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AR EmE G SR Lo, AREREETT U U 71281 HIEHESFESBMLIZI A AR TH 5, K iclEiiEo
FIKTH DT 7 AREHEOZE S A ADRNEF 228, EREN E o X ) ITEm 2 ARk - 008 - fink
ENTWD NIRRT HFE E TN TTH D,

EAEICIE, MOFROBEBEICBE LT, o7 - filEanbBE o AT LFE T, SEIFE 280060
ZHEET D by THIRRE NS HAFET D, THENOREE TEE A I = X L\2HE 5 B R 72 3 v <
RENTVDIZHE 0D HT, ZNETINGOREEZHE Lo —BEROMEITIIRTZE > TR0,
R AT, BCK CHuman Brain Project <°BRAIN initiativeZEDO RKEI 7 oo =7 MAREB I TV
573, Human Genome Project\ZEABRZIG/=7 —XBE « 77 /v V—FR MO L— T a vy PR v
TVl NThHDH, —H. VT AR REE IS AT L DORBEE A MW L. KA GEER R o - i
BNAE DIFEHEI R Z K o To AN SEIR, AWFZERIR O 5 Y CH AR RICER ChH > 72,

ARFFEREIR T, M REIRE O ZAEEF R & W HILER ORI E S 2 R D . 431« HIIE L ~UL)s 5[]
VAT DB HEMERIEE D 722 D IMAEE R o A T A OVEEN R PR A RS JEBR T CRREE T Dk A S D
ZEEBE L, ZOLD T T v Lo UICED TR, FIERIIR R T XA LT b Ay ERR -
AR OEBEZR VLD Z LI LD T L —27 ZNV—RNRARTH D, T T, 45+ - Mk - [BIEE - K AeE
B2 B FEERAY TS KX OEEERAOAIFZEDS B 72 2 M S MEwT ) s B AR T O AP JE S 2 4R R T DI E - 72, 2D X
) IR DRI FEAE /R > TN Z EIT LD, 71 - flifa - B3 - 7 L7 EREROP A Z T 0 Bl %
TR AM PN BER SND, DX IR AMICE > TZF, BN A ZE O RUR 215 2 U 72 B BBl
AR 7 72 BN B S EMRAFHEEI DT A DETER L7ciila o o —T ¢ ZEIE OE H 23 F]
BEL 720 | RRFR ISR B~ T 72 AR RS D TR BRI HEME DS AFEIAE TS TR £ » TV 5 & 7%
ENb, ZHUTE Y, BBREOMEIEORARNFIRE T4 7V A4 = A AFWMBFEEM & OFE D HEE S
. IR E RO KHER E -« s bIiZ b RWDIZORB D LB HD,

SO EHRMAANTFMS ., FEMEE EREIE] OBE - ARKIE. KiBICHIEZHAHZ =L
T. ZMEEBEHAE A TTHEREYFE] GEEAK  RIGEHE) IZ51EAINS I L &G o1,
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5 BERROMRRUPMFMEROMRETHEEZZT-EREAORGRR

1. BERROMRIZBVWTHEBZ R (TEREAOX IR
[(BERROFRICE T SEREIR]

[ B 200 B CAF D LT R 2 B B D BT AR BRI & L CORRIZHE
HESFEZEO-EERNOFRMNERE N EE 2RI 5 L BEbh D, |

(A A=V 7 EEXEHN RN KREDT —Z OFFTIZIN T, AR O N RE N E
THEWRB TSI COMREEZ D, HEEKE L TOLRR YRR EZRET 2ERPE O -T2 L0 b,
%2 & HBFDEHED=HDHERLERIRIEICHR Y M Z ENLETH D, |

BEETWL =DI2iE, 1HHR

[t sakiR])

1) F—FHHEDA v T T8 -
SEEIEED-ODIEBREFMNER AV T75 LT, BENXEOD—RELT, RET—FHBADED
DT—BEFH—N—ZEEHAYSH FELTILLLEF, ELFEFENTZ DIREI 29 2 7-, Hriz, A0LEF
B« A, AOLEFIE « FAIRE, A02EHH « Bk K2 hlcT — 2 offifro— Radg L, EENTtosT—4%
HHEZEDT-,

2) BARHENIE O T Z X 2 A L AN o RS O

AOINIEHE - AR &) DT, JIAESG L KREBHREGROBEE - T80T, EEREHOE
Bt A T—3 3 vIZ, Google Al A L 7=Flood-Filling Networks (FFNs) ZZEA L1, FEETH
B L = ETE & % > TNVIDIAOGPUTI5008E kL—=24 L&A, R0 0EZRAHHT 52 L
WP L7z, BFEDIET 14 T41tZEBIELE=Y 7 by =7 ZBA% L f=(Urakubo et al. Sci Rep 2019),
7o RRIRE & AT, EGALER, AR RIITEEYT — & 0> b OFFEHI W T ERE THBIZEEE L Tk
D, FAHFOURILFEEOT T XA EEISH LT, RIGEUS U7ZBW OITENT — & 1> D AR
e THT 5 LT LT,

AQ2NIHHE - BEEATEEN TIL, HEFZEE (FE8M, Hoang) H2NBAFE L7z, 2%FA A —T U F Ik YEHE
LIRSV LRIEN D RNV FEREEEHET STILTV R LE, B LBFHIILET
— XA LTz, TR, ROETEELURTHERENERICALL, 1 A=V FOH Ty
THEEYIEVEETRANS VRABEEHET S EMNABETHDH Z & Z/r L7z (Hoang et al. Sci Rep
2020) . 72, TAV—T7Ei=a—rmrOHBERIEIC X S/ MMERE T 7 oW, {EH, Hoangds
K OWIE DB DI, sl & TREZ AT,

A0L-A02:EHE : A HAFZEE O LI 3B L7z TI]R1 R—/R—a 2 Ea—42 EOXKFE/NMKERETIL
(Yamaura et al. Front Neuroinf. 2020; Yamazaki et al. Neurosci 2021) % VT, BEZAF) LN—5| & EIh iR
BATH DO~ 7 RN T A A= TS LTI TV Y THRRES /N2 —V(C#ERAL- &2
A, IMNKEIRRICEK > TLN—EEHBIRTEHAREMIRE S o, BEEE AF TR, BENTUS LK
VEINRBEMEEA A — D I F— 2 nb 0Ty a— K, Fa— REFLOBER L OTF — % BREEE 7 Y
VT DT, BEFEAIFTIE, BEENBEE LIZ/NMO I T AA A= T =2 IS T —
ZERENRIS S 2 L —2 g VAR ER LT,

AOL-A03EHE : JIIH & @kEClE, JIINPECERT— 2 ZnICRERFAEFERETILEEEL, ABDY
ATLETIEEOLOHOEKRERFRSE L TEBEMRICREL. FIREYRFZ—T7ILTVXLTL—LT
—4 (MAF) DQREIHIZ>72F (Yamakawa, Front Comp Neurosci 2020; Yamakawa et al. Neural Net 2021) |, &
SICHEB I B PRE L7= (Fukawa et al. Brain Sci 2020; Sato et al. Cell Rep. 2020) , & HIZMAFDOETICTH 5
W= g 2 DEFROUEZ LB LT,
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2. PREFHEERORMRICEVTHEBEZZ (T -EEADM SRR

(FPRFHERERORRICE 1T HEHREER]
A (BFFESEIRORRE BRI D LT, #ifF LB OERIFEO b D)

ARBFFERRII, MRS LR, HR TEOMEIZ LY | MRS DR iEaLE s 2 7 4
ERALMILED ETHLDOTHY , HHREICIDOPHEE A A — > 7 BB S fe 2 L3Rt 4~
MR THD, £z, HERRED) —F =T v T DT, ZOA A= FHANZERME L T, MOBEHE
B O KDWY ERENRBIC BT 2 H R G S TV DR, SRTEIIED b IM AR Mt
PR T BN T =2 Ao TV Rbm i SN D, 2O X ICKRRKRRIEREZGETHD O
T, A%, TN T—2 QBB Z+7I1ESD . FERBGLHIEHROHICET 2 MEETIVOMHEILER
EEHRFT D, A%, NEFRRE LFERBZMRE. EYDTEFOMRENELZHOLREEH
REFHAICEZ, SHERROEEZRIE L. KREFAT -2 0BRSS L VETILRBEZED S Z
&z < i,

[xtisikin]
1) PRRE[EEEERE O KRB S E 7 /L ORI N O HEE

9. ERAHDOFERGEBRAEATHS/NRIZENT, AVLIIZTE2/MNEEIRO KIBEETILIE
FITEH L, 2O/R, pHEFREOLRSIX, TRI A—N—a Ea1—42 L2, £ MMEOEZ
A—AVEBRRLERRE/NHERETIVEERRT S LITHTILZ (Yamaura et al. Front Neuroinf.
2020; Yamazaki et al. Neurosci 2021) ., Z— OfkFIzH- % /Mi¥scaffold model #EZE L. €=1—0OVF
EZGPUY SR A —LETOIFIERLEBIZE Y, EFRIaL—Yavd 5T EITHPILTVND

(Kuriyama et al. Front Cell. Neurosci. 2021) ,
—J7. B AT OGS EOKRMEEIZBWTIE, AOLBHIIA S DREBET—4 2k 2R ERENR

BEEBRETILER—RICLIZETIVEESZ, AGHOER - WISGHALHET7T—FTIFr—aA =y
T4 7 (WBAD [2HIT5FEE LTERE L, WBANL, MEFHEEL L TCORRLT, EFETLW
IFREIZB W CER T AEFIHERBFEDELL 270y 2 hR_R—=ATTHTITICCY 7 — T2
FHAR & U CRE i 254 L7= (Yamakawa H et al. Reinterpreting The Cortical Circuit. Pre-proceedings of
the IJCAI-17 Workshop on Architectures for Generality & Autonomy, 2017; Yamakawa, Front Comp Neurosci
2020; Yamakawa et al. Neural Net 2021 )

2) BREEH L AERELEAIEE . L D DU T ONTEA A & AL B BREEOHEiFIC K D HERENT & ' TV
f 5

AAAMED-OD TSI F I +—LTHIERT—FTIFrv—A = vT47 (WBAI) 2FEF 3
A0SR R E CTWBAIRRDIWIIIEZ., AREBRDEETIRAMEENDEEMEE L L THET IASE
IR LT, ZAUTX Y, TINEWRENE) 2B DR AWBANEENZIE T Z E N K VB E o7,
HAREIIZIE, 1) A02BE-A03FEN G R T, ¥WET — X 5HINCE S 7 — X% OBLR 2 H A2 EEMIIBE 2 5
ZERRGTI 0T, 2) AIEDEREF ET— 2 REEHEHEZOZENTNORAMRMNE S FREIKE
ENEF PR - VZTFHES REZZADAN=ZXL] PURSHLOEEIZES L., wet &EdryD A
MW TRODE) RIFZHEL -,

DX A AT —N—DREEHORR, K7 —FTI9Fv—a1 = v T4 (WBAI) D4E
FLoMRZzRB LEFHAREF T, FHREE - aBHZICATOIXIRNERIEL. ORT 1V X~DERH
[CET HABAICE T =#H =R ETILEEMNREIR L= (Taniguchi A. et al. Neural Net 2022; Taniguchi T. et al.
Neural Net 2022) , F£7-, AQFEDIEE T — X FHNC, 7 — X BREVRI A O =% A3 — F K HEAES (k[
B TEE) BNIb0 . Fize S a DSk S uif T2 (Ota et al. Neurosci Res 2022; Sakamoto,
Ota et al. Star Prot 2022) .
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6 HMREMDEFRERUVEGZHR

(1) SEEEREHEANMEEZETHOMILES L L, EOBEERTE

[£@EE]

M. AAROIEREEEASNCEVEE L, 4DV IV FET—FNRMRREREY . A MNaEE CRBER L -
O, WYNZE - fEIEE THEE - WHLEE L TW Z &k, JEHME - B L T <, #il2iX, mtko 7 e
NEATEHEZAMERIKIED — > Th D AT ¥ —HHe (@EWH BAE A2 - B=IN L CfTEIE Iz
EHWBET, HOHNICK > TR Z 2R ZHEA 2BICESEPRILC, TREBEETLIEE) X £
FEZ2RIEERE N, BLOWH DL OEEF 2 B & AT « —THEIC L VR T5EEZ LTS
(.9, K1) ., ZOXH7% TERERE] OEMEE, Jeimmiisk - B EEMIC X0 7 - BEiL, FoE -
TR - PRI EES ATENFEE Z HH 7 v —OBEOBLINLH LT 2 i, 4 BOMRAEYS -
BLEFOHRLRETH D, £ 2 TRIFIETIE, T —2WEo ey 7Y A = AZbd 2 72K LA
TOHBEOR|EERAT,

1) AOIHE (MIEHMETE) : IMANOIEEH 7 v — 28 E T 2 BTl B4 2 @Y 2T 7 L E

2) AO2BE (MIEEREHAD : BMEEIE R v b U — 2 XA F X 7 ZADE S RRERC S - ME

3) AO3HE (IMIEHMF v FU— 7 HEEL)  IMAKTL — 7S OB Z L HEICANTZET L « KR

PRER OGS & FRGiE

INHLOREERICEY, InbWTNE b EET 2877 B AR e aEIk 2 A U, BN RS RE
DA MIE R T 2AOREE 2 R 28 LWV SRR R TIMTEIENNES:) 252 2 HMME Lz,

WFZREE A0l RS EUES:

GERLI-BE) HiESTHE), EESTRICR T DRiaRE & . /NN DIRR &N LoisEh &
QWA A A= T EFSo CFHBILIEREAZEET D Z LIRS L (RIKHE) . £72. KR ORIEAK
FAD T AfEG OIRIRNE » W v—)v &L iR B VERE O FR - BB 4 L - BEMAEEREIC L -
THLMZ L A . 2L OFHRHN EfEERHKE S L, XA AEGLETE - T a—4F
TV 2 BRE U CHRHINE L~ L TR B IS RENE 2 EIFEBLT 5 L ME - ZEBET Y 7B X
N alb—varaEmL, MERIMEDE & M b2t L7 (A |

MREE  A02  FMiE R

[ZFRL L= B8] S M RE O TR IR B 5 T o — 2B L. RGBEEAVEHANEIC KL L, BE
Mo PRI OIEEI N T 2 R O ONCHEE 28 2 72 3T 7 AR O BN & S 508 T SR 321 T
THY— Xy R L, & OICLEMNRTTE L A TG R Z H 5 HREMTEE O /1L « BiE
2 &~ T, VB & RISERTER A3 © 22 G EhE R & WAMLEROBhEE A B 520 L7z (BEEEE) . 2 6 F-BEMK
Bi. NBEFREORGT 7 /) a o —&BME - BIR LT, ~ 7 AR/ MM OBEERRE S & BRI FHA
L7z, w8 « SEEFRESEI TP O/MKIZ BT DML ORI L2 HEROFE(LEH LML, NEET
VIS A ) = X EAEHRERE DML L~V CTOFMRIZIA > 7= (EEAEE) |

WZETEE  A03 BMIE#H R~ bU— 7L

[k L7 HEE] BEfEds fMRI & MEG 2 VW Tk MERBIREICKIT 2 IMEHREEZ * v b U — 7 HEEER
L ORTHEIE D JERMEMAFED L)L T LMD 2 LIkSh LTz, [FRRIC, ZOMIEREIEDHHENE
FA WS NTT D A CHTEEER O BB L OB OMBE/ERICET 25 EET V2R L, EL-
FHEE T VAR ME OHERNACIEERIRRBIC LS ATENRIROMIICIGH L7z GRFID), MO ZaEE L —
THEE - B IR AT IR SIS LR T — % T 7 F v 2 E R L, BHEM bl FE EiET AR
LA L=, F£72 A01-A02 BEDFREISEM) « PR T — & BUS O R & EBR O 2508 B s A -
N—TREEETVICEAE RS L 9 ISR T —% 7 7 F v — &Mt - Al L. WA AN TAGEZ BT
DI b BB L (@G,
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(2) FBEFRICE Y FLNTRRITONT, BAER ORI TR

MZeEE A0l FMIESfES:

ho1-1 (GHm - i) |

« KIMFLIEERZ & /NIM D BRR 240 L CRIKESY B ~HR1E S5 [ HENE ORI (A0T1EHE - )II O & ) H R
R HA NV T AL A=V TiEE W TEBNFE RO~ 7 2O KW E BB I T 20K E
SR DT ARFIEE 2 R U, KIS 1% TEBOZENM] o, /D Hix HEESFREO KD
) OFRNEREIND K D127 b Z & & R L7-(Neuron 2018),

- ASH R E AR O RER S 2 5HAIT 2 BT O BA%E « BAMEE OB E % mdl IS8 S 5 /Mg
EEFETHI LT, YUAFEK - —KEIFOEEN 28t L TA A —T 0 7952 LI L, fHEFH
DOFMIRIEEhENAE DO FABAEE 2 B & 7N L7~ (Nat Commun 2018)

- AEGES O B ERERFOITEVAER O pillcEE O BRI EZHET 2L FEHET VABEL, 2
AU, U 7 b B SR 1 I D 2 580l S ROIM TG BN B A . 1T & ERMICA#IT L72 5 X TR L 72 (cell
Rep 2021) .
ho1-2 Ghm - AJF, 4y (L) |

- EEEHRAE W NERT a—F ¢ U ZIEDORFE ¢
MOERRE AEE AW TEe FORRBEROEET 2 —7 1 7 (MADOBIEEGIER LT 2 —4
WX iEEET D L) 12T L 7= (Sci Rep 2018; Comm. Biol. 2022),

- WL TE A O AR R OBRBEE GBS O fiEH - A0 ANE - hEFE DHERBME
WigRAL 7 & RO 7o #R B O BRBEE IS HERE ORI ), IR IS < BRI OATENC I, $R5R
L ERIBIRE 1T S < HERI OMIG 23 3 5 = & 2B 6 7352 L7~ (PLoS Comput Biol 2018),

- BT BEMEE G AR R A T A L OREEE - A02 EHE-)I| D EHERIFFE
HGET) A BB ) O R - IR OFEHIE 2 R E T D FIEOMBEED, Y7 b7 &L
TR L7- (Sci. Rep 2019)

c 2N a v HEHWEe/NMNER y hT—27 V2 2 b—3 g 2 L7z (Front Neuroinf. 2020; Neurosci
2021; Front Cell Neurosci. 2021) .
ho1-3 GGhmi- JIlC, 4yiH - g2 |

- GABARIEY 7 & A |2 XK 2 /& H il RE oo g
HISERE D Y~ b A X F U Ha S $EAHIE Y 7 2 4 7 IRAIE 232 Dl L, 7SV 7 707 2 U FSH
NS EERTBOINH] 2 2300 5 Z & 2 W 5 222 L(Cereb Cortex 2017). FSHINE & SJE Rt OFEAZ ST HIIE 2SR Eh %8 K
R L, ZNM5kE B0 KM BRI~ TR 5 &V 5 B 2 24278 L 7= (J Neurophysiol 2019),

- EARUEE T BRMERIC & 2 RS R a5 BUSET  BR S
KHEL L7 AFEA T 2 B8 LI EERVEEIC L 2 @@ MU B BUGD=0ic, I—RrF ) Fa—
7 (CNT) T—7 LH LWESRREIEZBE Lic, ZOEMBRIC LV EBEEGEOEENEENC R 72
D, EEMEIRIC L D T AHIREEREAT SR 7 <AT 2D X 9 1272 5 7= (Nat Commun 2018),

- ATERRE MRS IR G R M 2 38N U 7o T IRRAZF T 7 L OFR 4R & FEAIE(AQT BT B - ¥R & D H B BfF
B) : 20124F 124 S L=l THIRR ZEF ERE =7 L &, FLEIFTE O F(Neuron 2018)IZ &S\ TR E S+
2o ZOFETITIE, REOKBMNEGT LD O SREEE - MR ~OREE2, ZhEi, &R
L&D ET21TEOF AN - RAFRISZ ., BEEEGHHIIED © R EMIE~O#E & M BEIZIRIN U 721 T8l %
F9, INOPEEREZE L TR — 3 UlaiciE 2 DAL, I TR R ISR &5 (Front
Neural Circuits 2019; Commun. Biol 2021),

&
=
8«
Slg_(
=

ho1-3 (4% - 5P |

MRS~ » v 7 2 W AOREETEIIEIC I D L EEHEBIEAT (A2E - IUh/BRE L H

B#ZE) : A b L AMOEREEI~ » ¥ 7 &2 L, RIS &m0 MKaEIg 2 B & Nz LTz,

PUNEIRN A b L A SEMERREHIRL O N 2 F) 72 TE BN EEIC L 0 . ZHEEF OMRISENSZ( T 5 2 & 2 AL

L7-. F7-. ZHEEERNZ LIS T DO HW =2 A A—V 0 7 %28 R L (Nat Protoc 2019)
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AifEClaustrum 23 Z OEHED T & U THEE L T 5 2 L ZFE L 7= (Science Adv. 2022)

ho1-4 (ZA%% - AAY) |

R FHZICBIT HHERRTEO 2 T 2 NEAICBET D IERETRA =X L% LT (Science Adv.
2021) , FE-AEN - EBRE B OFE T O ARRIENE O ZfkME & EIRPE A B H 2N Lood 5 A02ETHE] -
ks HRME,

K01-6 (/5% - thiEp) |

#RILC. elegansET /L RICIBW T, ITEIFAEI ORI I KOG A 77 = X L Zfi#] L 7= (PNAS 2020a, 2020b)
K01-8 (/%% - AEW) |

Ta Y a U OB BIRETZESR) 2 ST DRI T+ — RNy 7B (Nature Comm. 2019; 2021) P[]
BEREICH RS DG EEN I (Curr. Biol 2021) Z#F R L7,

A01-10 (XA%% - /KB |

RSB B T DS ERE R o LB O] (A2 E - 1L L HFERR) - ORI
DOFERICIENERE OV 7L A N K0 BRfREC 2 E 2 5T Lz (UNeurosci 2019) , HEHIZEH T 51
AR & KBUEGOERE 2 > THEMET 5720, 1008 7F2 B ORI O 38 KRR F1170 B AR o > F 7 2 %
RIS FETHHHATIEZRR L, HEBIZREIT DFRERA L IEHRLE (Science Adv. 2021) Z#H HMZ L
7=

Ko1-11 (A% - FHF) |

- KR AT B AN 35 1T B AR O BE O fH

AP A Crefiifi 2 BEE A RKBIT A N TV AV x = v 7w U A E(ER L BB TEIC L k=
2 — 8 U NAIIZHEE S5 & RIMEE QIR IR D RSE 2BV THRIT50 X U BT 7e 2085 E)
DFHI A Lo v 7RISR I3 L 23 A L= (Nature Neurosci. 2020)

BEZETEE A2 R4St

ho2-1 (Ghmi - k) |

415 SRENRE D A HiFiGiEk 2 EH T H2BEKRE D L 7 Lt o —DBR% - A025HE - ELH &L LFME
AN OFPRESR), > T ATFEN X A T 7 Az flEE - 2O TS 52 L2 REIcT 5. BERE L
UL ORI L., ZHICE Y, ERE U —TIEAFRETH 7o, RO EHER KL
EFRICHEE T 2 Z &0, T L—R A U T RGO ERE RIRERE, IS TS B O RR BE S fa [RlREEL 22
R EMNARETH D Z L &x L7= (J. Neurosci. 2018; Cell 2019; Cell Rep Met 2022; Star Prot 2022) . *7-#gst
HFEFZEIC T, LB HLER I B o D IE M LR A AR 2 ] O FFERREL AT BR S « R/ SA L MRIRFRAT HAIT 4 B 38
et L7z, (Cell Rep. 2018; Science 2018; Science 2019; Nat Met 2020) .

K02-2 (G - FZFT, 54 - Hoang) |

invivo 21 A A= 702 K 0 AOLEHE - AR 72 & ONTA0L . - kT & o JL[RMFZEIZ L v | /NIKECE
BT BRGE, EE) - IEEEEROREAEH SN LT (elife2019) , ~ 7 AR EIEFHEE OS2 E &
SRR D BHEERRE O BRI KT L7~ (Front Neural Circuits, 2022) . F7-. HE 2 OWIIEE 2 FEirT — X
iRt U CHR O T — 2 fif i J7 1B 38 12 sk (Sci Rep. 2020; Nature Neurosci. 2021) LTk Y . Hf5L T
L E T — 2 X ERRAIC & WO EE A 157,

K02-1 (X35 - fiH) |
PRI FERR T d DREMEREDET L~ U A% W20 5, JRIKGE(S T DO MeCP22M AL D 7 1 <
F oG HIET 5 Z & A3 L7 (. Neurosci. 2020)
M02-3 (/A3% - HEF) |

- RRIRFATE BN AF R B AR TR B B RE O B 22 5T 2 JERIBH RS L. WS, R, RAKED RTEE M X ) =
A LRFZICEHBR L 7= (Cell Rep 2018; Science 2018; Mol. Psychiatry 2022) : A025tE - B &L DERME,

C ERE RN A A =V I L DB BRI TRBLL AR — 2 —8l52  NNILE - EHEDOHRHE

SRV R —F —~ T A B EEHERNA A —2 2 ZIEFASTIZIG T 572, FASTY A7 ADfhiE L O
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HERRHNICE L7~ U A VAR —Z —DIEH %17 -7 (Science Adv. 2022)

K02-4 (ZAZE - iTI) |

7z by NEAWT, SB35 T 2 I BN AE O FARAE ZEI ABEHE O MR IC B 0 ML A, RINRE
R FE COMESHIE & 7 A bt A Nt 22 &2 72 572D OHlfE A 71 =X 2 (J Neurosci 2019;
Science Adv.2022) . &SRR FLENY) RFIY) 72 R RIBIHERE O Al A 77 = KX 2 (Cell Stem Cell 2019; Cell Rep
2019) . KWMRE 7 + VT 4 TTERRD A 1 = X L% fEH L 7= (MolBrain 2020; eLife 2020) .

K026 (/5% « /INR)

MANF > R T =728 T D7 A hadA bt a o=/ —a VORI« 7 A hat A b bk
~OCFNERIBIEDFAE, AR L OYREAFEE 2 52 L7z (Glia 2018; EBioMed 2018; Glia 2021;
J.Exp.Med. 2022) ,

MANN Y NU—2 2B 53707 )73l a=kr—ya L O I D 2 7 0 2 ) 7 ~ok
WIREDOFETI BN TR, 20w (2707 ) 7inbaia~) 1IRPEREN- T2, T DFE
B OV OARBEAE TR E] % B & 252 L 7= (UCI Insight 2019; Glia 2021)

K02-5 (ZAZE - BFAD) |

bR H I UARRROTEMARIZ X D R EARE OHEROMEH - B A X 2 N Ko TRJERE O B RIEEN MR
L. ZOBRRBIEEOHEMIYREEGEOEE LMD D Z L 2 67N L7z (Biol Psychiatry 2019)

K02-6 (/5% - i) |

ZAEBE BRI B 2 INEERE A B35 77V THIBE A 1 = X A% [A7E LT- (eLife 2018; PNAS 2019; Nature
Commun 2020) , FPFSFHARFE K E 7Y THIBIEEIOBHRZ I 6T 5720, A02ETE - Bk & HEMZEIC
KUY AR T DR — T A ha YA N OMAEERZ BB EIR RS 2 2 72,

K02-9 (A% - Jp) |

1E i BEAR S22 35 1) % 77U 7« ARSI 00 R 5 o 2|2 K 0 R R el B R BE 2N I S
5L &R L7- (Commun. Biol 2020; J. Neurosci. 2021)

ho2-11 (3% - i) |

BEAR T EERET I C B I 24 L v o & A L v U DA DIREE OREI OfED - A025TE - Bk & XFEME
L% U AR ICDNARH L % IR F lippase & R BT D idfn F- A~ 7 A& B L, Flippasel&IFHIICEIL T
B EFET LTI NARY X — L ODRBEDEICLE Y | (LFEEFE2EA L, L3 MmRicgEsh
HALF VL F VX U OMRRREYE OREIR T EER 2361 215 2 ] L 7= (eLife 2019a; eLife
2019b; eLife 2020) , F 7= HLR T EIMCHARR N O MEIRIRFIEENZ L 0 | HEERLEOSHNGFH I ND Z L 25
R, L7= (Science 2019) .

REZEEE  A03 JMfEWER v FU— 7 B
h03-1 (GhEd - #57) |
- b FEBREICRT D RMEVE - BUE T O NN HRERE O &R
IR DRIEE) 7 — > BT a—T 4 7 L) DAz T3 5 Z L IZakE) L 7= (Nat Hum Behav 2017), 7
T AZ MRIZEEZ WTH 7 2 U OFFE CEERE T OMIEEFHIA R TH L Z L 2R L, #21E
BPREIZB W THTOHEE # BB TV TEN 2 IR E T D 5HHEE 7 /L Z 45 L 7= (J. Neurosci. 2019; J Exp Psych
Gen 2020; Hum Brain Map 2022), $£7-. @72 RYEICE T H2EERE L W IHIESNLERICEIT S IH
MY EREFRL, ME AT I 7 ZA5EE LTRBA L (Nat Comm. 2019),
A03-1 (Ghmi - #lf. Hy# - (Wi |
b4 D 22 e By ) B | A TEFERIBINE S AR T — %7 7 F ¥ 2B L, #HEE LI, EGET 5
kI a FEhi L7z, E72 A01-A02 BEDHUR & FER O LI MRS G « NV — 7T T /MICE MR D KD
RMERT —%7 7 Fy—Z ik - Al L. WH AN THBEZ BT 2 FFiEimtE#E(k  (Brain Reference
Architecture) % BBl L7-, FFICNPOIEANEIKT —F% 7T 7 F % + A =277 4 7 2B U T, AeRiEFHE
FHEOWIIERT, W AL ORESEFIEOMNL 2 HEE U, 8 20 FrofEs & AP i0 T — 2 SR IS ST
U 72 BH R R AR OIS 2 8T B [ Beie . RRERE, WSRO v — v g UiRE R ECTHEM L -
(Biologically Inspired Cognitive Architectures 2018 - Proceedings of the Ninth Annual Meeting of the BICA Society
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2018; Front Comp Neurosci. 2020; Neural Netw 2021; Neural Netw 2022) ,

h03-1 (/%% - WifR) |
<7 FZEB W TRIREA~OM/NEXARKIC X 0 BB M ~DFE s SRR Sns L2 R/
HL., ZOBRBUIEREDOMRELENDOX—Z IO EMEI L., BIREORE /e _— 2 R#EX, i
PR EICA LN D EE, RNEEFRIFFIHFEET HAREMENH D Z L 25 L7 (Neuron2018), X LI
O~ U AD F— 3 URIBIZE T DAMEHIE 2 8 E D A8, 7 32— DIRE Z B 27 -7 (Biol.
Psychiatry 2020; Nature Comm 2022) ,
K03-4 (A% - B |
B O RR-EB B O EAEH - A0S AF - Tkt L A RAE
iR EEBEIRR O AAEH ZRREET 5> > P70k & LT, HEEF RSP IS X - TEENR
REZHRET DI AZITV, THENIRAE L IEE ) 25 S0 2 B RERD MRI S E 2 - W CHREE L 72, VTA & M1
OIFBIN T T HRERPFIE BRI L T, EENH DO KICEGET 22 E2Hone Lz

(Neuroimage 2022) ,
h03-5 (%% - 1) |
RENT 1 AMKAFRY e BB E . M rEIE I ERE RE D fiR I
KPS FLE AR IR T R OV OHISAEES6EF & TERF 02583k 2> O [FIRFRLER 21T\, (AR E AT & RIIGEE
TERCRFI W CHREI T BN E DS B g L~V TR 5 Z L #BH 5 »Z L7z (Nat Commun 2018)
K03-7 (A% - aJh)

< AT AT A ke A MERI MR ¢ A02 ETE - B L HRIMRE
FHERFTE R DSBS L T2 BB AR v o DB NE S 2 X R-CaMP2 & F L, FRFEHII S 6 L CHiR I 8l
DR ET2H LB OENLE G > TEHOT X hat A MBEEIT 5 Z & 2B 5002 L7 (Biochem Biophys
Res Commun 2018)

- KM EICHRT S TEhE ) OfFREBLOMHN

in Vivo2 e T AN Y T AL A=V 7 E 0 22D RETEE TIE, $EN D KM E ~DREE DOFH 13
& DOEFREREZIESTNDZ EZHLMNT LT (CellRep 2019), F7-. b MEREAYEIGARAT HAT D BT
MEHT FIEIC L 0 Z28EE G RALEE D ZENZ SOWTH 5202 L7z (Neuroimage 2022a; Neuroimage 2022b)
K03-9 (/%% - #&H) |

c BREAR B — R ARSI & AAECEINT A = X L DFFUREEE - A01 FHE - )1 A, EHEAAIR & 2L
i

JIE BT & 2 KEMEE ~ DRSS S XN He S & BB A~ ORGSO T AL Z1T7\ (Front.

Neural Circ. 20193, 2019b) | M A7 L RIFIE, RHEFEMEIZIS T HMEHEIKT - BEEREIZOWTERE L
¥ Z 72> 7= (Front Beh. Neurosci. 2019: Eur J. Neurosci.2020) .

7 WREROKER

[#E5E3R ]
FH S FEGRH L, = K549 (Cell 13k, Science 3%k) . Neuron/Nature Neuroscience 4%}, Nature
Methods/Nature Protocols 3%k, Nature fifiZkzE 16%k (Nature Comm 11, % @ 5) Science Advances 43 .
Cell ffi%k3h 9%t (Cell Rep 5, Z dfii4) | PNAS 3 #t, eLife 6%, J. Neurosci 6%, J. Comp. Neurol. 3%,
JCI/JEMIEBioMed 4%, PLOS Comp Biol/Neural Networks 473 & CTh 5,

RFZIEE A0l g EEs:

A01-1 (BHHE - falR)

l.Inoue T, Terada S, Matsuzaki M, *Izawa J. A small-scale robotic manipulandum for motor control study with

rodents. Advanced Robotics 35: 898-906, 2021.

2.Kondo M, *Matsuzaki M. Neuronal representations of reward-predicting cues and outcome history with

movement in the frontal cortex. Cell Rep 34: 108704, 2021.

3.Terada Sl, Kobayashi K, Ohkura M, Nakai J, *Matsuzaki M. Super-widefield 2-photon imaging with a micro-

optical device moving in post-objective space. Nature Commun 9: 3550, 2018.

4.Tanaka YH, (3 44 Ii%), Kawaguchi Y, *Matsuzaki M. Thalamocortical Axonal Activity in Motor Cortex
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Exhibits Layer-Specific Dynamics during Motor Learning. Neuron 100: 244-258, 2018.

5.Ebina T, (13 44 li%), *Matsuzaki M. Two-photon imaging of neuronal activity in motor cortex of marmosets
during upper-limb movement tasks. Nat Commun 9: 1879, 2018.

6.Kondo M, Kobayashi K, Ohkura M, Nakai J, *Matsuzaki M. Two-photon calcium imaging of the medial
prefrontal cortex and hippocampus without cortical invasion. Elife 6: 26839, 2017.

A01-2 (FHE - AF)

1.*Katayama R,Yoshida W, Ishii S. Confidence modulates the decodability of scene prediction during partially-
observable maze exploration in humans. Commun.Biol. 5 : 367, 2022.

2.Kobayashi T, Kuriyama R, *Yamazaki T. Testing an explicit method for multi-compartment neuron model
simulation on a GPU. Cognitive Computation, 2022, in press.

3. Kuriyama R, Casellato C, D'Angelo E, *Yamazaki T. Real-Time Simulation of a Cerebellar Scaffold Model on
Graphics Processing Units. Front Cell Neurosci. 15: 623552, 2021.

4. *Yamazaki T, Igarashi J, Yamaura H. Human-scale brain simulation via supercomputer: A case study on the
cerebellum. Neuroscience 462, 235-246, 2021.

5. Yamaura H, Igarashi I, *Yamazaki T. Simulation of a human-scale cerebellar network model on the K computer
Front. Neuroinformat. 14: 16, 2020.

6.*Urakubo H, Bullmann T, Kubota Y, Oba S, Ishii S. UNI-EM: An environment for deep neural network-based
automated segmentation of neuronal electron microscopic images. Sci Rep 9: 19413, 2019.

A01-3 (Bt - JIlA)

1.Im S, Ueta Y, Otsuka T, Morishima M, Youssef M, Hirai Y, Kobayashi K, Kaneko R, Morita K, *Kawaguchi Y.
Corticocortical innervation subtypes of layer 5 intratelencephalic cells in the murine secondary motor cortex.Cereb
Cortex: bhac052, 2022.

2. *Otsuka T, Kawaguchi Y. Pyramidal cell subtype-dependent cortical oscillatory activity regulates motor learning.
Commun. Biol. 4: 495, 2021.

3. Fang L, Monroe F, Novak SW, Kirk L, Schiavon CR, Yu SB, Zhang T, Wu M, Kastner K, Latif AA, Lin Z, Shaw
A, Kubota Y, Mendenhall J, Zhang Z, Pekkurnaz G, Harris K, Howard J, *Manor U

Deep learning-based point-scanning super-resolution imaging. Nature Methods 18:406-416, 2021.

4. *Hatanaka Y, Kawasaki T, Abe T, Shioi G, Kohno T, Hattori M, Sakakibara A, Kawaguchi Y, Hirata T.
Semaphorin 6A-Plexin A2/A4 interactions with radial glia regulate migration termination of superficial layer cortical
neurons.iScience 21:359-374, 2019.

5.*Kubota Y, (84444 %), Kawaguchi Y. A carbon nanotube tape for serial-section electron microscopy of brain
ultrastructure. Nature Commun 9: 437, 2018.

6.*Kuramoto E, Iwai H, Yamanaka A, Ohno S, Seki H, Tanaka YR, Furuta T, Hioki H, *Goto T. Dorsal and ventral
parts of thalamic nucleus submedius project to different areas of rat orbitofrontal cortex: A single neuron-tracing study
using virus vectors. J Comp Neurol 525: 3821-3839, 2017.

A01-2 (REAATG: - )

1.Hamada S, (344 % I%), *Isomura Y, *M. Watabe A, *Ohtsuka T.An engineered channelrhodopsin optimized for
axon terminal activation and circuit mapping Commun. Biol. 4, 1: 461, 2021.

A01-4/3 (RTHARIAANE: - &)

1.Niu M, *Kasai A, (1844 4'I%), Okuno H, Yamanaka A, *Hashimoto H. Claustrum mediates bidirectional and
reversible control of stress-induced anxiety responses. Science Adv. 8: eabi6375, 2022.

2.Tanuma M, *Kasai A, Bando K, Kotoku N, Harada K, Minoshima M, Higashino K, Kimishima A, Arai M, Ago Y,
Seiriki K, Kikuchi K, Kawata S, Fujita K, Hashimoto H. Direct visualization of an antidepressant analog using
surface-enhanced Raman scattering in the brain JCI Insight 5: 133348, 2020.

3.Seiriki K, *Kasai A, (8 414 %), *Hashimoto H. Whole-brain block-face serial microscopy tomography at
subcellular resolution using FAST. Nature Protoc 14: 1509-1529, 2019.

A01-5/4 (RTEA/RRANEE « RFY)

1.*Kimura R, Yoshimura Y. The contribution of low contrast—preferring neurons to information representation in the
primary visual cortex after learning Science Adv. 7: 48, eabj9976, 2021.

A01-6 (RTHIAS: - HEF)

1.Ikeda M, Nakano S, Giles AC, Xu L, Steuer Costa W, Gottschalk A, *Mori I. Context-dependent operation of
neural circuits underlies a navigation behavior in Caenorhabditis elegans. Proc. Nat.Acad.Sci.U.S.A. 117: 6178-
6188, 2020.

2.Nakano S, Ikeda M, Tsukada Y, Fei X, Suzuki T, Niino Y, Ahluwalia R, Sano A, Kondo R, Ihara K, Miyawaki A,
Hashimoto K, Higashiyama T, *Mori I. Presynaptic MAST kinase controls opposing postsynaptic responses to
convey stimulus valence in Caenorhabditis elegans. Proc. Nat. Acad. Sci.U.S.A. 117: 1638-1647, 2020.

A01-8/7 (RIHRHAAS: - REWE)
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1.Zeng X, (6474 1%), *Nose A. An electrically coupled pioneer circuit enables motor development via proprioceptive
feedback in Drosophila embryos Curr.Biol.31: 5327-5340, 2021.

2.Hiramoto A, (6444 i%),*Nose A. Regulation of coordinated muscular relaxation in Drosophila larvae by a
pattern-regulating intersegmental circuit. Nature Commun.12, 2943, 2021.

3.*Kohsaka H, (54 &%), *Nose A. Regulation of forward and backward locomotion through intersegmental
feedback circuits in Drosophila larvae. Nature Commun. 10:2654, 2019.
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1.Murata K, Kinoshita T, Ishikawa T, Kuroda K, Hoshi M, *Fukazawa Y. Region- and neuronal-subtype-specific
expression of Na,K-ATPase alpha and beta subunit isoforms in the mouse brain J. Comp. Neurol., 528: 2654-2678,
2020.
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1.Kitanishi T, Umaba R, *Mizuseki K. Robust information routing by dorsal subiculum neurons Science Adv. 7,11,
eabf1913, 2021.

A01-11/9 (ATHIEIANTE: « FF)

1. Narikiyo K, Mizuguchi R, Ajima A, Shiozaki M, Hamanaka H, Johansen JP, Mori K, *Yoshihara Y. The
claustrum coordinates cortical slow-wave activity. Nature Neurosci. 23, 741-753, 2020

RFEEE A02  FMfEHEHE

A02-1 (Rt - /)

1.Sakamoto M, Inoue M, Takeuchi A, (7445 1i%), Kitamura K, Fujii H, *Bito H. A Flp-dependent G-CaMP9a
transgenic mouse for neuronal imaging in vivo. Cell Rep Met. 2: 100168, 2022.

2.Zhang T, (1144 #:l&), Bito H, *Schnitzer MJ. Kilohertz two-photon brain imaging in awake mice. Nature Methods.
16: 1119-1122, 20109.

3.Inoue M, Takeuchi A, Manita S, (20 44 % 't%), Kitamura K, *Bito H. Rational Engineering of XCaMPs, a Multicolor
GECI Suite for In Vivo Imaging of Complex Brain Circuit Dynamics. Cell 177: 1-15, 2019.

4. Moda-Sava RN, (14 4, 44'li%), Deisseroth K, Bito H, Kasai H, *Liston C. Sustained rescue of prefrontal circuit
dysfunction by antidepressant-induced spine formation. Science 364: eaat8078, 2019.

5.Attardo A, (2 444 1%), Okuno H, Fitzgerald JE, Bito H, *Schnitzer MJ. Long-Term Consolidation of Ensemble
Neural Plasticity Patterns in Hippocampal Area CAL. Cell Rep. 25: 640-650, 2018.
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Gated Calcium Channels in Neurite Extension and Radial Migration. J Neurosci 38: 5551-5566, 2018.

7. El-Boustani S, (3444 1#%), Okuno H, Bito H, *Sur M. Locally coordinated synaptic plasticity of visual cortex
neurons in vivo. Science 360: 1349-1354, 2018.

A02-2 (RHE - EZHT)
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toolbox for noise-optimized, generalized spike inference from calcium imaging. Nature Neurosci. 24:1324-1337,
2021.

2.Shiotani H, (34%44l%) , Yamasaki M, Watanabe M, *Mizutani K, *Takai Y. Nectin-2a is localized at
cholinergic neuron dendrites and regulates synapse formation in the medial habenula J. Comp. Neurol.529: 450, 2021
3.Nakamoto C, (64 74M%) , Fukazawa Y, Shigemoto R, Yamasaki M, Sakimura K, *Watanabe M. Expression
mapping, quantification, and complex formation of GluD1 and GluD2 glutamate receptors in adult mouse brain J.
Comp. Neurol. 528: 1003, 2020

4.Salm EJ, Dunn PJ, Shan L, Yamasaki M, (847 #%) , *Tomita S. TMEM163 Regulates ATP-Gated P2X
Receptor and Behavior. Cell Rep. 31: 107704, 2020

5.Hoang H, (74%l%) , Kitamura K, Kawato M, *Toyama K. Improved hyperacuity estimation of spike timing
from calcium imaging. Sci Rep. 10:17844, 2020.

6.*Hoang H, Lang EJ, Hirata Y, Tokuda IT, Aihara K, Toyama K, Kawato M, Schweighofer N. Electrical coupling
controls dimensionality and chaotic firing of inferior olive neurons. PLOS Comp. Biol. 16: 1008075, 2020.
7.Kawamoto N, Ito H, Tokuda IT, *lwasaki H. Damped circadian oscillation in the absence of KaiA in
Synechococcus. Nature Commun. 11: 2242, 2020.
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cerebellar climbing fiber inputs during goal-directed behavior eLife 8: e47021, 2019.
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activated following status epilepticus. JCI Insight, 6: €135391, 2021

4.Parajuli B, (1044 '), *Koizumi S.Transnasal transplantation of human induced pluripotent stem cell-derived
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A02-5/8 (RIH/EHINEE « BFHY)
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EHIMH BT D 1EH &R L7 kI &k L 7= (Neuron 2018; Biol. Psych 2020; Nat Comm 2022), JII 0 52
& DRI EE ~ DGRBS RS U I D & BB A~ DRSS O E 7 Ak %47V (Front. Neural Circ.
2019), M AT L, AKFFIE, AHEFEMEICIS T DM - BEEREIZOWTELE 2B Z 72 - 7= (Front
Beh. Neurosci. 2019: Eur J. Neurosci.2020; TINS 2022), A0 Z% EEFE /L — 7 - B (252 A 72 R R
WHMIE LI T —F 7 7 F v #BR L, FHRHE LICF2, FERET 5288 L7 (Biologically Inspired
Cognitive Architectures 2018 - Proceedings of the Ninth Annual Meeting of the BICA Society 2018) , % 7-A01-
AO2BE DRI « AFF LR T — Z UG OB % ERE O ZEEF B RE& - Vv — 7l E 7 VIS5 H
ko &5 M7 —x%7 7 F v —2#imt - Al L, WHANTHEREAZ I 2 HikmiE ek 2 B8k
L 7= ( Front Comp Neurosci. 2020; Neural Netw 2021; Neural Netw 2022)
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AT e T U — hu ) RADMGERT J — LA BLEARFSEAT 1 Distinguished Professor
Distinguished Professor Sten Grillner, Department of Neuroscience, Karolinska Institute, SE 17177 Stockholm

(Previous comments on the project entitled Brain information dynamics underlying multi-area interconnectivity and
parallel processing led by Professor Haruhiko Bito, University of Tokyo)

This general area of brain research includes many of the most pertinent approaches required to gain further
understanding of the human brain, perhaps the most complex structure created by the biological evolution. The project
has been remarkably productive with altogether more than the 87 highlight articles represented, mostly published in the
very best international journals like 1 Cell, 2 Science, 5 Neuron, 6 Nature Communications, 5 Elife, 2 PNAS, 1 Nature
Protocols, and 4 J Neurosci. The project is subdivided into three parts:

A01, Brain information decoding. The 32 reports provided in this section includes studies of the operation of the
cerebral cortex and how it interacts with the basal ganglia in decision-making and other parts of the nervous system
like thalamus and hippocampus, all very central to an understanding of brain function.

A02, Brain information recording. The 38 reports documented addresses the development of new powerful imaging
techniques allowing simultaneous recording of several types of cells genetically decoded during behavior which will
provide new analytical possibilities. It is also concerned with the neural mechanisms underlying synaptic plasticity
(required for learning), developmental aspects and the interaction between neurons and glia.

AO03, Brain Information Network Construction. The 17 reports listed here deal with more cognitive functions related to
brain imaging on humans and experiments on nonhuman primates and investigates cortical, basal ganglia and habenula
functions, and utilizes also computational approaches. The strength and shortcomings of Al in relation to brain
function is also considered and the possibilities of developing brain-inspired technology in general and in the
perspective of Al.

To summarize, areas A01-03 represents areas of brain research that are now in the center of interest for the
global neuroscience community and are critical for unravelling the functions of the brain that still remain enigmatic.
The project has so far been very successful, as judged from the excellent scientific reports documented. | strongly
recommend that it be continued.

f—~vRev—Ty 77— (B RUKRF - BA U AXRY — 0 2 )V DAPREEIRATE 9 o 4
— sk H—E)

Thomas Mrsic-Flogel (Director and Professor, Sainsbury Wellcome Centre for Neural Circuits and Behaviour,
University College London)

(Previous comments on the project entitled Brain information dynamics underlying multi-area interconnectivity and
parallel processing led by Professor Haruhiko Bito, University of Tokyo)

The consortium project “Brain information dynamics underlying multi-area interconnectivity and parallel processing”
is an exciting venture to understand the nature of communication between brain areas during behaviour and cognition.
The rationale is the following: in order to understand the mechanisms that the brain uses to perceive, learn and make
decisions, it is essential to establish the ground rules by which brain areas communicate with each other. The necessity
to study inter-regional brain interactions is also becoming increasingly recognised in the field of systems and
computational neuroscience. However, there are only a few cooperative efforts to study them, including International
Brain Lab and the Simons Collaboration on the Global Brain. In contrast to these efforts, the current Project
systematically straddles multiple scales, from cytoarchitecture and connectivity, to neural recordings and
manipulations of distinct circuits in different brain regions, and functional measurements in humans to understand the
computational motifs and information transfer between different network nodes. | am excited by the scope and scale of
this collaboration, which is very timely and will have impacts for understanding neurodevelopmental disorders such as
autism as well as inspiring the development of next generation artificial agents.
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