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Mice frontal cortex supports prediction-based decision making
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Molecular mechanisms controlling nucleus accumbens network in decision making
behavior
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Striatal module hypothesis for flexible switching of approach-avoidance conflict
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Neural activities of the striatal compartments correlate with behavioral disorders
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Multi-scale analysis on network effect of genetic perturbation in primates

TRIHAT !
BT RFEEITITE ISR BORRIE 48 & BT

FRE D RMAEIIC 351 2 RSB R BE L <. ZIC X 21TEI0Z L2~ 2 Tk,
< 2 b FEI & BREE D IR IC 2 TN 2 B DHEARN 727 70 —F O—D2TH Y | FF
ISR DR AR SRR O ERE ISV B D v 2 7 2R Ic B W Tid 2 o
BiHoTWw5, 295 LR RSB oB/ER b 72 b 378 028 ik, —f#%icit
BAE L 290 R OIEBEIC L 2D D TH 5 LRI N2 5, ERRICIZZ D8 13 #
EL MO HRIC L 8 63 RN 2N L CREDOKREA v b7 — 7 2RI KA T
fER L LCITEIOZLICEE R 5 L& X DAL, 220 % OB IT L3 L b S22 &
DHTIFRE b\, o CTRFRFEORE ZIEL BT 2 213, TEI0Z Lz
RB7EZFTHRL, BELFRIFRFICEMOBEEAS X —Y v 7 & iTw, KiEA v b7 — 7 {EH)
DERERZDITNEPAMCTH L LEZONS, A TIZ, DREADD I X 5 &l
f2RD 7T RKEAY VT — 7B OLER % vV F AT —VITH 2 % ”Chemogenetic
fMRI/fPET & electrophysiology” 2T, HIHE., RRHEE. KMMEH O Z £ oMl
THED TV B <A 7 PAMFEZEL TR L, £ OBR L REICO W THEEGR L 72\



AHTEH 6
2 R REHE 2 HIAE 3 2 fhEE ] D PSR

Exploring neural circuits that regulate social distance
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Comparative cognitive studies on sociality underpinning cooperative society
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Contributions of auditory-frontal circuits to vocal production
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Social reward processing in cortico-subcortical networks of the macaque
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Alteration of social behavior in autism model marmoset

— !
U ESZAE - EREERTTE e v 2 — ST e S

HEAZ~2 7 45 (LUFHEBE) 3, 2 3a=7—y 3 vikatoE - Efkz a7
FERE LT, 3T CicigWi e naREREECTH 5, AEEIR 100 AiC 1 ANDHHE TR
LN, ZDa TR T 2EBEEZVCEZICHETL L Tway, e PEREEIZ, b biC
JELLO M S1TE) - IREIEMSRE - FOBICHE S IR FRILA F I 7 2% b omcRERE©
» % HEASED Translational Research IZ & > CTHAZLZEW L HiFE N TWnWb, ZOHTe—F
€y PIFBEEREN SR -V ERAGWEa Ia ==Y 2 VETO, BULKEN Bl
DEEIWPzI, AEET VEE LCDRAY v 2D 5,

R DRI CA DAV T a2l 2L, FEHOHMED ) X758 EAT
ZTERHMONT VS, "A7uBoI vy T 4 v 7 RIREEG RG2S B BE
RIEDA N = AL EZLNTVWS, L lZ, 2oL FulgzifiithorH~—E+ v b
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Does the macaque have a theory of mind?
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HREHICB T, ADRRbZRAEY . ZDHOREREGATE Y T2 70I1TIE,
HEICHDEHDPE ZRERZLORERD 2 Z L 2HET 2 [LoMiE] SN BEEH
(Premack and Woodruff, 1978) 23 E & E 2z b s, LOMGROHEZMGEET 2 ko F
i, HFOR- B VIAREZIEL CHEL €, ZORWIARICH L OLMHTFoTHIEZ T
HTELZ0E)p%HR5 FESHE] ©H 2% (Wimmer & Perner, 1983), & DS
SR 2w P OMERREA A — 2 v e v, NIRTEER S, R sERE, (EEEE
[EEEGH % & MRS OIIE3 E S LT\ b (Schurzetal, 2014), LA L, ZHbHD
[Hgg o HIC L OBERORES) & IRRBEAR 2 FEOHNL D 2 52 & 9 2 I3FE T Tz,
RREAR % GET 2 ICIXEIFEERA AR TH 5 03, & F LU OEW 23 MhE D - 7215
DM CE D T L BN T R 7 2 o 72 (Call and Tomasello, 2008) 225 TH 5,
AR, JEERER 70 BME AR & TRV IRBRES) Y 7 £ 4 2 (Southgate et al, 2007) %
HABGDELT 7o —Fickh, Fy vy -t biiEOR - Rzl cE sz L
s X7z (Krupenyeetal, 2016), D72 L7zH ik, RO FEEH T, ~A 7%
ICHEDRSFEEEHECTE L L 2B T 2HMOMRY 352 2 &L 2 /L 7%,
Lo L, B EofTEofEEliE, 43 L dELOHFEICD O LR v, b
TeL7ebidie F DMERREA £ — & v 7/ CRAERERE ICH ) BiG i d HHME X KD
b s NHIFTSER B opfiEE) L IE e P ERED [hE Ol - 2 F 20 RH ] FRofTH)
EDREERZHL 2MCT B 720, ~Hh 7 FL DD kG E) 2 ] i il 3 2 L
BIRFEDT 7'm—F (Nagaietal,2016) Z A L7z, EEROME, MRIRTHEEE O iRk
EE WIS 5 &, o, By IR ABHR T 2 HE . EIECEICE O (B DR Y
ITITZEALDTRD ST o 7o 08 M DFME 2D {ATE 2 TS 2 R DR Y 237H
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Z i, THICZ DR DNMIATEEEE O MFREENCKE L T 5 2 R I iz,
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Calcium imaging of spontaneous and stimulus-evoked activity in the marmoset visual
cortex

L/ 5 7S SR (% N DR N I B w123 AN wt i 10/ NI ) & & i RN 17311 - R 7 N el
VR EIR AT O AR B

Spontaneous cortical activity in the absence of sensory inputs or body movements is robustly
observed across cortical areas. Previous studies reported non-random spatiotemporal structure of
spontaneous cortical activity. Whether or not such non-random spatiotemporal structure relate to
functional organization of the cortical networks is an active matter of debate. At the mesoscale,
previous optical imaging in the visual cortex of cats and ferrets reported that spatial patterns of
spontaneous cortical activity closely resemble spatial patterns of iso-orientation columns (Kenet
et al., 2003; Smith et al., 2018) suggesting that spontaneous activity recapitulates visually evoked
activity. However, because functional organization of higher visual areas in these animals are
hardly known, these previous studies were limited to early visual areas. In primates, whose higher
visual areas are well studied, it has been difficult to measure precise mesoscale structures of
spontaneous neuronal activity because, in macaque monkeys, most of the visual areas are
embedded within the sulcus and inaccessible to optical imaging. In this study, we applied
calcium imaging technique optimized for primates (Sadakane et al., 2015; Uemura et al., Society
for Nerusocience Abstract, 2018) to marmoset monkeys whose smooth cortical surface allows
optical access throughout the visual cortical network. By using combination of widefield and two-
photon imaging, we compared spontaneous and visually evoked cortical activity in multiple visual
cortical areas at multiple spatial scales.

Wide-field imaging of spontaneous activity in the marmoset visual cortex revealed rich
spatiotemporal structures at various spatial scales. At a large spatial scale of several millimeters,
wave-like spontaneous activity propagating across the cortex was readily observed. At a smaller
spatial scale of several hundred micrometers, columnar patterns resembling orientation maps were
frequently observed and were often embedded within the wave-like activity. Cellular scale
imaging with two-photon microscopy confirmed that the columnar spontaneous activity reflected
spontaneously active clusters of neurons. In the primary visual cortex, spike triggered average of
spontaneous activity showed significant overlap between the column-like spontaneously activity
and iso-orientation columns. Currently, we are extending the same analysis to higher visual areas.
The combined results will allow us to examine whether or not there exist a general rule that

defines the relationship between spontaneous and visually evoked cortical activity.



