 HEe HEWHER] DI M & ZROREEZ1T> T\ 5,

F o, EEEEHOWRRITIX, MEERO R H5EE COKREY 7 FBBEETHE VD
WENH D, MEEITIE, HR~ERL b LI AMIl~RNIE WS RRT T T 4 —D
fiic, ARV AFY—L (RNyF) < hU v TR "— KA ~EW) B HE
ENGFIET D, FURICE L TlE, FEBRIZEW T, SR EsHY T 5N R s b
WOREN D DD, Fx OPURHEZ L | BMEEO 23— 8 A 2 MEE L OBIRITI S
MZIR 5T, ZOBRE UL T 57201, BT 7T v 22D 0t A LA

98



R B D —=a—1a ML —RC LD BURBREIREST LRIk a3 — R A
v b & OBRE N LT (Unzai et al., Cereb Cortex, 2017, X 2), #Df55. WG
1T~ MY w7 ZTBALS, IEHFEREDBIZA N U A Y — MBS, RS OB N
BRENOIZA MY A Y = b~ ) w7 RAZRBEOERRN NS 5 Z EBRH LN /25
oo ST, ANV A Y=L~ MU v 7 RTREBRAICEST 3 DR HUEZ O KK EE A~
DOEI I, £ ORRBEE DS LT DHBEERD a3 73— F A 2 MTEBAIZEAN LT
WHREER T D Z ERPID TR SN, 2F 0, MEEDOA NV A Y —L <k
U 7 2, FUR & KIMEE 26 | R 2 TRV OfF & 52 1 Bt T 2 mTREMEDS
HDTENTRBEINTZ, T, MEKROFRA MIO=a2—ma>DHH, /LT T LT
Yoma—nrE, BHREERIGELR T E b O~ U A TH A £ TAf b L, SKERZICY
ANVA N L—H =2 H51F 52 & T AKREENOMEER VT T VT I v =a—n
OB ATER AL L, E5IC, ZOANBZED=2—1 2 OBHMRZERED
EZICED I IITATT 2 D0 L E RS 2 IV TH L L, BEAT EHIRA
NDOEREZFTRD Z & T, RIMEE—REEE—HRL—7 DT T AL~ L TCOFESE
il L 7= (Nakano et al., J Neurosci Res, 2018), Z OfERNG ., MREE VT T LT
L =a—n U OEMENRERICA T T 2 RRBEEBER TSV T T VT I =a—
22X LT driver & L TOEEZHFDAIREMEAE A D4, HIRAYIC, AR ZEE
B AT D KRIMEE MRS ENT VT T VT 2 v = 2 —na UBRRZEE O /F ) 72
BES /I DX T o A 2 HFE T D modulator D&REN 2 AT 5 A[REMENH D 2 & HBRIB X

7"4
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e g Riee POBREEE
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" ¥ o { | w—rn, |
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KR E—EEZ—BRERIL—TICREShIHFERTAEERA -2 Q) F—A
I UiERE (RE) ICEEERSN T ARER/ LI FILITI V2 —AVOBMERR (FE),
(B) REBBRER =1 —OVIFREERT ) v I RBE (F) 12, FLEZER=1—0O
VIFRA MUFV-LIEE (F) TBAICRST S,

SCHK
1. Functional effects of distinct innervation styles of pyramidal cells by fast spiking cortical
interneurons. *Kubota Y, Kondo S, Nomura M, Hatada S, Yamaguchi N, Mohamed AA,
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Karube F, Luebke J, Kawaguchi Y. eLife 07919 (2015).

2. Quantitative analysis of the projection of individual neurons from the midline thalamic
nuclei to the striosome and matrix compartments of the rat striatum. Unzai T, Kuramoto E,
Kaneko T, *Fujiyama F. Cereb Cortex 27: 1164-1181 (2017).

3. Substance P effects exclusively on prototypic neurons in mouse globus pallidus. Mizutani
K, Takahashi S, Okamoto S, * Karube F, *Fujivama F. Brain Struct Funct 222:4089-4110
(2017).

4. Using a novel PV-Cre rat model to characterize pallidonigral cells and their terminations.
Oh Y-M, Karube F, Takahashi S, Kobayashi K, Takada M, Uchigashima M, Watanabe M,
Nishizawa K, Kobayashi K, *Fujiyama F. Brain Struct Funct 222:2359-2378 (2017).

5. A carbon nanotube tape for serial-section electron microscopy of brain ultrastructure.
*Kubota Y. Sohn J, Hatada S, Schurr M, Straehle J, Gour A, Neujahr R, Miki T, Mikula S,
Kawaguchi Y. Nat Commun 9: 437 (2018).
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7 i E R AR AR 1T BRI IEOIRER TH 7 A XL ORI L E OFEE(L~ & HEER
WZEAF I 727 b5 EEZLNTWD, @O ERBREE CFE TRER I AE T
T IVEN) HAE TR D KO Rt O et ARG EE A BT D OIXIREET
HY ., VU TNR=RiE, b NOSEEEO M L DAEEEE OMIREIE A T = X W%
RIS 2720 OEERET NVERE L TEEIN TS, SOHIZTFEOHERICED, v
YIN— RORIZIX, FEFEE LW tho SR E Ry | FE5E 8 O FHHlE o
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IZ L DEFRAFINOMESE L Z O EE BT 2 REIREOMEE S 7 MBI 54 A
NELND EHifF NS, — 5, BEAETNVER LT HRIES L LT, #IRL~LT
DELGTRIERRETH D Z ERFTHEND, £ 2 CTARIFERETIE, V73— FKD
DTEBFOTIEEMNLT 5 & & Hic, B HELEEREZANT, 28X D
B AL OERS & B E( & B9 D R nTEEME O T AR RIS DU TR - RT3 5
ZEXEE LT,

R G HIEIK - CREB 1L, 7/ A _E O EAR TR BRI fEI  ZF7E T 5 cAMP I Z L8 (CRE)
A LTZBRBIE LIS D8 57 RV B CTh 5, FRITIKIZISUW T, CREB 1, ##35E)
AN VbS5 Z &I Lo TR EH 7 2wk seig o e L -
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B P S ESERRACTEEREEZRZLTCND EEZLNTWD, £ 2 TR
T, MRAEINGIC CREB IEHEABME LT N T AV 2= 7« YU I N— R & fif
N2 L. CREB {KAFH 7 rI¥EME DRI HIN 75 A XV OBFIZ LD X 5 7B % 5.2 2 0
TrAT-oT

FEERBOBRE T 142 B U CEIEA G/ I F a7 (zebra finch) OFJHEIIRIZ,
TR B 70 R BN 4 T % % human synapsin 7 0 E—#& — [T EGFP # 7'+
DZEFA CREB (N{EMER!  DN-CREB, H{UMEHIRFENERY Actv—CREB) Z%Bl4 5L F
TANARG B —be ATl al$TDHIEICEY, NTUARY 2=« VTR
— RZRMOVEH ZIT o 72, FOHE%. DN-CREB 11 ##F L OV Actv—CREB 9 ZHED 7 7
U A —EERNE LN R 2), 2 bD T 7 v A —l{k% B AR L 22l LT- Gl
fEARIZ DU T genomic PCR Z#1TV, AEFEHIIERII~D N T U AV — v OB AR T 5
& & BT, RT-PCR 36 L UMEHAE ARSI K 0 AR I A 1228 28 CREB 23 %6 8L L T\ 5
L EMER LT, & DICHER FERE SIS CRE BdS A2 A 3 28 in it & I E &
1 PCR AT 21T o 72 & 2 A, ZRHEHA CREB B K CH B 728 B T RIO L2 R Lz,
PLEORERIL, BB AT EERE 2B EL 2D TO R T AV 2=y
g e T R— RRTOMESLICR D L= 2 & 2 E%T 5,

INHD T ATV z =y VR EAE - T, HHAFVOREIZOW TR 21T > 72,
VT NR—= ROFFIL, Bk U712 L9 I RN HIC L 0 B3 257 (Y (song) |
EHE RN G THIIE & (call) ) @ 2 FEANMFAET D, B4 73812 CREB 2B 5 L T
HORNTT DT, fEEEE OB & LT, % 30 B2 5 140 HE CTHEF v o
—WN TG (2nd tutor) EHERSE7-FHED song IZOWTHT 21T o72, T DFEH.
Act—CREB & B3R CIIA B /R & 80O 0> 72 A3, DN-CREB TIXBFAER & bk L C, 2nd
tutor OF R L DEPENAFEIIE T LTWE (K1), $72bb, FHICLvEST 5
song (21 CREB ODIEMEAL DM ETH D Z & ZRd, —F, call IZBAL T, BpAM & CREB
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b, YT N=RTIE, FEICLVESIN D% R EFIZIX CREB &ML AT
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Reared by parents Kﬁ‘“ with 2nd tutor Move to aviary VC‘\\ %%X #/Végffgﬁ C]: (){‘% 0) /'_.:E"ﬂﬁcz [E%g
bctng 3; — g b B EAZHIE T & B BRI F o F B 1R
B LT, KM rlRE L 72 o 72,
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o [P [ZoWTC, # (2nd tutor) @ (WY | ~

C P <0.0008 D E <0.

Feo T BT LT R OMBUERSAR (WT) & CREB iEE%
?ﬁ? H Jbe % H N mmON-, Actv-CREB) 40 b,
: - ;- - (B-F) CREB i1 75M& F L7- DN-CREB #¥
T S eRy N F SESESRS 1A E AL SE T,
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1. A wireless neural recording system with a precision motorized microdrive for freely behaving
animals. Hasegawa T, Fujimoto H, Tashiro K, Nonomura M, Tsuchiya A, *Watanabe D. Sci
Rep 5:7853 (2015).

2. Transgenic songbirds with suppressed or enhanced activity of CREB transcription factor. * Abe
K, Matsui S, *Watanabe D. Proc Natl Acad Sci USA 112: 7599-7604 (2015).

3. Calcium dysregulation contributes to neurodegeneration in FTLD patient iPSC-derived
neurons. Imamura K, Sahara N, Kanaan NM, Tsukita K, Kondo T, Kutoku Y, Ohsawa Y,
Sunada Y, Kawakami K, Hotta A, Yawata S, Watanabe D, Hasegawa M, Trojanowski JQ, Lee
Y, Suhara T, Higuchi M, *Inoue H. Sci Rep 6: 34904 (2016).

4. mDia and ROCK mediate actin-dependent presynaptic remodeling regulating synaptic efficacy
and anxiety. *Deguchi Y, Harada M, Shinohara R, Lazarus M, Chérasse Y, Urade Y, Yamada
D, Sekiguchi M, Watanabe D, Furuyashiki T, *Narumiya S. Cell Rep 17: 2405-2417 (2016).

5. Contribution of propriospinal neurons to recovery of hand dexterity after corticospinal tract
lesions in monkeys. Tohyama T, Kinoshita M, Kobayashi K, Isa K, Watanabe D, Kobayashi
K, Liu M, *Isa T. Proc Natl Acad Sci USA 114: 604-609 (2017).
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E), R#XE - EFPHRH - 8% (T2 8—3 0FH))

AW RN TR, @ ~ U 7 YL H8E T O RE TR G% O Tt O IEuES) OB
REMIHIBFEIZ IS T DS S 7 MERE, @ ~B 7 P o Al — kSRS HEE%, B
ERE T D AREK Y~ 7 — NEB) O BIE MR IC I T 25K S 7 MEE, @ NE
HzE T VT > b OSEEIFRE A AIC X 5 SRR IR IS 31T D i Rl
7 MEREDOREIIZER Y AT,

O OFBERE, S OBEREET B TE, (D) FHEAG=2—1a > (PN)
DEE (2) BERIROREEEE O&RE], (3) [ILEOKE, 1IEFH Lz, (1) 125
WTCIE, U4 VAR Z— T HFHFEYEE XA 7 ) o 512X Y PN OF5&
TR & REREAICAT O OO HBERE 21T o T2, 75 & FREOWGEGERXEIE ST,
RFERIAEFHEE) CRIEAMELE Lz, —F THBEREG) O OEEIRE T Ry 1 7
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Vg 1G9 5 L BHEYIENCIZRIE & Lo RS EREE) ) EE 252 1T 7203,
BRIz O T, 2IERITFL R o7z, UL EORRN S PN IZHEREEIE O F1H
BHEREE 2 BT, —F CHEERIE N ET T 5 SR L [EIEICSE L, PN
DEENIRERINC/2 D & 2 55 (Tohyama et al. PNAS, 2017), (2) (22T,
W HREENRTE, —JGEENEF, —RAMERGE BB IERIC R E N (ECoG) Btz i
L CHIERIH bEEZEIE R TOMMIESE & MW Lz, Z L TENLDOAE
T2 CRLGK S 4L D IMTEEN ] O Granger KR 2 f##T L. Parallel factor analysis {512 & -
TRITIEMEZAT D &L 2 DO EZRAII B 7HD 70-80% % T 5 Z & A HT
7eole, ONEDIFBERT OEBFTE 2> & —YGEENEF I A GEB)HICBIZ SN D &
y WROE B OWILT, ZAUTHREEZ —ErEcEEY ., ISR TT5, 95—
VARG O EB TR > & i H A O EBN TR 36 L O UGEBYEF I [a) 1 CIEBNBR4ART O
B HIZNT THEINT 2 o — B HIROEFOWALT, ZHUTHEEER 2-3 BT T
R LIEEmRRICATT 5, ZHUC LY, %ENEERBOEEZ/EV HL, 51
EEBFE DI L 72> T D Z & MRIB X 1172(Chao et al. Cereb Cortex, 2018), (3)
[ZOWTIE, D7 ¢ —v REMZ ik L, —REBEF & OO Granger K%
AT L7z & 2 A, BHEMIMIC W CEB I & v Ak TRIAEEZ DY b —UGEB (2 [ 2>
IEBOFTNNEED ZENHALMNIIR o1z, —FH T, MBI LA VBN EEEA
L CRIWRIRSREILE 2175 &, MIEHICB W C RO LREIM A ILE SN, ZD
BR—VOEBN I35 T 120 Hz LA b o & JR A Il D& Bh 23 BHE (i LT, BA koD
FERD D EHRFRIZIBW T, MDD —UIEENFF 22> 5 120 Hz UL E o &
HWIRDOEZOWMNNEE D, —REBEF OIGFEN 2 TLE S5 2 & TREBOKRERIE N
Hede & D JE IS ENEE S 7 MERE SR & 2MZ 72 o 72 (Sawada et al. Science, 2015), Z iU
DOREREF LD RIEEEZX 1I1TRT,

Q@ O—WHREHHEET VBNV TL, BEZOWEREFEEMNY » 7 — NEEhO
FENZ BT 2RO 52/ ~7=, FT LN ANEZZITH=a2—arnE< 5y
T DIMURIRMIC A BN EZEA LT, T5H 8y — FOBGENBEICINT L
oo SBITT A NVARY Z—@ ZHEYEE AV T BRI & BRI P
THEREToTLEZA, By r— FNEEREEINTL (K2), UEOMRIZ, £
— ARG DS — IR AR B EZ OV > r— FOBEREREICEML TS Z 2R L
TV % (Kinoshita et al. Nat Commn, 2019), & 52— KGR EAEE Y /L OB A FE O
RESINZOWTIHAT, FRN AT ONE & iz #E S 58T e 2
Ay DY w2 TITENC L D A SIAT T FE DAL LT, & ORI VRS
D F—rS X I SRR EIOFEERZAT O &0 F230 0 RITHIC 100ms 12 E D B
TIHET SHMMNEAFES IR IN, PIRNEE~NDLLEIVEAIZLDTHEEXT S
& £ LRI AT T SRED AT AR D Z E MBI o 7o, LR
(2 &0 EERHEEEOWMN TG SN EE2 0 L TERE F— 3 VlinlizE S,
AL T N S5 2 ERH BN o7z, 07, R LR H Sk O T
BEFRTERZEZN LT R I VA bND Z ERHLNI -T2, D
DFRERNG, — IR EEEG%, EE2KDREA~OBSEIEE S 7 ML - Ty
AT DAL T 5 2 E N o7z (Takakuwa et al. eLife, 2017; Takakuwa et al.,
Sci Rep, 2018),

103



@ IOV TIEHATEHTROME SR EMRE 2o TWDILFEFFFRIEN, 7 bo
NIz a T 5 —EB&2EA L, GFEAER LIk, sz sREiIE 1325 & fne
EPMBES LD E VD ETMTBNT, U A NVANRT X — T HRGEIZ L > TRE—
IRIEIE 2 W~ 5 L LB S EE S D 2 &b BUE— R S B RE AUE 12 B
5 Z L&A L= (Ishida et al. J Neurosc, 2016), & L CE DT Z & HIZHES
., [A—fE{& T Cre Z H\ T DREADD ¥ AZ BB S 5 HiE SN A T 2 FEHOK
HEBARAEWE 2 A A S o BOE— R DN S D & BB — RIS A3 aE
BIizsnd 5 Z & 28 5002 L7-(Ishida et al. J Neurosci, 2019),
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1. Dissecting the circuit for blindsight to reveal the critical role of the pulvinar and superior
colliculus. Kinoshita M, Kato R, Isa K, Kobayashi K, Kobayashi K, Onoe H, *Isa T. Nat
Commun 10: 135 (2019).

2. Emergence of visually-evoked reward expectation signals in dopamine neurons via the

superior colliculus in V1 lesioned monkeys. Takakuwa N, Kato R, Redgrave P, *Isa T. eLife
6: €24459 (2017).

3. Contribution of propriospinal neurons to recovery of hand dexterity after corticospinal tract

lesions in monkeys. Tohyama T, Kinoshita M, Kobayashi K, Isa K, Watanabe D, Kobayashi
K, Liu M, *Isa T. Proc Natl Acad Sci USA 114: 604-609 (2017).

4. Causal link between the cortico-rubral pathway and functional recovery through forced
impaired limb use in rats with stroke. Ishida A, Isa K, Umeda T, Kobayashi K, Kobayashi K,
Hida H, *Isa T. J Neurosci 36: 455-467 (2016).
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Sawada M, Kato K, Kunieda T, Mikuni N, Miyamoto S, Onoe H, Isa T, *Nishimura Y.
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MES) - SEE DI A S Kb B2 H ) i B1 2% 0D 3 1 Bh 7
MRRRSE : @4 B (RLXE - £HEPEHRE - &)

(1) VEEHIE O Fh RS

ZEMBY 2R E R A FERC IR ORI 2 S~ 5 7o o0 | YVICIBIE RS 2 T DO 72 8
O, MEZITTICRBEEREARE (TMS) Z1T5 2 &2 L - T, AIFEE A By SMA

(AIPFC) . EHFETEEME (PMd) ., B L, HIHEKLE (PPC) OWT U IHERER
ErfL, UKo THEREINDITEOEFICONWTHON AT o7, TORER, il
® dIPFC ORFIZ L > T, ZOKKMUDHENZZ —7 > F3d L8 TICB N T, B
ELOLDF MGG TH, BIERMKFAIC GBIERFMA R < 2iUde 213 E) ik
FEAMET L7223, — 4T, Ao PMd OFLETIZ, #—7 y FOACEICERZR < R
FEMDOSHRDOF A L7 & &1, EBERFFRAIICHGEMET Lz, —JF . Allo
PPC DOFRETIZ, BOoHllD % —5y MO F % 20> TRIST 2307280 To
Tr . EFERFRMELERIC BEAME F L7z, Zhic kv . dIPFC 132289 (visuospatial)
TREREH D WITIEXERLE L . PMd 1345M]<°iEE) (spatiomotor) (ZREFR L 72 HEESCIESE
FLEZH S TWVWD Z ERH LN -7, 7z, PPC [XiESB O ZE MM 72 358

(visuospatial guidance of action) (ZBdi>> T\ % LRSIz, ZD L ST, [FA—D
BARRIRIZF — ORE AT O 720N b, 72 2 FROE TR OTEE) 2 v YIS HlE L, Ziic
Ko THESNDITEIDOEAZ 0T LT2AFFEIZ, T ETITIZE A EHEE R,
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EHIZ, Ty MOBIESGHREEZ BT S, AT /L OMEFEAIZ L AR ESE
BRaAT o Tz, EOREE, AMOENMETEERTE (dmPFC) ~DiEAIZ L > T, o
B D 2 — 5 Mk U CRIEHIRHK AR 22 BRI T2 B b, Z OFIRO P ZE M 7ok
ESCEERLE OB GENH LN o T2, £, ZHIZEY, 7 v b dmPFC i, #
REAIC YLD dIPFC IZFIYS 428 CH D Z L AVURE ST, &5, dmPFC %%
U, AiEAZE, SATAE, HREAEICE D £ CIAHe R EERICEmE A 77 ML, &
JEFOGRREEZ ZATHIZ, 262380 BB EE) b RpTESEN. (LFP) % [RIReEHH7
5 EBREIT ST, ﬁ%ént? AR LT, Z Loy —REr2 oy FU—
JENTERE LT & 2 A, T30 D REER R EICIE, R AT v TR S I AL k)
IS8T D & A BILDRIAED O IHTESE A2 R CRITHEIC E D MO, F o, BT
I, Ny T T U RERSOEERB ORI D D LA DD, AIEEEE) HIATARE,
B, ATHABERN OHESE ) O IEH B ~OF RO SN - T,

(2) 1HE BN O PPFREEE

ATEAEE & 15 & OBIR & T2 72912, AIEHEE O SMART & X OB IZ , M 4EE (HF)
BIOEHE (LF) O&E TMS ¢TMS) i L <, Ei7r—YNICEBiT 5 BRI TE)

DEACEBIEET D EREIT o7, TORER. NHIRTIERE ORI 3 LT, #RIGE)

W6 L CHEIER 0 & 5 LF-rTMS % Jifi L 72 D 2 IR OD38 V) OFAE 72 TEH LN BT,
B & VDT EEE o —IC LD L > T, B O BRIEEI&EOFE LVVE T
DRO LN, £, ERFICL BT, BFIX. F—VKRKHFICEL TR0,
HEEDHZ LIk TEIZLIZY , JV— 7% LD LTEILTWSZ ERE
WA, IERIRTEERE ~D LF-vYTMS 2i1%, 77— O T, BEC X 0 #H0 | B Z )
MZTHIOLNTNDZ ENEL ol (K, £/, ANV ABEDKRLELTHD
VF Y =)V OMHREZFH Lz & 2 A, BRRTEERE~O LE-rTMS %, EiEofT
AL E R LTINS EXIZRS T, BHFICER L TWAZ ERH LN, 215
DIER S | MERIFTEERE ~D LF- vy TMS I X DTEVZELS, 9 DIFET SR 0155
EEZ, ENERGET D720, BIMEOH ) 2R E2 L DT L THEHINLTWA 7 Z 2
VEZRG LEZ A, BHERIEROEENRD b, Zhuc kv, NHIETEERE O
K ORIEA~DIRNEE GRS 0o Tz, £, TO%k, 2D X 5720 5 DFHRIE
i, BTEERTE A AMUE AR EEF] 0 & 5 HF-YTMS Z i L7= & &2, B+ s2 L
BN T& 72, ZHUC XY, RIEHEOHE OB Ry NU—27 2L, £
WA 721372 6 2T L > THBLR S O 2 EHL L T\ D Z LRI I Tz,

(3) ATEEESEFICH T D IFHRIM S D IFHELE

BEZATH OB — =2 — 1 B O E | FdHmi 7T 7 e —FIc L 5T L kic &
- T, REHEA 1T D IHWMEE OIS OB %2 B iE e 21T o 72, Zhic &
V. RIBEE G EPNICIE, ITEIR 2 SOIRTE SO, RWIELIE O FiA Lo ik a2 (REF 2
—a—nlfEl ENODOEREME - TRl eI TEN 2 BT 272D X A F 2 v 7135
HEAEZT2=a—a U, SOIOE, HEMREZRET S =a—a VO STENH
HZERBHOMNIR ST, IbD=a—u BT, FRFER. BETRERICE T S EE
WFRDO AT, FAKER. B L TS bDEHEESND, 5%, mikINEERED
S HRDLEMDT-OITIE, T DK D R FFTEIEE L~V OFRREERE & | fEIEk Rl L~

106



DG Z O T 2700 EEH L TV ZEDREBETHLEBEXH
o,

(4) TMS DO1E %

rTMS FEffr i O —UGEBNIFIZ 3 1T 5 EREEN (ECoG) I8 L UNEShFHEFEN
(MEP) % &HAIT 5 38R &1T o 7=, BN ICSWT, 0.5Hz 225, 1Hz, 2Hz &\
I X, BMEMICER DR ERE L THATZE 2 A, MEP 235 b 2 RAIC B &
501 1 Hz, RMICEESND DX, 10Hz ALK 20 Hz O&MfThsr o &
W22 . LF (1 Hz) vTMS 238G Eh ol 2, HF (10~20 Hz) rTMS 73
RGN OIREZ FRTH Z NN R -7, £2, FRICESE SN ECoG (2
SNWT, JEE AT FIENT 2T o728 2 A LF-rTMS (2 & - T MEP O#Es 234
CTW5E X |2iE, ECoG IZB W TIE B HHIE D ST —2Rb LTnWb - &, £7-. HF-
rTMS (2 X > T MEP OHAA LTV A & X (2%, ECoG IZHBW T, &y Hiko /v
=R LTS Z EBRH LN o7, SRIZ. 2D OMRIGEEIOL b E A LS+
TWARFTEE L~ L OFANZHONWT, BALNZ LTV SERH 5,

WNEIFTEE R BRI D E
BRI & % 5 DHRIEEAR
2, 7 — VR IC
JEo> THEFZ DD D X
I ERD ERE DN
(7£) . *TMS #%121%, 77—
T OMRIRE W, A
Z T 9OtV dREE TH)
MRy (),

ST -

1. Behavioral evidence for the use of functional categories during group reversal task

performance in monkeys. Hosokawa T, Honda Y, Yamada M, Romero MDC, lijima T,
*Tsutsui KI. Sci Rep 8: 15878(2018).

2. Oral administration of Methylphenidate (Ritalin) affects dopamine release differentially
between the prefrontal cortex and striatum: a microdialysis study in the monkey. Kodama T,
Kojima T, Honda Y, Hosokawa T, Tsutsui KI, *Watanae M. J Neurosci 37: 2387-2394
(2017).

3. Robust, highly customizable, and economical multi-channel electrode for chronic multi-unit
recording in behaving animals. Tateyama Y, Oyama K, Shiraishi M, lijima T, *Tsutsui KI.
Neurosci Res 125: 54-59 (2017).

4. Representation of functional category in the monkey prefrontal cortex and its rule-
dependent use for behavioral selection. *Tsutsui KI, Hosokawa T, Yamada M, lijima T. J
Neurosci 36: 3038-3048 (2016).
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5. A dynamic code for economic object valuation in prefrontal cortex neurons. Tsutsui KI,
*Grabenhorst F, Kobayashi S, Schultz W. A dynamic code for economic object valuation in
prefrontal cortex neurons. Nat Commun 7: 12554 (2016).

[R FLARUITEICEITZE/ 7 S UHIHREROEE L E1E)
MRRERE : HE FL (BEXE - EEERREFRE - £i2)

A N UARRATENCIL, R—= "I &I L LT 5F 7 7 X VEAMO BB
IEMELIC Z 0 FFEORUATEN DN ERL SNAFD/RINLTWD S OO REBYTTHE) (B -
Palr) Z5l&EEZ LT 2HE (Tyeetal., 2013) & EhFTHE) (MH) - [A58E) % 5]
T Z L7z & 954 (Chaudhury et al., 2013) 2ARELTEY . A b L AXALTHE)
ORI 31T D — RIS DT Zeny, BITHFZEORETIE, £ 7 7 3 Ul
BERE A2 U7 n [ S 7 Mk 0 2 B L AU TENSRIREN D ) & W ) (G a X
FLTWD H OO, REEN N OS2 B TENEIR A2 5 R RIS & o & 5 I A/ER
LHERES 7 M 23 AW EETho T,

AWFFE T Z OREZ RS 5 71&’) (1D fExDE T I HEIEEEI R L TR
BN R BAR TS HINIC K DHERBRE R 23 2 b L APATENC 5- 2 2 22 B 52
L7= kT, (2) BeEh RO @%XFVXﬂ@H@"Té%/T NEUT ST AR ik
BN T 2HEZENE Lic, ERFZERRIZILLTOEY Th %,

(D) A b L AHRATENC 1T D =3 IR D% E

VbR =BRICED BB 2 ERIE LS S EZ LT ATIR, &R
B MR R OV - IEHRERREZ IS 1T 2 R— X U ROV b = AR o
EHEERAIR SN TCWAFEZ RN L, £70, FRZRRMIC GLT-1 Z2KREB LIz~ Y

AU, BB NS B T D BRI O R R EAITN . RRERERRIC T 2 M)k
]DILE . Novelty-suppressed feeding (23517 5 NI TEY O HI5R | 1@ M-S A

N RIS T DR RO Z R L, WL b AU TERRINA~ L 1TEZ > 7 | éﬂi“(
Wiz (X 1), 2o ORERIE, BN E /2 7 I AR OFlERE & L CHEE
L ZRATEN D > 7 M5 T 552 "2 LTS (J Neurosci, 2014; Psychlatry
Clin Neurosci, 2019),
(2) R—=/3 3 VAR EEIC I T 585 T B Hl O B 5%

R—=/% 3 VAR EN A b LV ARIUYTEIO > 7 MR RIRBEGREA ST 5
7o ERALFF TN DD R — R U2 BARY 7 2 A T RERA 72 KB % FTREIC 3 2 Bkt
RHM O EIT- T, BROIZIX, 77 /7 BEE Y A V2% VT Cas9 LT F—s33
VEREEEN & T 5 guide RNA ZMEEEMREHIE~SEA LT Z A, R—RI %
RIREAEORF RPN BTz, D1 ZRRO KRR O KBRS TR I

B HHEERAEZ D S, BREIIRTAUTEI OB 2 NS 72, 23 b OWFSERE %
F LT, BER i&%¢f%é

X 5T, F=X3 U REIT ) MR OZE 2T D726, F OBERIEZL AlEEIC
35/ /?/( T ZADONRINERZ BIFE LT, WELRIZE 57 % exonucleasel &
SHEIN~IERBL ST L 2 & T, Bl FEARR LRI CUET 2 HIEZRRET 5FIC
%% L 1= (BMC Genomics, 2016) .
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B BEHATEN FO~ T AITHIT DS F— 33 2t oo dndilE & o B %S
RREEARICIT 5 F—2 U OBERE, ERELO & O ISHT IR S B 2k
MU BEERRICIWNT ZERHTE) (HH) &K OEEBIRHATE (b2 %) %
RTV T ADIERBRGRICIIT D F— R U ERE Lz, ERUTEIO S 7 RRFIZ R
— N U OB PHEICBIE S, BPER PV ATICERIT D =33 AR RED
iﬂ&ﬁ@J@ﬁﬂHﬁﬂ (ZBIGT D AIREMED RIR ST, /T X IR RS OB RERE T A3 phi
IEIFN}B% (252 550 B NS D7 | ORI Té*ﬁfﬂth%%gﬁ&m@
EAHIE T EL I UTc, BIRBITIE, A2 o XA N VRER DO —R 7 7 A /83—
EE@% AR K OB AR AR IIA S IR EIZBAYE L= % TF v v RVEI-EIE
ZEHA RIS 22 A TRE L7z, EROMEA, ~ 7 AR R OB LRI L0 it sh
7o F—=/3 2 BRI L TR AIC I W TR Y RCBRES TR Y 5
DA FEI TR HMEs R— 32 L OBREA T 2 Z LTk Lz (11 2, #&hat) .
Flo, F="IUBHITSH SN TE IR Z oA bV EZ S o e b=
EISHT 5720, EEREEEO S & U AT n T A T RELIERGIIEZIT o7,
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SCHR

1. Toward an understanding of the habenula's various roles in human depression. *Aizawa H,
Zhu M. Psychiatry Clin Neurosci 73: 607-612 (2019).

2. Region-specific deletions of the glutamate transporter GLT1 differentially affect seizure
activity and neurodegeneration in mice. Sugimoto J, Tanaka M, Sugiyama K, Ito Y, Aizawa
H, Soma M, Shimizu T, Mitani A, Tanaka K. Glia 66: 777-788 (2018).

3. Gene cassette knock-in in mammalian cells and zygotes by enhanced MMEJ. Aida T, Nakade
S, Sakuma T, Izu Y, Oishi A, Mochida K, Ishikubo H, Usami T, Aizawa H, Yamamoto T,
*Tanaka K. BMC Genomics 17: 979 (2016).
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4. Astroglial glutamate transporter deficiency increases synaptic excitability and leads to
pathological repetitive behaviors in mice. Aida T, Yoshida J, Nomura M, Tanimura A, lino Y,
Soma M, Bai N, Ito Y, Cui W, Aizawa H, Yanagisawa M, Nagai T, Takata N, Tanaka KF,
Takayanagi R, Kano M, G6tz M, Hirase H, *Tanaka K. Neuropsychopharmacology 40:1569-
79 (2015).

5. Glial dysfunction in the Mouse Habenula Causes Depressive-Like Behaviors and Sleep
Disturbance. Cui W, Mizukami H, Yanagisawa M, Aida T, Nomura M, Isomura Y,
Takayanagi R, Ozawa K, Tanaka K, *Aizawa H. J Neurosci 34:16273-16285 (2014).

[ASEHIZEIEA01]
DEEEFZAVEERFEOREEDERZOMERERRATIEZEN DL
MRARE : KT EiR GAATKTE - EFBHRF - #£8R)

BT IEHRI TR S SRR (LGN) | KIMEE S — R S (V1) 2888 L TRk~
72 B R ME 2 DT TR T, LavL, VI 286 L T 51
B ~ORBEEHNENEE CHLBERIIC SR ENT-HEHMAZ RS L2 8 x m
70T AR EE RN ARG AN D D, ZOX ) RHRITEN (blindsight) &
FEIZN TV 5, ERCIIMREIROKIES 7 FBA LT T, VI ZfRH LW HR
HAThND Lol EZBbND, Z ORBEEBAE b7 WA B s &
DX R EZRA L TWDEONTHOWT, M EE (SC) 7236 LGN 2 # T RN
DETRREREICED LT 50l E ., SCBREM (Pul) %8 TR mRRR R EIC
ELLTHHNH DN, AW TIE, B T — R S S OGRS s c &
HMEx A LTSI EERGE L (K EEY), ABFFE TSI TE L WG
HFEEZAVEEREZET L, A NVART F—0 " HRYLEIC L DRI RING 72
HEWHEEZFAWTERET L~ 7 FL D | ED SRR ~DO A 2 MW L 7=, BiK
HNTITAR O V1 25 kRE L7 2BHOBEHRET VDO~ B 7 PAGIRKIZ Tet 7' 0 & —
X — TG R R s T 2 3 L2 T A4 v 27 % — (HiRet-TRE-
eTeNT.EGFP) ZiFE AL, &6 ERIZ Tet 77 F_X—F 2488 L 72 NEF TP T A /L A
7 #— (AAV-CMV-rtTAV16) Z{EA Lz, Ziuc kv, EEISHIAENIFTE LKL
IR A2 B L TS =a—a DA T mRENSEZ 5 X912 L, EAEET D%
BEfH, ¥y A4 27V (Dox) #H% 5952 L ClEBEY L= o —a &R
IR HEE AR SEE 2 LT, 20— a—0 OB GES IR OICER L, 5§
RO IEWALEE T T D RFET D 72 DI MIIR R FHEIE T » 77— Rk
&L TR Y . Dox #5-Hitk TE DA DL Z T L7z, MO TEIIAD V1 &
BE L (0F 0 2PN EE L) VLV ORRHFENEY » 77— R ORBROBL
Biard, £ TFTORIOR LI L) ICHEERBICERSNZH—F vy Mzt L TH VTS
HREEOREE CHMEMT 5 Z ER KD, L L Dox ##5 L E T — R %
BIRAICEWr 2 & 2 —7 » MCEBRZAT AR EIME T L (B TFTOK), ZOR%E
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1. Dissecting the Circuit for Blindsight to Reveal the Critical Role of Pulvinar and Superior
Colliculus. Kinoshita M, Kato R, Isa K, Kobayashi K, Kobayashi K, Onoe H, *Isa T. Nat
Commun 10: 135 (2019).

2. Contribution of propriospinal neurons to recovery of hand dexterity after corticospinal tract
lesions in monkeys. Tohyama T, Kinoshita M, Kobayashi K, Isa K, Watanabe D, Kobayashi
K, Liu M, *Isa T. Proc Natl Acad Sci USA 114: 604-609 (2017).
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(unpublished data),
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1. The neural circuitry that functions as a switch for courtship versus aggression in
Drosophila males. Koganezawa M, Kimura K, *Yamamoto D. Curr Biol 26: 1395-1403
(2016)

2. Serotonergic neuronal death and concomitant serotonin deficiency curb copulation ability
of Drosophila platonic mutants. Yilmazer YB, Koganezawa M, Sato K, Xu J, *Yamamoto
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= a—n URERANCTA 2895 GLYT2tTA / v 7 A4 <~ A &AERLL | A~ 7 &
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1. A glycine transporter 2-Cre knock-in mouse line for glycinergic neuron-specific gene
manipulation. *Kakizaki T, Sakagami H, Sakimura K, Yanagawa Y. IBRO Rep 3: 9-16
(2017).

2. Inhibitory neuron-specific Cre-dependent red fluorescent labeling using VGAT BAC-based
transgenic mouse lines with identified transgene integration sites. *Kaneko R, Takatsuru Y,
Morita A, Amano I, Haijima A, Imayoshi I, Tamamaki N, Koibuchi N, Watanabe M,
Yanagawa Y. J Comp Neurol 526: 373-396 (2018).
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3. Loss of glutamate decarboxylase 67 in somatostatin-expressing neurons leads to anxiety-
like behavior and alteration in the Akt/GSK3[ signaling. *Miyata S, Kumagaya R, Kakizaki
T, Fujihara K, Wakamatsu K, *Yanagawa Y. Front Behav Neurosci 13: 131 (2019).
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1. The integration of goal-directed signals onto spatial maps of hippocampal place cells. Aoki
Y, Igata H, Ikegaya Y, *Sasaki T. Cell Rep 27: 1516-1527 (2019).

2. Dentate network activity is necessary for spatial working memory by supporting CA3
sharp-wave ripple generation and prospective firing of CA3 neurons. Sasaki T, Piatti VC,
Hwaun E, Ahmadi S, Lisman JE, Leutgeb S, *Leutgeb JK. Nat Neurosci 21: 258-269
(2018).

3. Hippocampal ripples down-regulate synapses. Norimoto H, Makino K, Gao M, Shikano Y,
Okamoto K, Ishikawa T, Sasaki T, Hioki H, *Fujisawa S, *Ikegaya Y. Science 359: 1524-
1527 (2018).
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1. Kodani S, Soya S, *Sakurai T. Excitation of GABAergic neurons in the bed nucleus of the
stria terminalis triggers immediate transition from non-rapid eye movement sleep to
wakefulness in mice. J Neurosci 37: 7164-7176 (2017).

2. Orexin modulates behavioral fear expression through the locus coeruleus. Soya S, Takahashi
MT, McHugh T, Maejima T, Herlitz S, Abe M, Sakimura K, *Sakurai T. Nat Commun §:
1606 (2017).

3. Monoamines inhibit GABAergic neurons in ventrolateral preoptic area that make direct
synaptic connections to hypothalamic arousal neurons. Saito YC, Maejima T, Nishitani M,
Hasegawa E, Yanagawa Y, Mieda M, *Sakurai T. J Neurosci 38: 6366-6378 (2018).
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1. Tracing of afferent connections in the zebrafish cerebellum using recombinant rabies
virus. Dohaku R, Yamaguchi M, Yamamoto N, Shimizu T, Osakada F, *Hibi M. Front
Neural Circuits 13: 30 (2019)
2. Intersectional monosynaptic tracing for dissecting subtype-specific organization of
GABAergic interneuron inputs. Yetman MJ, Washburn E, Hyun JH, Osakada F, Hayano
Y, Zeng H, Callaway EM, Kwon HB, *Taniguchi H. Nat Neurosci 22: 492-502 (2019)
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3. Centrifugal inputs to the main olfactory bulb revealed through whole brain circuit-
mapping. *Padmanabhan K, Osakada F, Tarabrina A, Kizer E, Callaway EM, Gage FH,
Sejnowski TJ. Front Neuroanat 12: 115 (2019)

MEgE S 7 O - AIRIE - EERTOMERLICH T -ERBETORFR]
MERRE : HE Bz (RBXE - EFHRE - B, 2017 £ 11 AL VIEREX
F - EFER - EHR)

KPR EREN « FEE - 300 - BIE & W o ISR RE A R L TV D8, T 0fEH)
JRIRIIRTEHROEE TH D, mRIEREL EBLT 5K 1 - MR & LT, i 248
ETDHIEIERYTHA D, L LHRAIIE— 2% 7= » O SV 135 ~ 1KHz 72
FENIRITH VD | MR RERK T 2 % v N U =712 %, BIRIEEE 2 E A H 3 FEE N
boHrEEZLND,

RHTE D GABA = =2 — 1 3, EREERERBLCAFRHREL (A RIESCH
PASEZR &) & OTRWBIE DGR STl 0 | BT & BRI O 2> b K X 7iE B
EROTWD, FE GABA =2 —n VMR T D3y U —7f#&EICESEZRKY . &
WZERIRRGE 2 T DR PRI TFEIC L D ARG 2 > F 7 A LUV CRE IS
T L C& 7, FWE GABA == —u ORI ERE 5D DV T7 T v7 2 (PV) 388
HIIX, B RARY T T AANEZZIT TN DHZ E 2SN LTz (Hioki et al.,
2018), F7-. BIMEEEMESTF K (VIP) #R8BT55E GABA == —1 %, #f
MR F T AANNEZITHZ 2B L7 (Sohn et al., 2016),

FTo. WHEBEAZ MR 2124720 &R > NI =T DX A F X v 7 BB ENEN)
(Z I - FTARAL - A ARNT 3 2 BB EIR OB N EEND & A TH D, KWL TIL M
TbrE X< HDH] VO BEEZET, [T 7 FORHE - #EEHn] % i >zh=R
HINCEBL D HANPAF A HEHE L C & 7o, @BBUALY 7 VWt A VAT 2 —DFR%E
TF JREE T A L2 (AAV) 12 Tet-Off > 27 LEFIH L., #Fi-2 LAR—& — B3
BiHANE AAV X7 % — (AAV SynTetOff) #BH% L7-, HIEME T ORHBLEE 40 [FREE
FCHIET 5 Z & ITP L7z (IK; Sohn et al., 2017),

X5z, MBEIRCEI OSBRI B ED A TS, S, BN Tlix LB S
TV BB EEATIE, B D KB 72 = IR TS AT 2 PRI 3 2 Bl ¢ &
D AREIEIEATICH - T VA 7 AN—F b 0T 2 ERBREEIN D, Fexld, &1
BEPSBIBIZRIC bl L 7B BIE ORI L TEBY  [w7a - XY - I7m-F /)
ARV QynTaON QER D BB E A ORI DT 5

R-ITR

(K Kswijre D) [ X—bA ) B OBRREEED TN D,
SV40LpA insulator BGHpA
in vivoTOREE (T AMEH) z ! - .
povewn o  FHEMIRROEREE AAV XY 48— AAV

@ I Tet-Off #HH L. #ER DR 7 # —2 T

L
et

CMmv CPu | SYN

405 b OmFEB L EH T L mBEN T T v
7 +—2 TAAV SynTetOff| Z#HEE L7z,

118



iR

1. Preferential Inputs from Cholecystokinin-Positive Neurons to the Somatic Compartment of
Parvalbumin-Expressing Neurons in the Mouse Primary Somatosensory Cortex. *Hioki H,
Sohn J, Nakamura H, Okamoto S, Hwang J, Ishida Y, Takahashi M, Kameda H. Brain Res
1695: 18-30 (2018).

2. A Single Vector Platform for High-Level Gene Transduction of Central Neurons: Adeno-
Associated Virus Vector Equipped with the Tet-Off System. Sohn J, Takahashi M, Okamoto
S, Ishida Y, Furuta T, *Hioki H. PLoS One 12: e0169611 (2017).

3. Differential Inputs to the Perisomatic and Distal-Dendritic Compartments of VIP-Positive
Neurons in Layer 2/3 of the Mouse Barrel Cortex. Sohn J, Okamoto S, Kataoka N, Kaneko
T, Nakamura K, *Hioki H. Front Neuroanat 10: 124 (2016).

MEEEROZRIRAOATRIE L REZREATIVMNIARYG F—L AT LD
MRRRE : L BH— (RBXE - EREWHRMN - 3180

AWFZE Tl B O W TR 7 L ZAR 7 B —SONEL TR 7 A )L AR 27—
R L., BEOMREIR AR T 5 = 2 —u VEM OB AT EOTE B B EL 35
IR T DN AN T 5 2 & A B L —E OB EL T Lz, £7
Dy varNEELENTER AT Ra—T X R 2R U TR
Ly F A NARY 2 —(FuG-ER)OERIEMRE RIS T 2 Y g 2 16k (FuG-
CANE UL, FuG-E BlL > F U A N ARY Z—)NEREHICE T FuG-C R oK) 2
O THRYRE A A3 5 Z & 28 572 L 7= (Tanabe and Inoue at al, Neurosci Res,
2017), ¥£7-. £7=. FuG-E 7! L HiRet X7/ ¥ —T&® % FuG-B2 DO ELEMHE (~h 7 -
~—Ftv ) BXOTF>UHE (7 v ) I2B 2 BREEHRECTE NGBS 550K
Ji 78 E DR REERIEARIZB N T L, FuG-E M7 22— E0ff - & O
RIZEBWTH FuG-B2 B & FIZELL E O TG 2R L, £72 FuG-B2 #23EA
ERALIZ B W CTHIRRIRE L aEf g 25 2 2T olcxt L, FuG-E B35 &L = &7
Z L &4 U7=(Tanabe et al., Sci Rep, 2019), [REIREDfENT & BB IFEARICBWTH HE
ML, mXEERERT Chb, —FH. 7T I BEVANART ZF—DF v T R
2TV, BRBEIZB W TEWW MRS ISR M & A RB B T RBLRE A2 WL 5 7 A L AN
7 2 —ORRRBICHKI L, BREICBIT 2EFERET, LEET, BIOEA A=V 7
W Lz GesckmtElid), —h, X7 X —OFEHE~O@MAMIE L L CiE, @R
KD AT L0 FEEOMRRIIIRIRNA 2B Z 5| S Z L ITEI A b2 BRI Y
LA DA E| 2B 5 NI T D FEE VL THENL L7 (R, Inoue at al, Nat Commun,
2015) 1FA>, FUERF & ORI L BRBEICE T 2{bF#EET (DREADD i£) @
WHICERS) L. Al (CNO) DI HF#&EI2 X 0, MNARRE: = 2 — 1 > O ) 2 541
BIZHNHIT 2 & IRREIC B W T TRV LA U S 2 L 2R L7 (Nagaietal, Nat
Commun, 2016),
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1. Neuronal and behavioral modulations by pathway-selective optogenetic stimulation of the
primate oculomotor system. Inoue K, *Takada M, *Matsumoto M. Nat Commun 6: 8378.
(2015).

2. The use of an optimized chimeric envelope glycoprotein enhances the efficiency of
retrograde gene transfer of a pseudotyped lentiviral vector in the primate brain. *Inoue K#,
Tanabe S#, Tsuge H, Uezono S, Nagaya K, Fujiwara M, Kato S, Kobayashi K, *Takada M.
(#These authors contributed equally.) Neurosci Res 120: 45-52 (2017).

3. Anote on retrograde gene transfer efficiency and inflammatory response of lentiviral
vectors pseudotyped with FuG-E vs. FuG-B2 glycoproteins. Tanabe S, Uezono S, Tsuge H,
Fujiwara M, Miwa M, Kato S, Nakamura K, Kobayashi K, *Inoue K, *Takada M. Sci Rep
9: 3567 (2019).
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fAIRALT . BHEE A R ICIR S A7 2 D ORI S TE Y | OBLERA AL & 3
ST U 72 WATHRR RIS 2 B> TV D Z ERbhroTz, 209 H—oD AT, RSO
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1. Netrin-1 derived from the ventricular zone, but not the floor plate, directs hindbrain
commissural axons to the ventral midline. *Yamauchi K, Yamazaki M, Abe M, Sakimura K,
Lickert H, Kawasaki T, Murakami F, Hirata T. Sci Rep 7: 11992 (2017).

2. Timing Matters: a strategy for neurons to make diverse connections. *Hirata T, Iwai L.
Neurosci Res 138: 79-83 (2019).

3. Anovel birthdate-labeling method reveals segregated parallel projections of mitral and
external tufted cells in the main olfactory system. *Hirata T, Shioi G, Abe T, Kiyonari H,
Kato S, Kobayashi K, Mori K, Kawasaki T. eNeuro 6: 6 (2019).

FGAIM-MRI (2 & B KRR E-BER-RK/IL— T OEREER S 7 ~MEHTEOREIL
HRARE : MUA R (FKFE - EFWHRHE - £A&®, 2019 F£ 2 ALY KR
KE - ERRBRH - &)

EOARREE BRI, FEHDVITIERBORIER LIZL D ZORENRT 7 M52 &0
HHNTWND, Z OB OKEEY 7 B3N EDFEE T EDRERL Z > T DH D0
ZHEZ DT OITIT BN OIES 2 E EANZEHIT 2 0ER B 5H, M T, MRS 7 b
DA =R L ERET DL, invitro FEBRY BEERBEWR Ao, & 2 TAFFET
%, Cazt L{U7-z@) 2”7 Mn2t ZEEf e LCRIAT 5 2 & T, MRkiGE o4
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SR % Z E N TE D EEMIGEMRIFNE Mn2t 55 MRI (quantitative Activation-
Induced Manganese-enhanced MRI, gAIM-MRI, ik 2) % Fffix D7 /L EMW)IZE H
L. gy 7 ok 2175 &£ 2, invivo, in vitro Ca2t 4 A —T 712K 5
FFRRIEE S 7 NMENT OB O Z BEE LT, LFOEE1T 572,

1. gAIM-MRI (2 X 2@ M0 I L D2 Mkl 7 M &b+ 5 Z LlckEh Lz, £
DOFER . GEkIm A B EE & L TH LI TWiliR IS 2 T, HRRSIR, A ERSL
Bi72 & ORPILERE OMBIEFINTLHE L TWD Z EDNA L E o 7=(Xs fesc&faTh),
2. gAIM-MRI Ok, bad HiE L T, MO Mn2+ 8ifig2 & &t L7 Ga
R REER ), 3. BMAREER - —a VIR LTS DI R— X3 UZREK
D1 ZH/HK) oavTFovatvs vy 2~ A (DIRKD w7 &) # v, D1
SRR G| EE ZTHREIRE S 7 2T 572912, qAIM-MRI (2 X 5 2kt
PRTEENE I S OVl 2 O EENRE SRR K V& AT > T\ D, ZOFER, EBRE ) OIX T &4
B U 7= Id PN O 85 O sk CHRRIEEN O B N R W & Tw s (WFEikRE ), 4. in
vivo RFTEIRIZIIT D Cazt 4 A—T U 7LV, G TORIBRKIZE T 5 apfknE]
By 7 bOFBMRIZAEY LTz CGUEk 1), 5.invitro K& LT, BN A T A AEARE
iz Cazt A A=V T EZED TEY . LTFOREEHF TS,

(1) ZhET=a—nmrTIEEAEREN o7, A MT{EEME Cazt F ¥ RN
GBS =2 —a U THEEL TWD Z 2R AT 5 LR, Foxr D7 —T ek
HE LTV HMERFF R Cazt IRENCEG L TWA Z 2oL G
SRR, (2 BEKRES 2 —r U THIEREK =2 —a B DW= 2 —
0 URERPNICEIE 2 R TEDRRBLL T A T AR, Cat A A= 7LD
EEK=—o—a | MER= o —a O AN DEEEZFEICRE Le, TORE., BHEE
W —o b EER = —a
& TIEL FEKERED AT BB LA T
! PEINSEIR D Z L3N0 T DR

N right A ! ER— Iz X HE STy
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( : l\ A
T\ PL ' DERIE : EFREERTE T VIC X
-1.5 -2 2 18 PR R L AR AR TR B A3 28 L

. e
Ty (sham)> Ty (SNI), P <0.025, n=6/group T= 7:_ Fﬁfﬁo
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1. Orchestrated ensemble activities constitute a hippocampal memory engram. Ghandour K,
Ohkawa N, Chung C, Fung A, Asai H, Saitoh Y, Takekawa T, Okubo-Suzuki R, Soya S,
Nishizono H, Matsuo M, Osanai M, Sato M, Ohkura M, Nakai J, Hayashi Y, Sakurai T,
Kitamura T, Fukai T, *Inokuchi K. Nat Commun 10: 2637 (2019).
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2. Quantitative activation-induced manganese-enhanced MRI reveals severity of Parkinson's
disease in mice. Kikuta S, Nakamura Y, Yamamura Y, Tamura A, Homma N, Yanagawa Y,
Tamura H, Kasahara J, *Osanai M. Sci Rep 5: 12800 (2015).
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U a DR OEWESSEE T, ZOETOWBENF ) ok & TN 5 B — o ks
THER SN D, /7 RO T 240 5 M TN Ok 2 72 8IS L TR . Fex O
FATHRZEIC L 0 42 21 FE O MRNFEE SNz, 2F 0 %/ 2{RiT, 2 TOMRE
DSEARFNAET S, C & | BRREBE L ATENN D L ORI RBRE A ST HZ ENTE D
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FEDOX ) R IHROMENEL LTERT HI ET, X/ ko THEE=— K
OfERE B LTz, 512, TOa— RPGEEOES - (/REF - AH LICBWGER T
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ERREMEICT 2 Z & T, X/ K NRIEOREE ER&T D ERAEEE oo Tz,
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MR 72 R L L7z,

T, ¥/ AROXEFBIEICE T DH 1T — U BHERT D720, RITHRE - E150E
DA FIHFRIZ I T 2 B H RO ERRE OWE Z il iz, £ 2T, 2 TOH IRz
W, ZOMRRRIE A & B FR R LA ICBRE L, MU - E15CiE R KR 21T o 7o,
Z L CHEHImMROREIC T 2ESDENS, FRBETOLEEZER L, &5
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EROTDHIEICL  FBEOKAFZRIRCE T D HEROMERREZ R L e~ v )
SRR ST, TN EMRMEEME S A IR E O & PR TIT 95 2 & T
W - SNECIE ORI HIE T A MRIERE T — T A FET D Z LIS L, ARSI
L0, FEHOKBERICBIT DHEET— ROBAIMERFE S/ 2 & T, fRBICB W TE
B9~ DR B SRR & BT DA D = XL OB L N Ia o Tz,
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1. Data-driven analysis of motor activity implicates 5-HT2A neurons in backward locomotion
of larval Drosophila. Park J, Kondo S, Tanimoto H, Kohsaka H, *Nose A. Sci Rep 8: 10307
(2018).

2. Courtship behavior induced by appetitive olfactory memory. Onodera Y, Ichikawa R, Terao
K, Tanimoto H, *Yamagata N. J Neurogenet 33: 143-151 (2019).

3. Tango knock-ins visualize endogenous activity of G protein-coupled receptors in Drosophila.
Katow H, Takahashi T, Saito K, Tanimoto H, *Kondo S. J Neurogenet 33: 44-51 (2019).
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PRAE BN TEY ORI S O HE & UL (ALK & RITEERTRE . RPARCHE S 72 &
BEELAE IR T A S AL D B SR AR A1 S A3 B B e e B &2 7o LT B, IAAZICIE R—%
IV D1 ZFE (DIR) ZFBLT 2 pRIGesRAI, R—xI 2 D2 &K (D2R)
ZHRBLIT D RIS, GABA B X7 v T v a2 U AREMEN EAR IR 2MT
L, K 90% TR MM THD LTS, R—=Xv ke b=y, 7T
Naly TTF)vrpliisa—n®Ya Lb—F— LI, PR ARSI AE
53 % G EEEHERZAE (GPCR) Z#00 LTIl D U v Eby 7 F v 238 L,
FeRR A 0D LS o T MM 25 U CAIAREZ Ol & 2 L T B,

PAEIITENN T HEE. F—32 2 K » TRIALEE D DIR- A fol 40 0% 4 i
(D1IR-MSN) 2SEEEMEORY REE D mVIRIE~ L& T 7 b 9725 2 & THRREIEE A
TE®E) LGB TEN NSRBI 2, —J7, 8 OFRITIL R— 33 2 Ko TRAEm®ES
BRI BL e EORPIMZRBE N5 & 2 S, TS X o TR O IR 8 M S
N5 ZETHRIMFENRLT D EEZ LN TND, L LA b, AR R AR OTF
kD> 7 N AFRE S DM 7RI XD o TR,

INETICRIEDIE, izl L) b7 e 74 I 7 BTk, F—nRIyv
12X > THIEE Z Sh 5 PR RS O MIIAN S 7 L Z MA@ L, F—%
I 75 D1R-PKA-Rapl-MAPK #¥ 2 &M L S5 Z & T, DIR-MSN % BEM DK
VIRFED D EVVIRIE~ L V7 R &t I X 2 VBRI EA~ DI EmD TS &
xR L TS,
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A TENZHIE LT D Z & 2345 L7 (Funahashi et al. Cell Reports in press), =
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1. Balance between dopamine and adenosine signals regulates the PKA/Rapl pathway in
striatal medium spiny neurons. Zhang X, Nagai T, Ahammad RU, Kuroda K, Nakamuta S,
Nakano T, Yukinawa N, Funahashi Y, Yamahashi Y, Amano M, Yoshimoto J, Yamada K,
*Kaibuchi K. Neurochem Int pii: S0197-0186(18)30290-0 (2018).

2. Phosphorylation of Npas4 by MAPK regulates reward-related gene expression and
behaviors. Funahashi Y, Ariza A, Emi R, Xu Y, Wei S, Suzuki K, Kozawa S, Ahammad RU,
Wu M, Takano T, Yura Y, Kuroda K, Nagai T, Amano M, Yamada K, *Kaibuchi K. Cell
Rep (in press).

FEREM oBRANDIERE HERDOITEIER |
MRARSE : LA =B (KRTILKE - EFHRE - H#6Mm)
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1. The subiculum: unique hippocampal hub and more. Matsumoto N, *Kitanishi T, Mizuseki
K. Neurosci Res 143: 1-12 (2019).

2. STEFTR: a hybrid versatile method for state estimation and feature extraction from the
trajectory of animal behavior. Yamazaki SJ, Ohara K, Ito K, Kokubun N, Kitanishi T,
Takaichi D, Yamada Y, Ikejiri Y, Hiramatsu F, Fujita K, Tanimoto Y, Yamazoe-Umemoto A,
Hashimoto K, Sato K, Yoda K, Takahashi A, Ishikawa Y, Kamikouchi A, Hiryu S, Mackawa
T, *Kimura KD. Front Neurosci 13: 626 (2019).

3. Entorhinal layer II calbindin-expressing neurons originate widespread telencephalic and
intrinsic projections. Ohara S, Gianatti M, Itou K, Berndtsson CH, Doan TP, Kitanishi T,
Mizuseki K, lijima T, Tsutsui KI, *Witter MP. Front Syst Neurosci 13:54 (2019).
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MRRRE : \BE E (FiXFE - £EHHEHRH - &R

FEEI O AR - RAFRER TIE, HOEAWRH Y . —FFRIERNER S vz v T
TARMBII TN Z & TRIBAFER SIS, YT ARELIEHIND ZOBARIE,
[ CARHIHIRZ 353 2D > F 7 AR OIEEME A 2B A I K> TAE T, Zhic &
S CTARERBHRDRE SN THERBEG BN SN D 2 & T, BERIICEE L
TEMRREIESES I TN EB X BN TWD, L, ZOERMFH AT X > THIEKA
EREDELIICHWMENDDON, FIEZNNEDL 72 A= XL THIEIZILTWD D
2 AFEE A SBREDNEA TV, = U U IRERERRE S T X%, BER LT
AZADETNVE LTREIRICHWONTED | < OAEBFH) - TR R RN SR L
T 5 (Yawo & Chuhma, Nature, 1993), ERERMHEEE D > F 7 A Bl ia 1 o A
Edinger-Westphal(EW)Z /2 H#§ZR 2 11X L TIE TH 5 BEEA = = —a TEE L
TWb, bivbiud, inovo= L7 baR L — 3 U EIZ LD T 7 ARTHIIOR R 72
AR E AL AN L7-(Egawa et al., PloS One, 2013), 512, FIELRH L AT A
RAHARZE I L7 & O RSeimEIR AFA U ARRRETN O sl SR B 5 H 2 4 i E mRIIC B 52002
T 551 (EEaxr7 b7 AENTE) %Bi% L7-(Egawa and Yawo, Curr Protoc
Neurosci, 2019), A3 27 5% W T, SERIUEL D XBAZAZ 31T 2 T3 A3 —BARG A K
AELT, WANR=E 3D RITF U "X HT  TEREKZ EW = a2 —n I JEfEgE s
SHL A, E6 T\ T, il ndi, mEdEf . MR RO W T b AR
2D U, EOEEPDARICHE KR L., T78b b, ORISR 2 — 13,
RO BE 2 A IE L > fflkL 2 XA T e targeting mode” & . Fc#& A% Zfig/ N Lo lE: &
JER% 9 % pathfinding mode” DB I H 0 | JFATIZEBIT D i@tk A/ 8—+F 3%
PALIZ &V “pathfinding mode” 24 (272 5 Z & MR X vz (Katow et al., Dev
Growth Diff 2017) (X)),

RS L W4T L., CreloxP 3 AT AZ HWT, B = o — o VR BAIZH] 5 VR
A X7 tdTomato AT 4 ¥ a FIVICHEBAT L L AR—4—F v M=
2 — B URRICERET ¥y XV ESRLEFRBTOLR—F—TF v FEERILT, 2

NHDT v NI, 27 b7 AHFER
vroze AT NV =T 4 7 ARFRISREL S
TN Thsh . BT ERCT D T & AN
&5 (Igarashi et al, PLoS One 2016;
Igarashi et al., Sci Rep 2018),
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1. A novel reporter rat strain that conditionally expresses the bright red fluorescent protein
tdTomato. *Igarashi H, Koizumi K, Kaneko R, Ikeda K, Egawa R, Yanagawa Y,
Muramatsu S, Onimaru H, Ishizuka T, Yawo H. PLoS One 11: e0155687 (2016).

2. Regulation of axon arborization pattern in the developing chick ciliary ganglion: Possible

involvement of caspase 3. Katow H, Kanaya T, Ogawa T, Egawa R, *Yawo H. Dev Growth
Differ 59: 115-128 (2017).

3. Targeted expression of step-function opsins in transgenic rats for optogenetic studies.
*]garashi H, Ikeda K, Onimaru H, Kaneko R, Koizumi K, Beppu K, Nishizawa K, Takahashi
Y, Kato F, Matsui K, Kobayashi K, Yanagawa Y, Muramatsu SI, Ishizuka T, *Yawo H. Sci
Rep 8 :5435 (2018).
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1. Prior activity of olfactory receptor neurons is required for proper sensory processing and behavior
in Drosophila larvae. Utashiro N, Williams CR, Parrish JZ, *Emoto K. Sci Rep 8: 8580 (2018).

2. Neural circuitry that evokes escape behavior in response to nociceptive stimuli in Drosophila
larvae.Yoshino J, Morikawa R, Hasegawa E, *Emoto K. Cur Biol 27: 2499-2504 (2017).

3. DCLK1 phosphorylates the microtubule-associate protein MAP7D1 to promote axonal elongation
in cortical neurons. Koizumi H, Fujioka H, Togashi K, Thompson J, Yate J, Gleeson J, *Emoto K.
Dev Neurobiol 77: 493-510 (2017).
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1. Dynamic laminar rerouting of inter-areal mnemonic signal by cognitive operations in
primate temporal cortex. *Takeda M, Hirabayashi T, Adachi Y, Miyashita Y. Nat Commun
9: 4629 (2018).

2. Conversion of object identity to object-general semantic value in the primate temporal
cortex. Tamura K, Takeda M, Setsuie R, Tsubota T, Hirabayashi T, Miyamoto K, *Miyashita
Y. Science 357: 687-692 (2017).

3. Top-down regulation of laminar circuit via inter-area signal for successful object memory
recall in monkey temporal cortex. Takeda M, Koyano KW, Hirabayashi T, Adachi Y,
*Miyashita Y. Neuron 86: 840-852 (2015).
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1. Alterations in the reduced pteridine contents in the cerebrospinal fluids of LRRK2 mutation
carriers and patients with Parkinson's disease. *Ichinose H, Inoue K-I, Arakawa S,
Watanabe Y, Kurosaki H, Koshiba S, Hustad E, Takada M, and Aasly JO. J Neural Transm
125: 45-52 (2018).

2. Reversible S-glutathionylation of human 6-pyruvoyl tetrahydropterin synthase protects its
enzymatic activity. Hara S, Fukumura S, *Ichinose H. J Biol Chem 294: 1420-1427 (2019).
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3. Administration of tetrahydrobiopterin restored the decline of dopamine in the striatum
induced by an acute action of MPTP. Kurosaki H, Yamaguchi K, Manyoshi K, Muramatsu
SI, Hara S, *Ichinose H. Neurochem Int 125: 16-24 (2019).
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1. Modular organization of cerebellar climbing fiber inputs during goal-directed behavior.
*Tsutsumi S, Hidaka N, Isomura Y, Matsuzaki M, Sakimura K, *Kano M, *Kitamura K.
eLife 47021 (2019).

2. Rational engineering of XCaMPs, a multicolor GECI suite for in vivo imaging of complex
brain circuit dynamics. Inoue M, Takeuchi A, Manita S, Horigane S-i, Sakamoto M,
Kawakami R, Yamaguchi K, Otomo K, Yokoyama H, Kim R, Yokoyama T, Takemoto-
Kimura S, Abe M, Okamura M, Kondo Y, Quirin S, Ramakrishnan C, Imamura T, Sakimura
K, Nemoto T, Kano M, Fujii H, Deisseroth K, Kitamura K, *Bito H. Cell 177: 1346-1360
(2019).
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1. Activity-dependent dynamics of the transcription factor CREB in cortical neurons revealed
by single-molecule imaging. Kitagawa H, *Sugo N, Morimatsu M, Arai Y, Yanagida T,
*Yamamoto N. J.Neurosci 37: 1-10 (2017).

2. Nucleocytoplasmic shuttling of histone deacetylase 9 controls activity-dependent
thalamocortical axon branching. Alchini R, Sato H, Matsumoto N, Shimogori T, Sugo N,
*Yamamoto N. Sci Rep 7: 6024 (2017).

3. Rho guanine nucleotide exchange factors regulate horizontal axon branching of cortical
upper layer neurons. Sasaki K, Arimoto K, Kankawa K, Terada C, Yamamori T, Watakabe
K, *Yamamoto N. Cereb Cortex (in press).
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1. Computation of object size in visual cortical area V4 as a neural basis for size constancy.
Tanaka S, *Fujita . J Neurosci 35: 12033-12046 (2015).

2. Pooled, but not single-neuron, responses in macaque V4 represent a solution to the stereo
correspondence problem. Abdolrahmani M, Doi T, Shiozaki HM, *Fujita I. J Neurophysiol

115: 1917-1931 (2016).

3. Weighted parallel contributions of binocular correlation and match signals to conscious
perception of depth. *Fujita I, Doi T. Philos Trans R Soc Lond B Biol Sci 371: 20150257

(2016).
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1. In vivo electroporation to physiologically identified deep brain regions in postnatal

mammals. Ohmura N, Kawasaki K, Satoh T, *Hata Y. Brain Struct Funct 220: 1307-1316
(2015).
Chronic inactivation of the orbitofrontal cortex increases anxiety- like behavior and

N

impulsive aggression, but decreases depression-like behavior in rats. Kuniishi H, Ichisaka S,
Matsuda S, Futora E, Harada R, *Hata Y. Front Behav Neurosci 10: 250 (2017).

Early deprivation increases high-leaning behavior, a novel anxiety-like behavior, in the open
field test in rats. Kuniishi H, Ichisaka S, Yamamoto M, Ikubo N, Matsuda S, Futora E,
Harada R, Ishihara K, *Hata Y. Neurosci Res 123: 27-35 (2017)
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BZOENDHA A= T OIFETHR Lz, 8ia 4% 40 O~ 7 A0SR I3
BT AIBITL, B 12 HOSYTRAETA A= 7452 LIk Lz, BER
BHOFEHEE CTh 5K (AD) CHEREATE (AAF) ZIEMICHIEZ T o 7o, FiE
B LTI, AL & AAF OJEFEEER S RORE JITWF b BEFEmnL, £% 15 B2

CEEICE LT, F£o, M AIREOA ey MENLERET L. Al & AAF
® 4kHz OF &> MR LFE O S . 16kHz O A 2t > MR L[ o B
TR HFEITHE > TREL polz, BB, Al & AAF O E T oK & & & FE5E
IRt THML7-EEZ BN 5, 4kHz OA ¥y ML E 16kHz O A4t v MERAL
EEMTES S & BB O A 2 EFRTE 5, Al OFREE & AAF o J8 3 Hh
Bl EEDSFEIEITAE © T, FRBEAEMICAD T2 Z E R L N E ol — 5, BRI
(2 8kHz Ol %~ 7 ATHEGANC B2 S &L ATICBW T, 8kHz [2xid 54 &
> MEOGEOHEFENIER L, 16kHz 12X 9 54 vy NSO mEBES N LT, DX
D IR AR e A X AT B R O BRI R S, B 40 HE TR 5 Z L B 5
Llpolo, Ll AAF IZBEWTIL, FFEEZIC O N R S 723, 5E% 2
W ETCOMIZHEKR LTz, £z, ALIZE T 2 a8 AL O JE 5 & AAF O &
ST ADoK Lz, ZRHORERND, AL & AAF 3B FEITB VTN
T VIVITEET 2705 AT IC R B 2 BRERIKAFRY 722 rTMEAYZE(IC AAF IR 6 en 2 &
DRI NT=, 5%ZDOREMBANF-ND,

Development ® 16kHz  Plasticity YOAKMREBRTORE L
-~ . jt:; AJEE: (f2) Atk 2 T ORI
Al & AAF OmEEREARL, =

8 3 8 g ﬁ £ R W KR A 6 AR
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Xk

1. Organization of auditory areas in the superior temporal gyrus of marmoset monkeys
revealed by real-time optical imaging. Nishimura M, Takemoto M, *Song W-J. Brain
Struct Funct 223: 1599-1614 (2018).
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2. Anovel role of the antitumor agent tricyclodecan-9-yl-xanthogenate as an open channel
blocker of KCNQI1/KCNEI1. Wu M, Takemoto M, Luo H, Xu J-J, Lu M-H, Kameyama M,
Takumi T, *Song W-J. Eur J Pharmacol 824: 99-107 (2018).

3. Regulation of membrane KCNQI/KCNEI channel density by sphingomyelin synthase 1.
Wu MK, Takemoto M, Taniguchi M, Takumi T, Okazaki T, *Song W-J. Am J Physiol Cell
Physiol 311: C15-23 (2016).

FRBRGHIMZFTREIC T SMRBEIERS T b A H =X LDMRHA)
BRBRRE - FE K (LUEXF - BRI - &)

RIS U CTHRFICATEN 2 D B2 D X A7 A A v F o 71, b b o= ERER
B OWIGSHZ2BAMERE TH D, FxIZINE T, 22000 — L (FUF LRy FOBE
DFMEBEZ DN, PATEEEZ D)) \ZHESWTHI ALV EZ DX AT AL v Tif
BaVCHEA L, PHE OB D B2 ) OMEA = X LERI L TE T, ZORER,
TR 721l OB 0 B 2 21T 9 BRI T <A 9 — W2 ]I U 7= ] o B A [E1#R % e
L. MEREEPEDND L O MREIRE XA T I v 7Icy7 hS®D ] Z 2L
7= (Sasaki & Uka, Neuron, 2009),

ZDHARY AL v FHREIZITA < & 3 DOMEIROMANEANEETH 5, KK
P MT BH3IES 51, BT X ORFEEMEI L F 0 | LIP BHIHEIWr 2 TER S 5 720 D
A ROZREAMY L, AigEAr (PFC) 1L H b OMUEEAT 5 M OiliiE = & Ak
T 5, ZIVETOMZEND, BRIEHMEBRZ 75 MT BFoOiESE BRI, 17 9 IR AE
LTCEL L2 &> Tz (Sasaki & Uka, Neuron, 2009), 7272L. MT &
—a—u O IMTERREN THL Z L BRE I IR =2 — & 2 R
L, = RAF U CARER BN ZERT L TV D Z R TRENT, ZDOA =X NT
B ST 722, Fox i, LIP B Cld/—uic L - T, HZ2 BT 5 720 O,
THHROBHEAEY — FNRER D Z 2% L72 (Kumano et al.,, J Neurosci, 2016), 7
b, ATo TWAHIE (B 21X, EB A ) (2BE L7z fEF® @hEokn) ok
NEBEIND, T WERBEHEIRA~DOY 7 M OFEERD, PHETERICIS T 5 K

A Direction discrimination (relevant) B Depth discrimination (irrelevant)
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TITRERFIIEE 2 /R S 720 (B),
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TIEREERREDO XA T I v 7274 Vi) ThLHZ LR BT OB ATHDL, &6
2. RERAT AL v FETEE L EbiLsd 3 DO KM OFE AAEH & i3~ <,
MT & —LIP B[] OfEERSE 5 (Phase locking value: PLV) Z&HH U725 5, SRE O~
A A X 7R (FRIZ 0 S B D) O PLVICEEN HDH Z LT L
NTTe 0Tz, FRIZ, B GG 3L — MRS 5720 BERBHRRIEA~D> 7 b O
FART o D ATREMED R ST,

SCHR -
1. Context-dependent accumulation of sensory evidence in the parietal cortex underlies
flexible task switching. Kumano H, Suda Y, *Uka T. J Neurosci 36: 12192—-12202 (2016).

ERFHEA T 2 FEHREOBOEBR A H =X LDMRH]
MRARSE : KM K— (FRRFE - 28 - HiR)

ZIENAHT (BIDGAA) 1%, B EEZ O BEE 2B 2508 LB T 2 58 ol
RFITHY ., BRI ZHETIEEDOA D= R LEZTTEET L Lo TWHN, R
HERET DR FIIARHTH -7, RERELIT, =V MU e FE2AVEERRIZEBNT
GIEHT b L == Z &2 BRMET D & FRRER LT (Ts) 2SN A~ZGERA L, A
FRIKIER A ERD L, FLT Ts N —BHNIERT 5 & ZDHIT O ok
BOBBNENEEZEICH LT HZE AV =TI I 07 Lmb) . SHITTs 2N
ZRPTINCEAT D2 & C, —~ERAULEAMZHUMITLZ LB THL Z LA
L7z, ABFFECid, MFERREED 2RS35 T v ORMPTER A B = X b & R4
HZE] BMEEIE Lz,

FTAEYN =T T4 IV T ONFHRFEROBEAZBI L. AT =774 I 71
B350 FOMBEITST2, TORE, ZIHFHTOT 74 712X, Rho GTPase
VI T VD S WERENEE TH Y . Ts BMHRAIICIERT 2 & Z 0MBANZ AR
T3 L&A LD 5B, nucleotide kinase2 @V U ig{b.djitE, Rho kinase D U U g{b]
Hl 28T PPRRBRZEE O actin ‘B O —1BH 2 HMmEANE = 5 2 L 3boyo7-, actin
BRENFEENEZRG T D TslZX o TEENT 5 Z &1L, FEHENE/H/ D7D OREN
PRSI E N TR Z 5 2 & 2RI T 5,

EDIL, INETAEY =T TAI T HGIEEIT Ts O FHEICIL, FRHITD T2
ERNOT 7 F L OEEREOEANSH D &2 R L TWen, ZoE{bE EEMITHR
H 2R %M L=, FiEIE. SHEIR T 7 F o LR RN AT 5 X7 F R 2 Pt
ARIZ T A NV AZ RO TR FEA L TRELSE, BV IAREEIC L - T, MEEAND
WHEIRT 7 F U BN ED X S ICEBT 502 Lz, ZOREZFA LZER, Bl iA
BB N L—= U ZIT K DERMEIR T 7 F o o E T 12 X 2D BT 5 =
EHRFALMIC LT, TRDBRVIARNEZ ABICIE, 77 F U EA EBEAD B
L7220 SEEDRALT 2 L mDEFIRBIZR D Z LR LN R o7, 20—l
1727 7 F L BEAEDOELOM T, ieBBNLICEE R AL FRIRENEZ > TnDH Z &N
Ez2 bbb, Ts OZRERRITMIBNICHFEEL, Ts EfEAT 5 L MoBE 7RI 59
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% & & BT, R TFRIRIERIC & o TV JAZGEIR D BRI A AR AR AR 1 N D
T FURRICE N E BT DT EE BN,

RV AHDRRIER R4 S figiRs: v 1 L
AN B — % H T IMM (intermediate
medial mesopallium) 8 #% 7> IMHA
(intermediate hyperpallium aplcale) PRI~
OREES 2R L7, IMM X f LD AT) 1 i
RIS B NfEE Ch v IMHA 1 TFLEOREF
AR TN B ME T D 2 & %:m L7,
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1. Wnt-2b in the intermediate hyperpallium apicale of the telencephalon is critical for the
thyroid hormone-mediated opening of the sensitive period for filial imprinting in domestic
chicks (Gallus gallus domesticus). Yamaguchi S, Aoki N, Matsushima T, *Homma KJ.
Horm Behav 102: 120-128 (2018).

2. GABA-A and GABA-B receptors in filial imprinting linked with opening and closing of the
sensitive period in domestic chicks (Gallus gallus domesticus) Aoki N, Yamaguchi S, Fujita
T, Mori C, Fujita E, Matsushima T, *Homma KJ. Front Physiol 9: 1837 (2018).

3. Sex differences in brain thyroid hormone levels during early post-hatching development in
zebra finch (Taeniopygia guttata). Yamaguchi S, Hayase S, Aoki N, Takehara A, Ishigohoka
J, Matsushima T, Wada K, *Homma KJ. PLoS One 12: €0169643 (2017).
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‘%flfﬂﬁﬁﬁ(cm)
oy BIIAS ZHEICES  BERTH : 5
— THEDOMBRIEE NS, IR (Z—1)
- .""\A"’O FCOWMEET I — R L. HOm5
A M"m qm _/<! WX CHIEBE A E T2, HO
MBS 2 X[ C I HEE RS EE A3 ) | L 7=,
SCHEK -

1. Neural substrate of dynamic Bayesian inference in the cerebral cortex. Funamizu A, Kuhn
B, *Doya K. Nat Neurosci 19: 1682-1689 (2016).
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1. Differential dynamics of cortical neuron dendritic trees revealed by long-term in vivo
imaging in neonates. Nakazawa S, Mizuno H, *Iwasato T. Nat Commun 9: 3106 (2018).

2. Patchwork-Type Spontaneous Activity in Neonatal Barrel Cortex Layer 4 Transmitted via
Thalamocortical Projections. *Mizuno H, Ikezoe K, Nakazawa S, Sato T, Kitamura K,
*Iwasato T. Cell Rep 22: 123-135 (2018).

3. Supernova: A Versatile Vector System for Single-Cell Labeling and Gene Function Studies
in vivo. Luo W, Mizuno H, Iwata R, Nakazawa S, Yasuda K, Itohara S, *Iwasato T. Sci Rep
6: 35747 (2016).

142


https://www.ncbi.nlm.nih.gov/pubmed/27775045
https://www.ncbi.nlm.nih.gov/pubmed/27775045

[XAREFRETES D FERE T I RMNREESEBOMRRA L. [XIRMEFHILZTER
V7 b ERBY HNMAEEBEOMAEEB DO/ ]
MRARE : MF B (RRKXF - EFHIRHM - #uiR)

[8K A— = A BV g N ATIZE > TEXT~ T ADOMIEE) 2 K EGHEF
% Z L2 (Yoshida et al., Sci Rep 8, 2018)] 8K A—/S— A EVa B AT EK
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o7 vE3H — (Tanaka et al., Neuron 100, 2018) | 2 YFBAfEEIZ L 5 L
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DTS KIMEEERE &/ NM O OIF NV ETH D Z &b R &,

(AL 7o A REB D ARG B D KB [RIRF RN B% 2 (Teradaet al., Nat Commun 9,
2018) | BAMEBEOREF 2 @i I E) X 5 /N E A B 7 I BRSE LT iR RSk
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1. In vivo wide-field calcium imaging of mouse thalamocortical synapses with an 8 K ultra-
high-definition camera. Yoshida E, Terada SI, Tanaka YH, Kobayashi K, Ohkura M, Nakai
J, *Matsuzaki M. Sci Rep 8: 8324 (2018).
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2. Thalamocortical Axonal Activity in Motor Cortex Exhibits Layer-Specific Dynamics during
Motor Learning. Tanaka YH, Tanaka YR, Kondo M, Terada SI, Kawaguchi Y, *Matsuzaki
M. Neuron 100: 1-15 (2018).

3. Super-wide-field two-photon imaging with a micro-optical device moving in post-objective
space. Terada SI, Kobayashi K, Ohkura M, Nakai J, *Matsuzaki M. Nat Commun. 9: 3550
(2018).
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1. Functional effects of distinct innervation styles of pyramidal cells by fast spiking cortical
interneurons. *Kubota Y, Kondo S, Nomura M, Hatada S, Yamaguchi N, Mohamed AA,
Karube F, Liibke J, Kawaguchi Y. eLife 4: e07919 (2015).

2. Segregated excitatory-inhibitory recurrent subnetworks in layer 5 of the rat frontal cortex.
Morishima M, Kobayashi K, Kato S, Kobayashi K, *Kawaguchi Y. Cereb Cortex 27:
5846-5857 (2017).

3. Pyramidal cell subtypes and their synaptic connections in layer 5 of rat frontal cortex.
*Kawaguchi Y. Cereb Cortex 27: 5755-5771 (2017).
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5-6 JEMIAIZ IR E FIZHEHF T 5D T, RFERTIX2-4 L 5-6 JEIZmIT T,
Atk 2D T v MARE T, Hx OMIIIRREKISE R L2 00, RERZ 7R
THIESXTIZEDBIZBW T L Th o7, EFRHREREREZRTT v MIREO 2-4
Iz W CIE, B LRSS Z R T X7 Tl £ 9 TROARTIZHRT, m0El
B CTHRESIERFEH L Te, 20X 9 258 SOSEEIMEIC A U7 RIETEENT, R
KERAZ K LTI=T v b TIRBER SN o7z, - T, BRI LZRBERIGHEZ A5
2-4 JEHIAAT OIEBAFEIH L. FREO EMEREARE R 2 MR REH IR LB D
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BB BB IRBRIC ety L OSSN L B A BID, 7, 56 DT IHBN T,
4B 75 % LRSI (K77 L7 RSHEBIE A S NI 5, 2-4 IS I &
ZORFIZEN T, £, ZOBOKIFEE T 56 BORMEBOMEL,
IR OREEE L A LR o te, T, BB < & IR SIS WIS
BT, HOBEAO I E A7 R J T~ 5 T TREMEAVRIZ ST, S B Ok
BT, —REBEI O = 2 — 1 L OB 7 & 12, RBRIKLE 7R & BRI LK

{7 LA RIS 0 90 5105 =

ARTR, - LEFRLTHEY ., 20k 5 kst
X TREE A AR T, BRI L7 AR TE bR E
23 (A4 "“‘f"‘ P o BMEEANDEEL NS
Il\,_ d_/'l "'H H ,-"' - AWE (Ishikawa et al., 2018),
'S ey " — REEFORBBER : $150 s
5-6 —

: : BB PEASEBL L7 23 BRI ORI
& K XKk —™ E U TE R~ FEEUE DVE 5-6
: MRS E T ME 5 Z2Im A D0
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1. Experience-Dependent Development of Feature-Selective Synchronization in the Primary
Visual Cortex. Ishikawa AW, Komatsu Y, *Yoshimura Y. J Neurosci 38: 7852-7869 (2018).

2. Visual experience regulates the development of long-term synaptic modifications induced
by low-frequency stimulation in mouse visual cortex. Sugimura T, Yamamoto M, Yamada
K, Komatsu Y, *Yoshimura Y. Neurosci Res 120: 36-44 (2017).

3. Establishment of high reciprocal connectivity between clonal cortical neurons is regulated
by the Dnmt3b DNA methyltransferase and clustered protocadherins. Tarusawa E, Sanbo M,
Okayama A, Miyashita T, Kitsukawa T, Hirayama T, Hirabayashi, T, Hasegawa S, Kaneko
R, Toyoda S, Kobayashi T, Kato-Itoh M, Nakauchi H, Hirabayashi M, *Yagi T, *Yoshimura
Y. BMC Biol 14: 103 (2016).

MH5A OB TR % 5 5 fiE RIS O fZ4T |
BRARE - /DIl BF GRERKE - ARR - £iR)

oo lx, ERDO— A2 U CRREEMICIS U TEEB TR /0E L Loy & Z T
JET AN AT SRR, R 2O X ha U mIKT L7 7 (ERa) & —&

(ERB) DIBUIEH L., kkx 2RBERE - RV 2 K5Ot ATE) OIS BL A Hl4E 3 2 i ek
TEOFRMT A HED TN D, AR CIL, HERME~ 7 R ITRE DR VE VI - TF
HEINHHARITETH DL, (T~ U RACKTHEETHE . (FETHOF—LT Y R —
IZRALTL DROME~ U7 23T 2 W8I TH) (maternal aggression) (2 H 4
T, % x OMRERE FICRTET S ERa: ERBOKEIZ BT 22 L2 A Lz, P
135 AT%E (Medial Preoptic Area, MPOA) (Z/RTET 5 ERaD / v 7 X7 3 EBITH)
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2. ERBD /v 7 X0 FKEATE ORI ET 5 2 L3 siRNA-AAV {EIZ K DT
ZHELTHLMNE o722 05, MPOA (2815 ERad ERPOKE|FHE ZD A 7
=X L OEINZ T T OfENT 2 8D 72, ERpFE BN Z in vivo THREET 5725 BAC
T =X —0O FRICREE S 7 [RFP) a1 %27\ CTIER L 7= ERg-
RFPtg ~ 7 2 Z M\, ERa & ERBDF 4 OIEBLAMMLD /340 & ZEANIRYT L=, & DS
K. ERa & ERB%Z ILFBLT H MM N ZEAFAET D il . MPOA ORI ZERTE%E
WZIRE ST, — . MPOA ORERITEEIZ IV Tix ERad, EAMAMR R RTE Tld ERB
N, Fx HICTRIT a3 0% LTz, ERad ERBOFEEIALO /340 2B &)y
IREWRRBO b= Z L b FBEITHOMEN R WE ORE|DOENZ RITHFT L
oo [P RAEERINTHER 5 HE O~V A TiX, IEERHEO~ T AITHAT,
ERa & c-fos @ 2 BEGMHHIE A EIZHIN L T 7223, ERBE cfos @ 2 ERG AR
#X°. ERa. ERBE& c-fos @ 3 EIGMAIIEBUTIZIELD O N2 o7, LTedi> T
~ 7 A LREFICAHRRIEEI N TLET D 01X, ERoZSEMAL, FrlZ MPOA O G 1HIFEIRIZ R
ET 50N TH 2 L Sz, 612, IBITERS X O T ED b L—H—% Hun
TRt 2208 L C, 24 H O MPOA IEMIGEIIZ RIS 5 ERalGMERM AL~ & NEANHE 2555~
DR D EEFITENOR M ORI G- L TV D RTREMEDSRIR Z 47z, WEATEI O H)
N 727 ERBREAIIEDOZENZSWT Y RIS 2 E D 7,

rEStradIOIﬂ Merge (ERa &ERB) . = =~

R L
)

Medial Preoptic Area _ ; :
l(++) 1(-) A ERcorERp.

Maternal Maternal Exp reé;s:ion'
Care Aggression

wom  ERP

Sy £

H R OE S KA RATEIOAERN S BEE . ~ % b 72— 13, NIRRT RTES
% ERa IZfEHT 2 2 ISRV RBETBORMZEE L, ERp ITEHT L2 LICL VR
BEATE & I D,
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1. Estrogenic regulation of social behavior and sexually dimorphic brain formation. *Ogawa S,
Tsukahara S, Choleris E, Vasudevan N. Neurosci Biobehav Rev pii: S0149-
7634(18)30277-X (2018).

2. PR SRR 2 PO Lo BTN OMRE N W SR (T B DDA SR 0@ A )11
KA, mkah s MIE T FERBLBEEME 56: 1-12 (2018).
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3. MEARTBARBNE AL SATERRE R Y MY — 7 OREEELHEREFR R /DI, 4
—Ji. KO 51:41-43 (2019).

MEM—REES T b OFTRALRILDEEE FOREHIE)]
MERERE EE MK EILFEHER - SSBERERAREE 24— - F—L1)—
=)

AWTE T N—T1E, = U7 AR W TR KR EICH kT 5 8 505> 7 un
ED LR E I FEICITEI OO 2 BN R Z SN D D0 % KIHOZRaE
<‘:}51‘JE17-|§ PR TEROMFREIEE O L)L TH LN THZ 2B Lz, ZOHBODT-

. T A NV ABR T LF 2 W T I AR R R 0O T ARALSCERE D 72 O Ol A HA
Ltoiﬁﬁﬁnfi W~ 0 ADRRIZ I NDZ N BT = vt
ESP1 (2 ko Clff~ U AOWZFTE e — R ANBEINDL &LV D f$7:n B S
P (Haga et al., Nature, 2010) OFFEAEMABEEZ I &M L, BARMICIE, AT
74wxbv~yyﬁmiofEﬂnﬁﬁmwTﬁKMEﬁéwﬁﬁ%ﬁﬁm_Tﬁ
LU ZNBIZOWTHEBEIR T2 AFEBRZ1T 9 2 & T ESP1 25E8ET 5 72 Ok
(A3 2 FERERIC IR E Lz, RIS, AT b 7 v A U 7 ARERIECE SR~ » B 7 TEIT
& o T, [FE LI kM OfER 7 r 28tk N I 5 M Lz, S 61T, BT
TRAP £ & ERT L ZAEDE T, FURTEHO ESP1 Mit==2—ru »2fff~ 7 X
OVETENVZ(RET DIEZ 5 5 2 & 27125 K L= (Ishii et al., Neuron 2017),

ﬁ7vﬁx@%7lm%yEﬁﬂz@éﬁ%@k%@@ﬁgw%%ﬁbtommﬁi
WD~ 7 ZANERIZWT A 7 = a -t ESP22 N~ 7 2D~ 7 A~DMAT
B2 IlT 2RO 7 F N7 E L THRET 5 2 & 3V RIZ S LTV (Ferrero et al.,
Nature, 2013), AWML Tid ESP22 Nk~ 7 R LZREINDH Z D, ZOk
BEDEIICER Y #HLA TS, D%, ESP22 13F~ 7 A DJEIITIE % REEL LIS 0 it
~ 7 ZAOMATENV R BEEICIEIT A 7 2 0 B RN A AT H L BETICRA LT, FERE,
ESP22 % EHIM#EE Lot~ o 2 0BT A RIS Sz, ESP22 OFRR/EH
P 2RI 7O R RR L, B—D7 = 0 ® V2K V2Rpd Z [FE L7z,
S 52 ESP22 12 X A YEATENINGENC B 53 2 MaEik 2 e L, bk 1K - 0 REREZ - 11
PR T ERRE NARIEZ 2 & te B H ORI K » THEATEI OIS A b Z L 2B 5T L
Too ZNHDORRIT, M~ 7 2BV THEATEN 2
W T A7 0T R LT-OH 5
PR T anw N ED XD ICRADITE

EEEITONENLNCTHEALE 25 Y
D TdH D (Osakada et al., Nat Commun, 2018),
p

A
ESP1 TEEOIJINEVARLGLHIERERIET S0

Pheromone Circuits in female mice

ESP22

from juvenile

¥

from male

ZEREE - (L RE G LR ANER
sexual sexual
R e

- activation = inhibition «91«5 :%iiﬁ@ﬂ?ﬁ%;é @*qaﬁlﬁl%@jrﬁﬁo
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1. Sexual rejection via a vomeronasal receptor-triggered limbic circuit. Osakada T, Ishii KK,
Mori H, Eguchi R, Ferrero DM, Yoshihara Y, Liberles SD, *Miyamichi K, *Touhara K. Nat
Comm 9: 4463 (2018).

2. Identification of an Intra- and Inter-specific Tear Protein Signal in Rodents . Tsunoda M,_
Miyamichi K, Eguchi R, Sakuma Y, Yoshihara Y, Kikusui T, Kuwahara M, *Touhara K.
Curr Biol 28: 1213-1223 (2018).

3. A Labeled-Line Neural Circuit for Pheromone-Mediated Sexual Behaviors in Mice. Ishii
KK, Osakada T, Mori H, Miyasaka N, Yoshihara Y, *Miyamichi K, *Touhara K. Neuron
95:123-137 (2017).

MEERE D 1 — FAY V& 2 RAEHEBR RO & HEED T k)
MRARSE : fefl BE (RRXZ - FREAREERRR - HiR)

T E SN T EB O BEEFICE = — LIEET S Z & Tl 2 Ea)Ee
HREIE D, Elo, HBEVRER A AR 4 ZRMEEEIC Rk S5 2 & TEERD D TR EH)
HIE &2 ATRE & 95 ABFSE TILEBIRBRD 7 4 — RNy 7 2 LIZMERES 7 M L v iE
Al SIS E T DI RD Z L2 AWML Lic, 207 a vy a ALY
MEETNVE LM ETT -7, BARMICITE—MaED fTHL - BfERT<Ca %27 b
T RN TR & ST RO ATRE & 72 o 7o e PR R BEARAT B R 2 BRE 95 2 & T
BERES 7 MBI 2 Efiififuds X OIS & 24858 L, RMERE 2 Re s 7 M &1 9 1E
H[E] K O FE A HAE 2 A 2 B o 72,

Fex OLIRTORIEIZ LV | ShiOESRIZEPEA Z2H/ES 7 & (A O B/ 72 0L
M) — [ vy 7REAEE LR EIRO BRI LV FFE SN HER)) — [HRRS
A= HERERIC KD AR SN D ER)) ARTHET DL, ZOWET T MI
WHEDRRE 7 4 — RNy ZIRAFT 5 Z L 2L LTz, AFFEIC VW TiE, E
FLIBFE DRI BEME Z R D 728 IRMEIRTE 2 B0 O R AR TH 5 md class 1
neurons 7>5H D AT &5Z1F . >0 RO ABEEOFHIFEICE > TWD Z &N LLFTD
MFRIZ X > TURES Tz A27Th IMTERRHIIICE B L, MFEE DT, £ DORER,
A27h G5O W TX v v T OWELZIHET 5 &, EEORBENE L
SPHFEINDZZEZRAM LI, Z0Z LiE, BEEREO 7 4 — Ry 7 KBS HE T
A27h R DIEENA X v » TGS & L CEBEIEE OFERER E A HI#H L T\ 5 Alaett %
RIBLTWD, £2ZTEBIC, NyTF 7707 EEZ AT A2Th MilRIZ X v v T iE A%
WD EFEAMAL, 2O EEBRL T T AN L TORN - TV DR Z RE
5 EERIT, TOMRE, OL>D A27h ML 24 (100 EFEE) OMife L dye-
couple LTWAHZ ERH BN ER ST, SHITER T 4 — KXy 7 %K< nompC X =
— X MZEIT 5 dyecoupling i D EMEMIZHD L TWAZ EERE L, BLE
OFERITIET 7 4 — R 7 N FHRMIEOX v v TR 22 S8 5 2 & TiEREEE
DORELZHIFET L E2RBTIHLOTHDL (X)),
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( | | BRI —FRvIIc&BENEBHEES
Y 7 RFOEFILEBHRRD T 4 — K3 7 73
Proprijeepter SE BN S AEIESN DEL S S 7 A X T

HZ LT EIEEERES 7 R Z B,

coupled cells

SCHK -

1. Divergent Connectivity of Homologous Command-like Neurons Mediates Segment-Specific
Touch Responses in Drosophila. Takagi S, Cocanougher BT, Niki S, Miyamoto D, Kohsaka
H, Kazama H, Fetter RD, Truman JW, Zlatic M, Cardona A, *Nose A. Neuron 96: 1373-1387
(2017).

2. Data-driven analysis of motor activity implicates S-HT2A neurons in backward locomotion of
larval Drosophila. Park J, Kondo S, Tanimoto H, Kohsaka H, *Nose A. Sci Rep 8: 10307
(2018).

3. Regulation of forward and backward locomotion through intersegmental feedback circuits in
Drosophila larvae. *Kohsaka H, Zwart M, Fushiki A, Fetter R, Truman J, Cardona A, *Nose
A. Nat Commun 10: 2654 (2019).

[FLOFTRAFFORMEREL, SIRA DBEEEIREA H =X L]
MRARSE : KIFE BA (LRXE - RETHRE - HiR)

ER D FENZ K AR RIS AE A LRRIZ R 5 7 L o 7 R KR ERNL D o F
AZINETEBNE T 7 T 4 7 — v DR T DAL E A BN T DD T 2T 4 7Y
— &8 CAST/ELKS 77 SV —IZHB L., a4 570 DFEBRZADREE 4
# 7=, CASTKO ~ 7 ZADORHIFEBEITINC AT 2 X723 2 LB~ ORIV 35
MHH SN2 > T2 BHEITENC L 0 LT 2 AR 2 R B s rT e b3
L2, wOIELES ccFos #7a—7 & Uiz in situ ™A 7V EA ¥ —2 9
(FISH) OFEBRAEHEE LT, BETIED A A~ T A |ZEBWT, cFos & CAST ©
#H FISH Yt 217 o 1o, BETEHIO X & LT b2 NHIBURRTE (MPOA) @
il SRR (PVT) &\ 72 fEI8 72 S8BT e-Fos DOISEANBENN$ A8 7 S
iz, $#1Z PVT Tix CAST mRNA 88l b 80 > 7272, CAST I K 4 REETTHEDH]
iR < BAE-92 AIRBMEDS R STz,

L [AIE Szt & CAST KO (2 X 2 REAEATEN B & OB A2 B 520N 9 57
», CAST flox ~ 7 A{ZEBWT, RMEATENCEMR Lo miiiafr 2/ KO w57
W, ZEXTT = UEBITHIETRLO CreERT2 O3 c-Fos 7' 1 &— % — |2 X V) il
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Ehd AAV Z{ERL L 7=, TEH &7z AAV % Y S B 72 isie <1 KCL 2 L 5 sy
WAL & # XL 7 2 G2 LV Cre MEENA~BITT 5 Z LR S Uiz,

F7-. CAST & ELKS |[ZHRMDEWZ R0 Th HT-8, FHENa BRI
Wik 5 7 o —FAHURNEN>T-720, CAST & ELKS %~ 7 ARG @,
IZB W CRIRANCY T E D PR MERL U 72 . T DR RO PR 2B+ 25 Z L (1
B Lz, ZHBIEBIEN OO FEE R L, HFEFEZT> T b,

FHIEITENITR DO CASTEc-Fos@ —_EFISHEE® CAST/ELKSTF R BIHu{E D fE
Paraventricular thalamic nucleus FreasTiiidk

leiegr (e
= i

Control

Maternal

BETBERTYED Y () BIETEE %O~ 7 2% 7z CAST, c-Fos O
H FISH et HLAREGHEZ (PVD) LK AR (MD) (20 T=ay hr—
VL cFos ORBLEFR PR Oz, (F) H CAST bifkz iz~ U AU
TORPE G & §i ELKS JilkZ FV 7o~ U 2/ Ml T O g s,

SCHK
1. CAST: Its molecular structure and phosphorylation-dependent regulation of presynaptic
plasticity. Hamada S, *Ohtsuka T. Neurosci Res 127: 25-32 (2018).

/W7 BLF ) VICE S RAERRESOANKEFLED T M)
MRRRE : FH XX (FHKXFE - EFHERH - HR)

~ U A% AW IRBI G S ATEN SRR 2 M A B o T 24T o 7o, /MM BEREIR O B
7 RUF U R OIEEED | GEE T E OE TV & ST S L AR BRGE S O i
BRI T 52 &, FpiEsiRS O 7 A CHEFRICEE ST 2 2R LT, 72,
a2 7 RUF U U RIRIEMELIZ B 7 R L Y U BRIRTEMEICH P2 2 L 2 5000
L7z, 612, ERICBWTT FL T U U SR EEEbZSIERE 25/ roex 7 U v
X, RIRETIEB T FLT U UZREIMEAL, MBETIET 2 7 FLF U UZEERIC
TERHTH2ZEZ2BLNI LT, 2RO/ ERIT, /A2 7 U U B BIWN a2
7 R URERES LT AR L ORIEZATNET T 5 2 FEE O R AR ERE
IS 2 IR B2 T2 L 2RLTEBY, INLOMEE T LD THUEEL
7= ik 1),
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Fo ATENERE Ny F U T FiEE W EREESER G EE LT, SRR ER
B OIS Z 5 & T E T o To~ v A D/NM A BEEIROU 280 72 L, AT
e - TR i OB NE Y T AMREE TN, T O, EEHEE A5 &
ZTRRIC L O T T AR DOREDE TN I VBRI T D T T AR RIS A DN
5L, I T T AABEDO— DO THLEMIMENGI SR IR RD T ERbhroT,
Z O FEBRAERIT, AAFEMEIRBREB OIS & 9 GEEIE R L BEYESE - 5 T
WA ZEERTEERBERETHY . MENEEZE L O TEIRCHEE L O 2),

IHIZBT R U v SREOEMMERIEA~OE G ZMRET L. 87 KLU 2R
ROIEHEALAIAS MK BRI CORMIMEZ 5 S Lo T5 L WO R 25, B
REICIE, B CTIEEPIMEZ 51 & & Z 200, 87 R U U2 R/IK
OIEMALFIEE T CIIEMMELZFI SR I Lz, 2B, B7 FLF VU V2B EOENAL
R OBEG-T20F Tl SPATRRE - 7L % o ffilaff] o B o 7 AMBEZITE (L L e o
Too Fl20 MNTB 7 RLF U UZFEOEMALEZS ISR T /=27 U b EH
MEDORBEMAE L2, ZNOLOFERNG, VLR 7V N BT KLU UZ /IR
BIEMALT A L2 LT MR
RO RMEZ R Z o3 <7
52 LR, BIEEMEIREREB) O

PRI v o S (it L & e
' sna Ok 3),

#RD -
i S OEREE L L zeaTy L oNRAE~OHK
e R oLl A= & B RETIERBREEIFIE : /I i
. I R CORMHMEE ) VT KL
@7“””’ﬁ§¢J T AR IR R o0
g CEE L. B 7 RLF U LB

JIVIERT) PAEIRMMEZE Z 3 < 35,
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1. Differential regulations of vestibulo-ocular reflex and optokinetic response by - and o.2-
adrenergic receptors in the cerebellar flocculus. Wakita R, Tanabe S, Tabei K, Funaki A,
Inoshita T, *Hirano T. Sci Rep 7: 3944 (2017).

2. Occurrence of long-term depression in the cerebellar flocculus during adaptation of
optokinetic response. Inoshita T, *Hirano T. eLife 7: €36209 (2018).

3. Regulation and interaction of multiple types of synaptic plasticity in a Purkinje neuron and
their contribution to motor learning. *Hirano T. Cerebellum 17: 756-765 (2018).
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MERESE : FH = (FWUFERXFE - BIFEH - %)

I IER IS U CITE 2 2L &8 5, AUTER DR BREE CTIEF I & b od THURIZ KOG
L. 72 23NN v vy L0 kFEEZHC & CICKBITENZ & 503, MBS TV HR L
9 B SWVERE TIIAKRE~OBISENMEW, FA7= B3 7 ) o A EEME S 7 RIZEB LT,

Z ORBUEIEB R OBMERERAEIN 2 B 5 L. A2 2T LT, MEOBMICIZ~ Y X )
—ififE & KX o EIE 2 A A 1 ke D . ZAUTE RIS X0 BERRRIZ A L BT
F S A, EB) =2 — o A EEEET 2D a vy F=a—a v b3, fiT
Hix Gald/UAS = HWTET 77 4 vy affifad~ o A —Hifa7z s 2 o X

IER T T ) U RIR(GIyR) E RBEL ST Y VU RIKERE & A RN AT
BULT DEBREMBEL, S HIC~ T AT —MICRB T 28~ BT ORBAZEBIEL
D0, W (EEEZFHE LRV NERE) M TZRiZ TO GlyR O v 7 ZAEHES
KE KEEEZFFEL S HAREQE) (X o8 AT L, LT Z 2R LE, €
TIT7 4y alNHOBEEM E. VAT THNLY T LANVEY 2 ) ARIFE
&R R EEESE CaMKIL 23EMALd %, CaMKIL [ IS 7 2D g5 #
YRIETHDLT T4V D 325 BEEHO®Y VEREE D VEMET S, T4 ) iR
GlyR ® B 7=y kLA LT GlyR 2R A b 7 AMNLIARE S 528, GlyR
D325 FB DOV UEENY URbansd &, ZoOENE{LI L, GlyR DT A
BEENTLET 5, v U AT —MIIC AT 207 U o AEEE S 7 AR R TR(L
INHZ LT, v A FT—HMIITHK LR 72D, ZORER, A2 75 LRV
BREOMELZH 2 LT, REBRKEITHT 2 RBEMERIZIKNT 5, AL, B9
#ﬁ@%ﬁméﬁé@&E%®% 7 ORI S vz,

JIRHE CATET D AIXEIC EZEZDOBITHbN TS, BIIKIIHAA 7 LT—BRDI L

@%ﬁﬁﬁéﬁ)%®%A%®<%iL#ﬁ$T5w falInNvry LWV IHKFEEHEL,
BE O AILEOERLZ KT CHAZMT 5720 _vvx% HilZA L TR0, R
ﬁmm%%%<&¢¢:%ﬁﬁémﬁ%50#ﬁ RS D & RERTIE A I |2 L D Ak A
ZUED ., EZEOBICITANRZ R0, ARB /22D, £ TRIZNEEZHE<
& CaMKII @ﬂiﬂ:—»/f74 Vool U Bb—-GlyR BEAE Z L, KEXZHNTHNS
WHREEL 2N E I LTS EEZXBND, ZHUTE SICTEWRHRBEY & D BRIEZE
fEizis L CITEh &2 2 b S # 5
NTRAELEE 2D,
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1. Phosphorylation of gephyrin in zebrafish Mauthner cells governs glycine receptor clustering
and behavioral desensitization to sound.Ogino K, Yamada K, Nishioka T, Oda Y, Kaibuchi
K, *Hirata H. J Neurosci (in press).

2. Swimming capability of zebrafish is governed by water temperature, caudal fin length and
genetic background.Wakamatsu Y, Ogino K, *Hirata H. Sci Rep (in press).

3. Deleterious de novo variants of X-linked ZC4H2 in females cause a variable phenotype
with neurogenic arthrogryposis multiplex congenita. Frints SGM, Hennig F, Colombo R,
Jacquemont S, Terhal P, Zimmerman HH, Hunt D, Mendelsohn BA, Kordass U, Webster R,
Sinnema M, Abdul-Rahman O, Suckow V, Fernandez-Jaén A, van Roozendaal K, Stevens
SJC, Macville MVE, Al-Nasiry S, van Gassen K, Utzig N, Koudijs SM, McGregor L, Maas
SM, Baralle D, Dixit A, Wieacker P, Lee M, Lee AS, Engle EC, Houge G, Gradek GA,
Douglas AGL, Longman C, Joss S, Velasco D, Hennekam RC, Hirata H, *Kalscheuer VM.
Hum Mutat (in press).

ESFEESSASMRIFTREBL T k)
BRARE - @) 3 (BEEBXTF - EFH - £HR)

EE)PE 2 S S D/MEOMRREIRIT, A% EIDS U TCRIBNZREK S 7 25 2
ERFBNTWD, ZNFE TR BIR, /MEFEFORERFS (27— 7 F ) i
2 5% EfME— 7 v o fflildy 7 A (CF v 7 R) OWEEfEziB%E L Tz,
FTOFRT, HHClq 773V —5FD1>TH5H Clghksr+1 (Clg-like molecule 1,
ClqLl) 7% CF v F 7 ADEREIERF L OB rEfN i EE eI A R L Tnwod 2 & %
PRI SEBR T T 5202 L= (Kakegawa et al., Neuron 2015), 7=, #L7=Hi%. CF
VF T ANLGWENT- ClqLl DLk T X —4F L LT, ZAF iR E T 5
AilagEE R GPCR T& 2 ke B i & #r/E L5 R 7 3 (brain-specific angiogenesis
inhibitor 38, BAI3) #[RITE9d % Z &2t L7-(Kakegawa et al., Neuron 2015), B
W L, ClqLl B X O BAIS 43 1+id. CF v 7 R[AIEE OB 7228 & £F 5 A% %
EHAREX B, R T 7T RCEFBIHEEL TS, TO7H, EAHINIRELT 5 [H
D FOMALERN, CF 7 ADHE - BERERIENICEE < BAG L TV 2 AREME D /R X
N5, €T, KBTI, MES T 7 AEIROEK « 8 lfE % o5 L~V CRfES
HZEHHAME LT, ClqL1-BAI3 3 7 FLICHE R LI A 5 = L2 Lz,

IZU®HIZ, Clgll ® L& 7% —& LT< BAI3 OREAH TOEEIZ DWW THFSE A
1To72, B BAIS-KO ~ 7 AD 7 /L3> iz BAI3 Z 5@ B S5 & s
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Physiol 597: 903-920 (2019).

2. Optogenetic control of synaptic AMPA receptor endocytosis reveals roles of LTD in motor
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1. Sniffer mice discriminate urine odours of patients with bladder cancer: A proof-of-principle
study for non-invasive diagnosis of cancer-induced odours. *Sato T, Katsuoka Y, Yoneda K,
Nonomura M, Uchimoto S, Kobayakawa R, Kobayakawa K, Mizutani Y. Sci Rep 7: 14628
(2017).

2. Large-scale forward genetics screening identifies Trpal as a chemosensor for predator odor-
evoked innate fear behaviors. Wang Y, Cao L, Lee CY, Matsuo T, Wu K, Asher G, Tang L,
Saitoh T, Russell J, Klewe-Nebenius D, Wang L, Soya S, Hasegawa E, Chérasse Y, Zhou J,
LiY, Wang T, Zhan X, Miyoshi C, Irukayama Y, Cao J, Meeks JP, Gautron L, Wang Z,
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Sakurai K, Funato H, Sakurai T, Yanagisawa M, Nagase H, Kobayakawa R, *Kobayakawa
K, *Beutler B, *Liu Q. Nat Commun 9: 2041 (2018).

“Hypothalamic control of hippocampal action selection”
Principal Investigator : Thomas McHugh (RIKEN Center for Brain Science, Team
Leader)

The ability to recognize and encode information incongruous with previous
experience is critical for survival. As a result, novelty signals in the mammalian
brain have evolved to enhance attention, perception and memory. However, novelty
can be heterogeneous depending on the changing information it reflects. Whether
novelty with distinct salience, such as contextual and social novelty, is differently
processed and routed in the brain and, if so, via which neural circuits, remain unclear.
Here we identify a previously unknown novelty hub in the hypothalamus — the
supramammillar nucleus (SuM). Unique about this surprisingly understudied
region is that it not only responds broadly to novel stimuli, but segregates and
selectively routes different types of information to discrete cortical regions, the
dentate gyrus (DG) and CA2 fields of the hippocampus, for the modulation of
mnemonic processing. Taking advantage of precise genetic access enabled by a newly
developed SuM-Cre transgenic mouse, we found that DG-projecting SuM neurons
are specifically activated by contextual novelty while, in contrast, the SuM-CA2
circuit is preferentially activated by novel social encounters. Circuit-based
manipulation demonstrated that divergent novelty channeling in these projections
significantly modifies hippocampal-based contextual or social memory. This content-
specific routing of novelty signals represents a previously unknown mechanism that
enables the hypothalamus to flexibly modulate selective components of cognition.

DAPI -2.54 mm

Labeling of SuM-hippocampal projections: Bilateral injection of rAAV-DIO-
mCherry to hippocampal DG and rAAV-DIO-eYFP to CA2 of the SuM-Cre mice
resulted in selective labeling of DG-projecting SuM neurons with mCherry and CA2-
projecting SuM neurons with eYFP.
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1. Reorganization of corticospinal tract fibers after spinal cord injury in adult macaques.
*Nakagawa H, Ninomiya T, Yamashita T, Takada M. Sci Rep 5: 11986 (2015).

2. Treatment with the neutralizing antibody against repulsive guidance molecule-a promotes
recovery from impaired manual dexterity in a primate model of spinal cord injury.
*Nakagawa H, Ninomiya T, Yamashita T, Takada M. Cereb Cortex 29: 561-572 (2019).
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1. Neuropilin-1-mediated pruning of corticospinal tract fibers is required for motor recovery
after spinal cord injury. Nakanishi T, Fujita Y, * Yamashita T. Cell Death Dis 10: 67 (2019).

2. B-lalymphocytes promote oligodendrogenesis during brain development. Tanabe S,
*Yamashita T. Nat Neurosci 21: 506-516 (2018).

3. A chromosome 16p13.11 microduplication causes hyperactivity through dysregulation of
miR-484/protocadherin-19 signaling. Fujitani M, Zhang S, Fujiki R, Fujihara Y, *Yamashita
T. Mol Psychiatry 22: 364-374 (2017).
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0y B A F VB NE & IHIEE U E L O R RTEISHEI O — I, BN s BEh LT
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1. Autonomous and non-autonomous roles for ephrin-B in interneuron migration. Talebian A,
Britton R, Ammanuel S, Bepari A, Sprouse F, Birnbaum SG, Szab6é G, Tamamaki N, Gibson
J, *Henkemeyer M. Dev Biol 431: 179-193 (2017).

2. Targeted interneuron depletion in the dorsal striatum produces autism-like behavioral
abnormalities in male but not female mice. Rapanelli M, Frick LR, Xu M, Groman SM,
Jindachomthong K, Tamamaki N, Tanahira C, Taylor JR, *Pittenger C. Biol Psychiatry 82:
194-203 (2017).

3. Specification of select hypothalamic circuits and innate behaviors by the embryonic
patterning gene dbx 1. Sokolowski K, Esumi S, Hirata T, Kamal Y, Tran T, Lam A, Oboti L,
Brighthaupt SC, Zaghlula M, Martinez J, Ghimbovschi S, Knoblach S, Pierani A,
Tamamaki N, Shah NM, Jones KS, *Corbin JG. Neuron 86: 403-16 (2015).
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BERIRENRAET D Z LN, UAINVARY Z—|Z K HRNEIFEREIHIC X 0 FER &z,
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39: 7306-7320, 2019),
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1. Dynamic interaction between cortico-brainstem pathways during training-induced recovery
in stroke model rats. Ishida A, Kobayashi K, Ueda Y, Shimizu T, Tajiri N, Isa T, *Hida H. J
Neurosci 39: 7306-7320 (2019)

2. A novel biosensor with high signal-to-noise ratio for real-time measurement of dopamine
levels in vivo.Ishida A, Imamura A, Ueda Y, Shimizu T, Marumoto R, Jung CG, *Hida H. J
Neurosci Res 96: 817-827 (2018)

3. Causal Link between the Cortico-Rubral Pathway and Functional Recovery through Forced
Impaired Limb Use in Rats with Stroke. Ishida A, Isa K, Umeda T, Kobayashi K, Kobayashi
K, Hida H, *Isa T. J Neurosci 36: 455-67 (2016).
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TRy T RAEEMT D EEZ NS (Neuron, 83: 1354, 2014), T DN F A H =

DMIFEEAEHELNCEN TR ST,

HEEH O, MFEZES ORI TO v 7 A O FREE OB 2 FiF§ 5 720121
FEZELR O JE [ CRENLE T 2B TOREDNETH D EE 2T, £ I CTHEET
TN A% FWT, T 2 R ISR BN E(LT 5] m%%ﬁ%m_%iuto\m
5BV ARND by I2dH DGR Npasd (£, BMEHALZPHTe X 912, MOE
B2 2 CESODICHEE S, %J*D/@Eﬁ%%Liégk%\$u%Eiﬁmb
t( X ; s SR, BLRZEZ L2, Npasd (M T, MRIEENIC L 0 BEN

FHEIN, VT T AEREMRET S Z L&, HEEE D (Cell Rep, 8 843, 2014) <X°
Michael Greenberg 18+ 5 (Cell, 157: 1261, 2014) 23BH 5 L TUN 2, & 2 TAHF
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1. A subtype of olfactory bulb interneurons is required for odor detection and discrimination
behaviors. Takahashi H, Ogawa Y, Yoshihara S, Asahina R, Kinoshita M, Kitano T, Kitsuki
M, Tatsumi K, Okuda M, Tatsumi K, Wanaka A, Hirai H, Stern PL, *Tsuboi A. J Neurosci
36: 8210-8227 (2016).

2. Molecular mechanisms regulating the dendritic development of newborn olfactory bulb
interneurons in a sensory experience-dependent manner. Yoshihara S, Takahashi H, *Tsuboi
A. Front Neurosci 9: 514 (2016).

3. The functional role of olfactory bulb granule cell subtypes derived from embryonic and
postnatal neurogenesis. *Takahashi H, Yoshihara S, *Tsuboi A. Front Mol Neurosci 11: 229
(2018).
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1. Roles of CSGaINAcT1, a key enzyme in regulation of CS synthesis, in neuronal
regeneration and plasticity. *Igarashi M, Takeuchi K, Neurochem Int 119: 77-83 (2017).

2. Increased synthesis of chondroitin sulfate proteoglycan promotes adult hippocampal
neurogenesis in response to enriched environment. Yamada J, Nadanaka S, Kitagawa H,
Takeuchi K, *Jinno S. J Neurosci 38: 8496-8513 (2018).

3. Craniofacial abnormality with skeletal dysplasia in mice lacking chondroitin sulfate N-

acetylgalactosaminyltransferase-1. Ida-Yonemochi H, Morita W, Sugiura N, Kawakami R,
Morioka Y, Takeuchi Y, Sato T, Shibata S, Watanabe H, Imamura T, Igarashi M, Ohshima H,
*Takeuchi K. Sci Rep 8: 17134 (2018).
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1. The effect of zonisamide on L-DOPA-induced dyskinesia in Parkinson’s disease model
mice. Sano H, *Nambu A. Neurochem Int 124:171-180 (2019).

2. Striatonigral direct pathway activation is sufficient to induce repetitive behaviors.
*Bouchekiousa Y, Tsutsui-Kimura I, Sano H, Koizumi M, Tanaka KF, Yoshida K, Kosaki Y,
Watanabe S, Mimura M. Neurosci Res 132: 53-57(2018).

3. Dysfunction of ventrolateral striatal dopamine receptor type 2-expressing medium spiny

neurons impairs instrumental motivation. Tsutsui-Kimura I, Takiue H, Yoshida K, Xu M,
Yano R, Ohta H, Nishida H, Bouchekiousa Y, Okano H, Uchigashima M, Watanabe M,
Takata N, Drew MR, Sano H, Mimura M, *Tanaka KF. Nat Commun 8:14304 (2017).
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O & FRB B EIERRE D 4 BRI THERE L7z, #RIT. IR T oS R I3k
TP L B RESR 2 00l L7z, R/X3 2 D2 2 BARHE A 13 R IREE CEm IS R RE DS Xk FRURE
KO LARIIKT L, FARICAEHHTE RN U D22 A ENMME L, e A%
IV HI ARSI RRIE, ARaEREL b BRI, AAFIR, AEBICT A
B2 B4 x @ Em B E R A AR 23R D 7= (two-way ANOVA), fadts # i &
BrEC, EARR, EAMEE, LRI EERIKRICHEEZZRD, 7N XY &fET
& - 7= (Bonferroni f##r), £7-, @HEMRIR CAEZDOH T b A X I VU FIKHES
BEZS, WMBEE R T, BROAEENHEHI L Te, EFLMEICH LT, ik
WHEERE B TG RUR, A L o A%, EASE CHEZZR O MBI E R
E. EABR, EARIRE. AL XK, S CREEEZR O, LRIV Gl
AFER SRR S L7z, XTHRREO D2 Z A KH A m <. BRE RFHCERWZ &b |
B RBFICIENETED RS VN Z > TD2 Z /K% 5T 55D EE 2 Hiv, K
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1L IR SN, R AT E A X I U RS BRICHEZEN B Y | REE
WAAEMRE R Tl N e 2 2 X U BIRR G REOMEENTHA L TWD Z LAVRRER
2o VAl PRI O S & AR 2 I RS 2 B S T LT,

No Hypnosis (NH) vs No Distention (ND) vs

Hypnosis (H) (n =10) Distention (D) (n =35) _ s om
4000 1 T 1 4000 T Eﬂﬁﬁﬁﬂgmﬁo) f“/\t > D2 ﬁ.’ﬁq‘%
- _+t+t r FAG = fEE  JEBIRT (NH) 2k, IR
=i - H .  (H) CHEIRE R 2 0 2 72 RS A R
1500 BH 1500 (I-caun) & £#t#% (-put) TR/ v
. w0 i D2 AWK EPARBIIE T 5, KI5
. r-cau I Fcau I r-put I Fput ‘ - r-cau l-cau r-put Hput 'fEE %/@J?%(@ﬁ (D) /ﬁl\% (ND) VC\\ !i%'ﬂ:

*4p < 0.04, vs no hypnasis in the left caudate, *p <0.05, vs no hypnosis in the left putamen.
p =0.074, no hypnosis vs hypnosis in the right caudate, p = 0.053, hypnosis vs no hypnosis in the right putamen. l_/ fcﬁ v \o

Data: Mean
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