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ZOfh, A0T: RO BfE L L. ~ 7 A2 NREM,REM O HEiH Y 7 #2217 5 FETH D . AT
EH BROMEEN SITEIHITEOFMICE L CoFRoOEMRZZ1T7-, A02: HHE BENDH.
Neurexinl-3 @ floxed ¥~ 7 A D 5% 5 F7-, AO1: ¥TEH BF2> 513, Aldhlll 72— —FHR O
IO, FURT A hat A N TORIAEEEmDDH Z L0 N T,
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AO1: KK Bf—
(1) Eﬁju(DJEE'UE,R

b N OKMEEIZIE 180 128 M SZEOHEENF(EL, 21

O OFEE [ 2l SETIT S K SHEE 72 R RIS I L 2 P8R 2>

OB T HALFRI T . FLT= B DM DS~ 73 e %
HEBd 2 7= D DHAE L 72> TN D, RO PEIENIR I DR SE
fm RN D KIMEEDOANY O£ T RREOHE. M)
— IR F T) OMREIEEMRIZ D vHVA3 dHVA3
wmﬁﬁmc:ﬁﬁ«*aMT%f:o —%. x | T
1o B2 B 0D RELET DM B EEAE 73 kb L 7= B[] 2 o 7 S IR DS A (K6 — 3) NED .Eﬁﬁjﬂ%ﬁz
L RAN=ALT 3 WO THEIZIRHRZ < B E N5 DMz 0 TiiE ‘Eﬁﬁjiwm
LAEGIS TN, FOAT=ZALDO—2E L TCHEBOMEMEIZNES TX
VAR 7R BEE 0 6 K 0 ER AR EE A~ LRSI L O IE (K6 —4) B < Al L:E;ﬁl

MTEDLEBEZLNDN, vUATIIAERNGRIRE To 2 BEOMICZEDH Il: e
BHOMAEEZETELILERH Y | ZOA = XL TEREHA PNV IRE S, T
T TiE. 2O &9 MR B O FHEF RS & & Ry -érmw
FHZIRAR R S AT D720 D A 1 = X W72 A E6—4

HIE D RIBEICER Y LA, TR R S B £ C
2, ORI & R LT,

EFE LRV~ T A (5 B, P5) ORMMEEDHRIEB 28I L, %
BRI EO~y 7E2IER LT 2 A, VI BIXOEERMERTEICBEZ L
F 7 b E— (RIS DMFEL, VIB I OEKATEFO LT/ b

‘ =%t T TS, R L CHRIEE 2T 2 LRI (X
6 — 5T HRIEBOEENME~ v 7) ., ~ 7 ADOWMRZRELIZE ZA, ZOHEEIIRE DT
52 B SN, EIEHEOEEN, V1 & EREREE I G- T\ 2 L SR
SNz, FILTIL, PS5 DR CTERMATEICA LD BIEENL, VI 6labd D
7259, FNEHERGEK (LPN) 22BAnb b D75 9 Dy,

PS5 COMBERIRE A DM I 2~ 7= & 2 A, SRR E I OMBITIRV S, VIE 4%
BB ORI OMEIZTEN- 7 (X6 — 6 ITHEEENFERI OE DT . 77, Bk
R BRI C b . B RIRRIE OO B YR B R = ORI < . IERERIE 0 B YRR B B9[]
@ﬁ%%mmﬂ TR S & BEAIRR S 1 I8 3~ 2 @ IR AR B ] O FH BRI 3K 2 5 7=,

TR F 7 X RE AR IR I B 5 2 SR AR B [ C v e
B2 R R A RIEEN EORKE Tlabo TE TV AINER
FAET D728, PSTHEIRMARLEIC, ML ——Z7EA L, PSOERET, & Dfifs]
Bﬂ PN FHFEB DIEET D20 % 1T, VIO ERIETE (HVA) ~O BB & FHT

PETITEALEREL TRV ExbhoTz (K6 —70) ., EmRIEFTE (HVA)
Me—7 i 2 e Fﬂ&%%>ikAkﬁé%Lfb%M\:kﬁdo#o
= (M6 —-70@) ., —J., WBIRFK (LPN) 2> 5 @ik B~
&%m\%@&KT+A%LLTW6 ERbholz (M6 —70) . AR
DE TR MRS O & AR B I LPN O [E UEAL b S 252 17 T\ 5 D
DERGELTZ & 2 A, BRRREE « BARESIZ X > T, LPNOD 872 25000 & % bt &
R TWHZenbipole (M6—8) , ZOZLrb, PSOBEMETIE, MIRHK 1=t =PoR
OHAFIEEN, V12N ST, ERELPNZD L TERRREIFICEE L TV D (X =AL =PM =AM =Rl

6 — 1 0LDP5) Z LAREBEI, & HICLPND D IFHIFRE & B TR A it L < | BI6—8

% (K6 —10/LEDP5) Z LRSI, EEEZ ORI Z M ko AIEEI 2Mai - T
WHZ EEUTO OO ETHRIE L, (1) EEEGABAT 2= T4 5 &, WmkERE O B %
IHENT & IR CRELSBLTHZ L 2R L7z (2 LPNZGABAT 2= F T4 2 &, &kAE
RHOBAIEHIRE DT 2R L7, DEICLY | FEREREIC, B & SRR H T,
M SED A RIEE DM > TWA Z ERbhotz (K6 —1 0£DPS)

X BT, O D B RREKRH CERRRE IR > TL 5 BRIEHOREN SOV THRIEEL T,
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ZOBARBEEFEL, VIO EKRRRE, FRIEERERTFROBEOBKICEETHD &
WAL Cle, ZNERGET 5720, A% TSIV AOMRZRELTZEZ A, VI
OERARE . E - XmRARSRE O S ORENEEICHEINZ (X6 — 9 TOM),
UL b, HEEFRFES DR S DRI, MBI & KIS O S5 o7 BEEE 2572 <

BRI SN D Z 2 RWELE (K6 —10ED P5), &HIT, ZORKEIE
T D MEEE kO BRISENC L0 . MIEOEFTE H O O IERS L E O R T B EE I 1
RA B, THUDEEE S & 72> T, KINEZE DL E A5 7 B AE R 0O IR HE A A3 50 i
T DG A B ITR SR A

P5 P10 ~
Dorsal [hva | | [HvA | Yenta H\L .—-Hl\m PR SIS (\6__ 104 6—09
V1 stream siream V1 [ /"(. 1 D PIO) : & 753745‘ éﬂf:

HVA ‘ HVA A1 ] [ iva (Murakami et al., 2022, Nature),

L P«nitericrr — Poste!icr o .f-.r[ien'or — Pnsle]iar i Kﬁ%aikﬂ%&g@ﬁﬁ@?mﬂ%é@ﬁZ&)( 7
Nentral LPN /Dorsal Nentral  LPN :’Dorsal = X‘A %%}] 5]) VC Eyq % z))c: L?—: 71:7_:_‘ aj— —/C?I;ﬁ < . $

& 3 W R & AR LT b TETH )
lhm*”ffgﬁe—1o o F AN THIBEDBIFE % 59 5 ATHEME
Nd 5,

(2) FTEMAIREEE L TLWALEHRETHLONA=HEIZDOT

RAGIE, AZEM5E0 A0T: BN B, §F% & & LFEMELITV., FHEEORT B, BRICHET
FEEROHAEEZ T o T2, EFHRFEOEN O SHE THLER —F L LFEMNEEIT-> T D,
AO1: EEJIl fBF& FE ST OB NI OTEE LK OV T 7 2 DREEZLIZ OV TR ZEE NI
F 501 A=A A, BRCRE—BHIRER EICHAET 280D T 7T A& TR Z x5 L LT Rk 2e
EUETY IO E R AN THREDERBICOWTITIT L A EWFZER A TR BE)NTHRBE R
PO TE—2—DKENEREH T, ~ U AR HEAIIAHLYTH54E% 2 HH 28 HET, 6 H
MOBEME L~ U R L, £ O%EERE T 24 FEH OBREREIC L 20 E 5 %, o ity s
1) - BRI 21T > 72, BT O~ 7 2O FEENOFFE KIF OFREBLE &K ONZ OFE A4 O A REM:
DD ITNE I VBEZRERFFEY 7 2=y NORICERRENZRD T, FrE KIF BEEDO /-l
M ET, o TR FABRIEIC X D RRAERE ~ DL M L, = OEBRIZEB W T 6 1M
IZED TN T A A= I L0 TR X9 2 115 B N O ARSNGB M 2 MR AT L 72, e KIF
DORBLEDO BRI X D RHERE~ D E, W R LOMNT, RA N F 7 A EICHFEET D5
TE KIF OFEAaf 7V H I VR RKEOFNT O 3 sUTE R Z2H TR EIT o7z, 2o OFER %5
IZE EDHTND,
AO1: S IF  ABREN O FINIIHREIRO U EF Y o IR 5 2 & TRER 2R B 25
< BND, LLaens, VEFT U U ZOBRBRICBWT, PO X5 L TEEDHRIEE O Nk S
. TN DZEE DN D IAEN D DONT L 550> TV o T-, MRRIEE DX Y AL, [T A
A Ko TAELDZERMBN TS, T72bb, —DODKRA h 7 AMIEIZEBV T, AHXIIZ R
SHEMILIEATZAT O 7 AnmbEnd—F, 98<, A LARWATZITH U F T ANV AER
Bo VT ABEDEEEZROEMNIT D720, SHIF~ U A@EEMIEZET LV E LTIEZ1T o7,
PRGN A BRE 5 FEBRSC CRISPR-Cas9 % Wi FERIC KL . [BE] LR AR50
NMDA S FRASIN, THEE | & 72 DRHIRZZE O] 0 AZ ZRE L TWD Z & Z4ds RhoA 241 L T4
CTWDHZ ENHH LT, &5, RhoA D FRET A A —Y 2 7 &{THo7- & 2 A, NMDA ZZFEDH DA
FNEL W H D ZEHE T RhoA ZIEMEALT BT 200vb 63, IEM L SN ZB/RIRICB W CIERATEIC
RhoA DOl Z4T>TEY . MVIABNPBF- TS Z ENHH L7, 2F Y. NMDA ZHEKRDOIENE
X, RETOLR# (save-mesignal) & 7 12— L7 0 GAZAEEE  (lateral inhibition) &5 —H>D T 7))L
B CU T T ABEEBIERH I L TCWD I EBRHLN Lo Te, ZOUTF T~ ANLILVE 4 8
OBPRZER Y €TV U 7B W TCHLEETH D Z ED/REII, NMDA ZRIREIFH 2T 7 ABREICE
BHIIR AT = AL THDH EF 2 55 (Fujimoto etal., Dev Cell 2023) , FEARRY 72 JFERIXB & 002 72 o 723,
A1% RhoA N7 BHIEH 21T 5 120 D4y TR ORI - 5,
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(1) AEDERRR

W B HIi%, RfEEREHFANIC, OME OEEKIZE T 57 /7 AREE AW 1 RNES T 7 A
SN EREREANT E L Ol DO =2 —a U BRIND 1 AR 2 LYV ORGE CE B R &
NGB T D200 A4 A= 7kl OFbNT®ET 7 F TS TEA D RISA Dby
BT 0T 7 A NV E MR DR FEZBRE « e T 252 &, Mk EEND 1 ==2—n
Y EDBRARL D TRIT 0 T 7 A NV ERERECEHT D T2 D DTN T T A CEEET D, 2
DINA T T A 2 e AR ] T AR A B A S IS AT IC B BT 2 NTES T A X VNI B2
AT+252 LT, BAMICFFED 1 HIIRANSS U P RET a7y ANVERLNIT D, Zhicky, i
R Z X2 DAL O HAED S TR S 125 MR A R O RFZE M0 A IZE D & CTHERATRE & 72
0. CREROEE IR0 T T A AR O E N HEE S D,

PR E COR2EYT, |l =2—a 2 EOEED R, & | A3 2 LA THRGEI S - fi#
W D7D DN SA T T4 L OREEEL | ASA A MR X o X7 E O %2 S0 OF @
DiERR L7z, BERINEZ LTSRS,

TP, ARBICBT D7 AREHIN LS TR EE ST 1 MIRNE S T T AR LRy R
WateL Lz, ZNETIC REEO Y F T AGAR0V T T IARED X D7 ) SFRE S 1S5 —
WEERLIL T2, ZOHFITIEASS, O R[EMERBUCEE E Su)d AMPA B E 7213 NMDA Bl 7 L2 3
R BIROY T 2=y h0, VT RRIOEE R @G # 7 Th D PSD95, A UL v 7 A%
(ZJRTET % RasGAP ¥ RV ENGEND, s 73 W FOEER VA=) —2FH+25 2
& T, F—Z ORI E & MIRNIZRET DTN ENOHEM ZEHRA ST D 2 Lo, B

e AFERNEDALS 2 7 A FAW TR A ONTEX v 37 '8 % 6l — 8z CRIBHC IR+ A 2 & =6 —1 1
W2 L7,
WIT, PEZ U N E PSR SN —=a—a L DA A— 0 75040 3D rendering

b EAT > 1-, RBEICENT-V ) a—lEdm L v X2 W, &
HD I 5 [EERERET A (EE 80-100 pm) ZBIZR4 52 L T, 147 x 147 x
100 pm DJRHIFHN G | fE %2 O Z/RA 2 2GR AT 2 DI+ 7o @ ORI & o
TFNDOEEBMEFFIMEZT- A v 7 BB ORIHIC R Lz, S 51T, #fk
FEH{LiE SeeDB2G  (AZEMFFE AOL: A HIEABF) & OMABDOHEIZED |
L VELDH DB D 424 x 424 X 257 pm DA A— 2 TR Y 22— 4
A7 (M6 —11), ZHUTH =2 —8a > OBNMRZER O KERL 5 53— L L .

T, EABOFIETTRA 4025 0 254 2 BRI SN, P PR P25 TR

EBIC, SO NTEB ORI 2t 5720, V7P AOBSEZEE E @Ry a—LL A=V
T A EBAICERA L7203 & BLBRGEI 2 5% L, 22 AL 08 e R il % FHA
9% Image] ¥ 7 B0, 13 L ILTZ K AL BT HHOL VAR
WEME T —~ v B 7357200 Matlab 22— K% ;
MEIZERL LTz, 16k, BRI S RS AL o
HEBfENT X, A ERR O a2 h2E X D LIRIEARTEE
THoT=0., AR > T 1 filad7= 0 5T 30 4
PR\ HHE S, TR s Bl B L7z (M6 — 1
2), LR LMBHTNROME L& D76, FUM KR
HBEHRR & OFEIZE T A TAEEIC X 2 RE 2 O AR poor (Botiom 5%)
BAERLTND, ITIEOR EICMA, BHRZEED [ ge— 1o |BAR/M VISHITLAEAPARO
%757 A MEORBN TR 72 55 A Bk R RRBETIELY
Boohb, TNETIC, fFt REOD=a2—arnb=a—nr | {HHZD 1108~4025 {12 f S A R
A VNCBTOINIES T T AZ U RIEORET a7 74U U 7T LTz,

LI EOWNREIL, BIE, BRIIIRICE T 2 B RGmCE L TEBERT CH D, /o, TS O
BO—FIZHONWTIE, AL Z T WA A= 0 ZEICBET 2 L FEMFEGR ST E L THEE L2 (Hanaoka
etal., J. Am. Chem. Soc.2022), & H 1T, RS & OB S D H PARERDE o 7" 2453557 Nlgn3 12
DN T ORFIR L2 EIAE(T S & L THFE L7z (Uchigashima et al., Front. Mol. Neurosci. 2021), Z Dff
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2, BHARICB T D 1 =a—8r EOKANSS O 1RELT a7 7 A )L OMERERIFENT FIEIZE T 5 Ak
BRFL LT, REEREME S RO CHRREY 4 0], 22RELE 3 T2 -72,

ASfRIE, THVETICHF Lz | MlafiER A RA VPR a7 7 A Vil &~ 7 A 1 IREHTEEF O
BEAINCISHT D 2 S lck» T, A E RS ST DAL U RBATe 77 A4 ) v 72D DT E
Thb, —FH. YHOFETIX, AR TEAER SNTZNES T T AZ T EIZIMATANA >
OREE S XA LT T ABIERT DL LT, A VORI LSO E T2 LMNIT L TE
THoTeM, WIEX 37 B OGN E L EICHE W20, ERAZRBIEIZE > T, iR H
WDH T HERTHEDRENNELEZ TS,

(2) HERIR L EELTULWSAEMRETHONAIHRIZDOLT

W B O, AZEMZEO A0T: FTE BF. $IIl B, A02: RE EBB L LFEFEZ1TV, A0 8K
B2 L HFEFZED ATREMEIC DWW TR L T& 72,

AO1: 5K £2
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07U T OG-, FRRIE I OBEENTEAS O, EIR L L TORTEHENFE RO BIE
BERBNCIR TV, ZNETIC, HIRERET L~ AORKAEFICBIT S I 7 a7 U TIRFH2
MR AR EZ I D L, 22 CTOEKMANI 7 v 7 U 7 O/IEI%, HEEFRELZEL CTiTbh
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AO1: i+ B
(1) HROERKR
By the end of the project period, the present project aims to collect two complementary datasets to assess how
much variability in critical period (CP) timing of human infants can be explained by environmental differences. The
overall and mid-term goals as well as the current execution state of both sub-projects are discussed in turn.

Longitudinal individual differences dataset

This dataset has the goal to link two main relevant sources of environmental input, linguistic and social, to infants’
language outcomes on the levels of sounds, words, and syntax. Environmental input is collected via at-home
recordings to obtain a faithful representation of infants’ actual input, while language outcomes are assessed in
rigorous lab experiments and parental questionnaires.
Project content and its modifications

Data collection was originally planned as a combination of at-home environmental language recordings and in-
lab behavioral and electroencephalography (EEG) experiments on language outcomes, starting at 1 month of age.
This plan had to be modified due to pandemic restrictions, to still start longitudinal data collection early enough to
finish within the project period. We excluded EEG data collection from the longitudinal sample since it requires
prolonged close contact. Instead, we now collect a cross-sectional sample of EEG data, which is possible now that
pandemic constraints have eased. We also raised the starting age from 1 to 6 months, a less vulnerable population
which still allows to straddle critical periods for speech sounds. Outcomes will be quantitative data on infants’
linguistic input (e.g., quantity of speech sounds and words) as well as social-communicative environment (e.g. turn-
taking, number of talkers, communicative content) on the one hand, and language outcomes (early speech perception,
word recognition, vocabulary and syntactic development). This dataset will allow us to assess the degree to which
variability in linguistic and social input can predict language outcomes on multiple levels.
Project timeline and its modifications

We are around a year delayed in terms of longitudinal data collection since we had to pause data collection
completely for more than a year. We made up for this by raising the starting age from 1 to 6 months, overall
longitudinal data collection per infant now only takes 12 instead of 17 months, which, given the staggered starting
dates of individual data collection, means that we can end overall data collection around the end of FY2024 as
foreseen, and to dedicate the remainder of the project period to continued analysis and write-ups.

Project status

As of now, we have collected a sample of 40 6-months-old infants’ data which are progressively followed through
at 9, 12, 15, and 18 months of age (we foresee having 30 infants in the final sample). We have started hand-coding
part of these data as well as developing automatic analysis pipelines for large at-home audio data (Li et al., 2022; we
will have ca. 2400h of audio at the end of data collection).

Cross-sectional dataset

The second dataset will zoom in on one particular phenomenon: Perceptual attunement to native speech sound
contrasts. By testing infants on an unprecedented large variety of contrasts in an online study, we will provide a
detailed account of environmental influences on infants’ early speech sound acquisition.
Project content and its modifications

We will test infants on speech sound contrasts varying in nativeness, frequency of occurrence, and acoustic
distance. In order to make it possible to test infants on such a large amount of contrasts, we will use online studies,
that is, test infants via webcam remotely from their homes. The bulk of this project is therefore technological
development of online testing methods for this purpose.

Project timeline and its modifications
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A. Classification of noise factors B. Frequency of occurrence We had foreseen technical development of online
Environmental Factors | | of noise factors

- Ughiing - testing and its adaptation to Japanese to take about half of
;‘;E':?E:m -_— " the project period, with testing starting after. We are slightly
cagher ot | lagging behind, since rigorous online testing of infants is a
O - L i new and challenging method. Since no experimenter is
aitdacors R present, experimental noise is large (e.g., parents not
: %ﬂoﬂ =-I ! . positioning their infant right, sound sources in the
S U —— g dl background, infant more easily distracted). In addition,
| et — internet connectivity issues lead to timing inaccuracies, and
T T e automatic coding of infant gaze from webcam data is still
Project status -
We have progressed on technological development. We first collected .
pilot online data from around 50 US American infants on an English- | ’
language platform to test the procedure and develop protocols. We are now } ’ }
actively working on translating the platform to Japanese so that Japanese ' }. P
caregivers can access it (Zaadnordijk et al., 2021). In parallel, we have I ! | | T
analyzed 61 videos from infant at-home experiment to identify sources of I 1
noise (X6 — 1 3), and we have conducted rigorous tests with adults to : .

find out which of these noise sources are most detrimental to automatic gaze . s
direction coding (Hagihara et al., 2022; Tsuji et al., 2022).

Other work " ioting
During the first period of the pandemic where we were not able Noise  factors  (lighting,

to run experiments, we analyzed existing datasets to gain insights on 6 — 14 | distance from screen, head
orientation) differentially
affect automatic gaze
direction coding.

the role of household factors on vocabulary development (Havron et
al., 2022).

(2) HAEMRLEEELTOLILEMRTRONI-FBRIZONT

51X, AR A0 f8H K, A0 : BE H'# 05 & LFEFRIC OV TRET L TE 72,
01: 8@ Mk

HAERTORBLOEHIIA b L ARRERFFESCHMIED U A7 OBREZER TH 5 L\ 9 EFEHIREILIC
HOE | fEH % I, ZOBEMATIA L 9 @ a T LEREOHMAEEAEZREL WD, BEEO X L AN
BHSTEEBICOEETINE ) DEFRDLEZDIC, O N ARRHSTEORRICE 2 2 BT
B@ﬁ‘ér?ﬁ? 5’2\’_’?&&1/71 (Havron et al., 2022), & H OAFFE TR S V2R IE DS, BEBLO A R L AN
SEEACE 2 DR EBOFHRICHLEH TE D AREMEN S D 0ERT D,

AO1 : BFH EB&

P AEERIL, BRI OERAMICBIT 2R 2 T 2 BB ER TH D, EHOIL, &
6F LA BREE O AN A, AR AR oo ] M & R O RSt R B OO FIE I 7 8E 2 F2E LT
%o F, HiE, BAMOHSREN SFEEFOBRICKETEEICONTHREL TS, 22T,
DWW RIE U7 SREE ARG 2 2 EZTT 2012, BHOMIEE RSB0 E#EiwmT D,
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A02: N> Lo Ei

(1) BIROERKR

EHBOINCIIINO S £ S E RN BET AN FET 52 ERMonTW5D, ZIVE TIHHER
ROWER 72 E LA A2 B RE O BRI A 7 = X ADRGERI G L SN TE T, TNETOMET, ~r v
=%, BRSRICET DEEA M FTEME OB X, B E o T EEE L ERBEE ST 5N TV T~ iR
%# JREERTIC T BRI LR 95 Z L 2R A L7z (PNAS2023), — 7., iBA<oiEE 7a & D ERESEE D
FEZIS S FRRICAEBR ORI OFENTEINTND DD, ZOFEMIZH BT > TR,
A &Jﬁ%i%@%?%’%ﬂVC% FEE ORI OBAEIC LV BT 5 Z LB FEETH HHE N
b, ZOBEMEITEICHTH - EEN TR L VTN TELR, TFEA~C Va2 bk, 2 TEn i
FRICEVAMRETH L Z L 2R T H/EREHETND, FZ, FFEDEX Y T 41T DIEEN T OIS
TR 2D AEEMEARE L, MR Z RS2 2 S X VA Z B TE 2R H 5,

AR TITEBRN ED L D REFR A D =X LK 0 EEZ T 50, T BRI FiR & i
S BRI &@i9ﬁ%@%&i?#&woﬂﬁm@4/&§7yay%%%fé:&%ﬁ%bfméo

HERE ORI E%ﬁ%ﬁ%%%m?ét . BBV OB ORI A N LA E 5
AR T O EREEE %@%ﬁﬁ%% iDMETé F IR L B OEOETERT A R ¥

—7w hE LT, %ﬁ%f@%mﬂ&ﬂm%t SR %v«w(®@ﬁ$@ﬁM%MEL ZTOHEE L
DORREIRE ZMFET D, R A TR RIETHEL TR D7D, E 3 BEE o w] ¥ B
S FOARRIE BN S EIRRRIC K 0 B T 5008 0 D RGEET 5, & L TRE S L7k R D 28k % HKBRAY
BRI X VB EEZ L, A CEAMNHER SN0 E S MhEMGET 5,
INETEEICEBREEKT AENMORE, BLORZEDL A=A LORFEICEY AT, T4
B OBEH OB W CTEIRBEEZ B L DENA NV AZ~ T RZE 2, ~ U ADNRIKICHE
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Okuno Y, Sakoori K, Matsuyama K, Yamasaki M, Watanabe M, Hashimoto K, *Watanabe T, *Kano M. PTP$ is a
presynaptic organizer for formation and maintenance of climbing fiber to Purkinje cell synapses in the developing
cerebellum. Front. Mol. Neurosci. 16: 1206245, 2023.

Obi-Nagata K, Suzuki N, Miyake R, MacDonald ML, Fish KN, Ozawa K, Nagahama K, Okimura T, Tanaka S, Kano
M, Fukazawa Y, Sweet RA, *Hayashi-Takagi A. Distorted neurocomputation by a small number of extra-large
spines in psychiatric disorders. Sci. Adv. 9: eade5973, 2023.

Itami C, Uesaka N, Huang J-Y, Lu H-C, Sakimura K, Kano M, *Kimura F. Endocannabinoid-dependent formation
of columnar axonal projection in the mouse cerebral cortex. Proc. Natl. Acad. Sci. USA. 119: €2122700119, 2022.

Lai ESK, Nakayama H, Miyazaki T, Nakazawa T, Tabuchi K, Hashimoto K, Watanabe T, *Kano M. An autism-
associated neuroligin-3 mutation affects developmental synapse elimination in the cerebellum. Front. Neural
Circuits 15: 676891, 2021.

Nagahama K, Fujino S, Watanabe T, Uesaka N, *Kano M. Combining electrophysiology and optogenetics for
functional screening of pyramidal neurons in the mouse prefrontal cortex. STAR Protoc. 2: 100469, 2021.
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Kano, M. Calcium-dependent regulation of climbing fiber synapse elimination in the developing cerebellum. The
12th International Symposium of the RESEARCH ON THE CEREBELLUM AND ATAXIAS (SRCASRCA2022).
October 21-22, 2022

Kano, M. Calcium-dependent synapse pruning in the developing cerebellum. The 10th International Meeting on
Metabotropic Glutamate Receptors. October 1-6, 2021
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*Osaki H, Kanaya M, UetaY, *Miyata M. Distinct nociception processing in the dysgranular and barrel regions of
the mouse somatosensory cortex. Nat. Commun. 13: 3622, 2022

Miyoshi G, Ueta Y, Natsubori A, Hiraga K, Osaki H, Yagasaki Y. Kishi Y, Yanagawa Y, Fishell G, Machold PR,
*Miyata, M. FoxG1 regulates the formation of cortical GABAergic circuit during an early postnatal critical period
resulting in autism spectrum disorder-like phenotypes. Nat. Commun. 12: 3773, 2021.

UetaY, *Mivata M. Electrophysiological and anatomical characterization of synaptic remodeling in the mouse
whisker thalamus. STAR Protoc. 2: 100743-, 2021.

*Midorikawa M, *Miyata M. Distinct functional developments of surviving and eliminated presynaptic terminals.
Proc. Natl. Acad. Sci. USA. 118: 2022423118, 2021.

*Ueta Y, *Miyata M. Brainstem local microglia induce whisker map plasticity in the thalamus after peripheral nerve
injury. Cell Rep. 34: 108823, 2021.

Narushima M, Agetsuma M, *Nabekura J. Development and experience-dependent modulation of the defensive
behaviors of mice to visual threats. J. Physiol. Sci. 72: 5, 2020.
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Miyata M. Distinct transmitter release kinetics from surviving and eliminating presynaptic terminals. NEURO2022

(The 45th Annual Meeting of the Japan Neuroscience Society) Symposium, June30-July3, 2022.
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Murakami T, *Ohki K. Thalamocortical circuits for the formation of hierarchical pathways in the mammalian visual
cortex. Front. Neural Circuits. 17:.1155195, 2023.

Tezuka Y, Hagihara KM, Ohki K, Hirano T, *Tagawa Y. Developmental stage-specific spontaneous activity
contributes to callosal axon projections. eLife. 11: €72435, 2022.

Murakami T, Matsui T, Uemura M, *Ohki K. Modular strategy for development of the hierarchical visual network in
mice. Nature 608: 578-585, 2022.

Kondo S, Kiyohara Y, *Ohki K. Response selectivity of the lateral posterior nucleus axons projecting to the mouse
primary visual cortex. Front. Neural Circuits. 16: 825735, 2022.

Chatterjee S, Ohki K, *Reid RC. Chromatic micromaps in primary visual cortex. Nat. Commun. 12: 2315, 2021.

Hagihara KM, Ishikawa AW, Yoshimura Y, Tagawa Y, *Ohki K. Long-range interhemispheric projection neurons
show biased response properties and fine-scale local subnetworks in mouse visual cortex. Cereb. Cortex 31: 1307-
1315, 2021.
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Ohki K. Modular strategy for development of the hierarchical visual system. NEURO2022 (The 45th Annual Meeting
of the Japan Neuroscience Society) Symposium, June30-July3, 2022.
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*Hanaoka K, Iwaki S, Yagi K, Myochin T, Ikeno T, Ohno H, Sasaki E, Komatsu T, Ueno T, Uchigashima M, Mikuni
T, Tainaka K, Tahara S, Takeuchi S, Tahara T, Uchiyama M, Nagano T, *Urano Y. General Design Strategy to
Precisely Control the Emission of Fluorophores via a Twisted Intramolecular Charge Transfer (TICT) Process. J.
Am. Chem. Soc. 144: 19778-19790, 2022.

*Uchigashima M, Cheung A, *Futai K. Neuroligin-3: A Circuit-Specific Synapse Organizer That Shapes Normal
Function and Autism Spectrum Disorder-Associated Dysfunction. Front. Mol. Neurosci. 14: 749164, 2021.
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Uchigashima M, Hayashi Y, Futai K. Regulation of presynaptic release machinery by cell adhesion molecules.
Molecular Mechanisms of Neurotransmitter Release, Second edition, Springer Nature, in press.
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Havron N, Lovcevic I, Kee MZL, Chen H, Chong YS, Daniel M, Broekman BFP, *Tsuji S. The effect of older sibling,
postnatal maternal stress, and household factors on language development in two- to four-year-old children. Dev.
Psychol. 58(11): 2096, 2022.

Zaadnoordijk L, Buckler H, Cusack R, Tsuji S, *Bergmann C. A Global Perspective on Testing Infants Online:
Introducing ManyBabies-AtHome. Front. Psychol. 13: 3811, 2021.
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*Vergara P, Wang Y, Srinivasan S, Cherasse Y, Naoi T, Sugaya Y, Sakurai T, Kano M, *Sakaguchi M , CaliAli, a tool
for long-term tracking of neuronal population dynamics in calcium imaging. BioRxiv. 2023.

Koyanagi I, Tezuka T, Yu J, Srinivasan S, Naoi T, Yasugaki S, Nakai A, Taniguchi S, Hayashi Y, Nakano Y,
*Sakaguchi M. Fully automatic REM sleep stage-specific intervention systems using single EEG in mice. Neurosci.
Res. 186: 51-58, 2022.
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Fukumasu K, Nose A, *Kohsaka H. Extraction of bouton-like structures from neuropil calcium imaging data. Neural
Networks 156: 218-238, 2022.

Zeng X, Komanome Y, Kawasaki T, Inada K, Jonaitis J, Pulver SR, Kazama H, *Nose A. An electrically coupled
pioneer circuit enables motor development via proprioceptive feedback in Drosophila embryos. Curr. Biol. 31:
5327.e5,2021.
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Nose, A. Functional development of neural circuits that regulate animal behaviors The Neurophysics of Locomotion,
2022.7.28, California, USA.
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Iwata, S. Kondo, S., Takei, Y. Ohki, K. and N. Hirokawa. Study of the role of molecular motors (KIFs) in visual
critical period. IRCN-iPlasticity International Symposium. Jan 10—11, 2023.
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Egorova D, Nomura Y, *Miyata, S. Impact of hyaluronan size on localization and solubility of the extracellular matrix
in the mouse brain. Glycobiology. in press.

Mubuchi A, Katsumoto S, Tsuboi M, Ishikawa H, Nomura Y, Higashi K, *Miyata, S. Isolation and structural
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characterization of bioactive glycosaminoglycans from the green-lipped mussel Perna canaliculus. Biochem.
Biophys. Res. Commun. 612: 50-56, 2022.
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Osaka J., Yasuda H, Watanuki Y, Kato Y, Nitta Y, Sugie A, *Sato M and *Suzuki T. Identification of genes regulating
stimulus-dependent synaptic assembly in Drosophila using an automated synapse quantification system. Genes
Genet. Syst. 97(6):297-309. 2023.

wE =
("Enlb\uﬁﬂx)

Mori K., *Sakano H. Processing of Odor Information During the Respiratory Cycle in Mice. Front. Neural Circuits
16: 861800, 2022.
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Sakano H. Circuit formation and synaptic plasticity in the mouse olfactory system. International Conference on
Neuroscience and Psychiatry, Nov. 2021.
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*Egawa K, Watanabe M, Shiraishi H, Sato D, Takahashi Y, Nishio S, *Fukuda A. Imbalanced expression of cation-
chloride cotransporters as potential therapeutic target in an Angelman syndrome model mouse. Sci. Rep. 13: 5685,
2023.

Hosoi Y, Akita T, Watanabe M, Ito T, Miyajima H, *Fukuda A. Taurine depletion during fetal and postnatal
development blunts firing responses of neocortical layer II/III pyramidal neurons. Front. Mol. Neurosci. 15:
806798, 2022.

*Tochitani S, Furukawa T, Bando R, Kondo S, Ito T, Matsushima Y, Kojima T, Matsuzaki H, *Fukuda A. GABAa
receptors and maternally derived taurine regulate the temporal specification of progenitors of excitatory
glutamatergic neurons in the mouse developing cortex. Cereb. Cortex, 31: 4554-4575, 2021.
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Hashimoto A, Kawamura N, Tarusawa E, Takeda I, Aoyama Y, Ohno N, Inoue M, Kagamiuchi M, Kato D,
Matsumoto M, Hasegawa Y, Nabekura J, Schaefer A, Moorhouse AJ, Yagi T, *Wake H. Microglia enable cross-
modal plasticity by removing inhibitory synapses. Cell Rep. 42: 112383, 2023.
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Takuro S. Ohashi, *Yuki Ishikawa, Takeshi Awasaki, Matthew P. Su, Yusuke Yoneyama, Nao Morimoto,
*Kamikouchi A. Evolutionary conservation and diversification of auditory neural circuits that process courtship
songs in Drosophila. Sci. Rep. 13: 383, 2023.
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*Nishioka T, Attachaipanich S, Hamaguchi K, Lazarus M, de Kerchove d’Exaerde A, *Macpherson T, *Hikida T.
Error-related signaling in nucleus accumbens D2 receptor-expressing neurons guides inhibition-based choice
behavior in mice. Nat. Commun. 14: 2284, 2023.

Aomine Y, Sakurai K, Macpherson T, Ozawa T, Miyamoto Y, Yoneda Y, Oka M, *Hikida T. Importin a3 (KPNA3)
deficiency augments effortful reward-seeking behavior in mice. Front. Neurosci. 16: 905991, 2022.

*Macpherson T, Kim JY, *Hikida T. Nucleus accumbens core dopamine D2 receptor-expressing neurons control
reversal learning but not set-shifting in behavioral flexibility in male mice. Front. Neurosci. 16: 885380, 2022.
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Kubo R., Hashimoto K. Perioral sensory signaling pathways to the cerebellum via the mesodiencephalic and pontine
regions. IRCN-iPlasticity International Symposium. January 10-11, 2023.
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Fujimoto S, Leiwe MN, Aihara S, Sakaguchi R, Muroyama Y, Kobayakawa R, Kobayakawa K, Saito T, *Imai T.
Activity-dependent local protection and lateral inhibition control synaptic competition in developing mitral cells in
mice. Dev. Cell in press.
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Imai T. Lateral inhibition signals for intraneuronal synaptic competitions. NEURO2022 (The 45th Annual Meeting
of the Japan Neuroscience Society) Symposium, June30-July3, 2022.
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Hirai H, Sakaba T, *Hashimotodani Y. Subcortical glutamatergic inputs exhibit a Hebbian form of long-term
potentiation in the dentate gyrus. Cell Rep. 41: 111871, 2022.
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Tabuchi E, Sakaba T, *Hashimotodani Y. Excitatory selective LTP of supramammillary glutamatergic/GABAergic
cotransmission potentiates dentate granule cell firing. Proc. Natl. Acad. Sci. USA. 119: €2119636119, 2022.
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Hashimotodani Y. Long-term plasticity in the supramammillary-dentate gyrus circuit. The Spring Hippocampal
Research Conference. May 28-June 2, 2023. Verona, Italy.
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Nakagawa, N., Iwasato, T. Golgi apparatus polarity shift facilitates dendritic refinement in the neonatal barrel cortex.
Development and Plasticity of the Brain, October 21-23, 2022. Mie, Japan.
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Ueda HH, Nagasawa Y, Sato A, Onda M, and * Murakoshi H. Chronic neuronal excitation leads to dual metaplasticity
in the signaling for structural long-term potentiation. Cell Rep. 38: 110153, 2022.

* Murakoshi H, Ueda HH, Goto R, Hamada K, Nagasawa Y, and *Fuji T. In-vivo three- and four-photon fluorescence
microscopy using a 1.8 pm femtosecond fiber laser system. Biomed. Opt. Exp. 14: 326-334, 2022.
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*Kanamaru T, Hensch TK, Aihara, K. Maximal memory capacity near the edge of chaos in balanced cortical E-I
networks. Neural Comput. in press, 2023.

Wu C, Gaier ED, Nihalani BR, Whitecross S, *Hensch TK, Hunter DG. Durable recovery from amblyopia with
donepezil. Sci. Rep. in press. 2023.

Quast KB, Reh RK, Caiati MD, Kopell N, McCarthy NM, *Hensch TK. Rapid synaptic and gamma rhythm signature
of mouse critical period plasticity. Proc. Natl. Acad. Sci. USA. 120: 212318212, 2023.

Matsuda YT, Miyamoto H, Joho RH, *Hensch TK. K,3.1 channels regulate the rate of critical period plasticity.
Neurosci. Res. 167: 3-10, 2021.

(FEHER)

Hensch TK. Oscillatory signature of critical period plasticity. NEURO2022 (The 45th Annual Meeting of the Japan
Neuroscience Society) Symposium, June30-July3, 2022.
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*Kanamaru T, Hensch TK, Aihara K. Maximal memory capacity near the edge of chaos in balanced cortical E-I
networks. Neural Comput. 2023. in press.

(FEER)

Sviridova N, Artoni P, Fagiolini M, Hensch TK, *Aihara K. Dynamical characteristics of wild-type mouse
spontaneous pupillary fluctuations. In Proceedings of 2021 43rd Annual International Conference of the IEEE
Engineering in Medicine & Biology Society (EMBC), IEEE, 853-856, 2021.
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Eiro T, Miyazaki T, Hatano M, Nakajima W, Arisawa T, Takada Y, Kimura K, Sano A, Nakano K, Mihara T, Takayama
Y, Ikegaya N, Iwasaki M, Hishimoto A, Noda Y, Miyazaki T, Uchida H, Tani H, Nagai N, Koizumi T, Nakajima S,
Mimura M, Matsuda N, Kanai K, Takahashi K, Ito H, Hirano Y, Kimura Y, Matsumoto R, Ikeda A, *Takahashi T.
Dynamics of AMPA receptors regulate epileptogenesis in patients with epilepsy. Cell Rep. Med. 4: 101020, 2023.

Arisawa T, Kimura K, Miyazaki T, Takada Y, Nakajima W, Ota W, Ichijo S, Sano A, Hirao Y, Kurita J, Nishimura Y,
*Takahashi T. Synthesis of ['®F] fluorine-labeled K-2 derivatives as radiotracers for AMPA receptors. Nucl. Med.
Biol. 110-111: 47-58, 2022.

Miyazaki T, Takayama Y, Iwasaki M, Hatano M, Nakajima W, lkegaya N, Yamamoto T, Tsuchimoto S, Kato H
*Takahashi T. Epileptic discharges initiate from brain areas with elevated accumulation of a-amino-3-hydroxy-5-
methyl-4-isoxazole propionic acid receptors. Brain Commun. fcac023, 2022.

Hatano M, Tomoyuki M, Ishiwata Y, Nakajima W, Arisawa T, Kuroki Y, Kobayashi A, Takada Y, Ogawa M,
Kawamura K, Zhang M R, Higuchi M, Taguri M, Kimura Y, *Takahashi T. Biodistribution and radiation dosimetry
of the positron emission tomography probe for AMPA receptor, [11C]K-2, in healthy human subjects. Sci. Rep. 11:
1598, 2021.

(FEHER)

Takahashi, T. Translational medicine with the PET tracer for glutamate AMPA receptor. 13th Congress of the World
Federation of Nuclear Medicine and Biology (WFNMB 2022). September 7-11, 2022.

Takahashi, T. AMPA receptor PET study in epilepsy surgery candidates. 13" Asian & Oceanian Epilepsy Congress
(13" AOEC). June 10-13, 2021.
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Kodama M, iwama S, Morishige M, *Ushiba, J. Thirty-minute motor imagery exercise aided by EEG sensorimotor
rhythm neurofeedback enhances morphing of sensorimotor cortices: a double-blind sham-controlled study. Cereb.
Cortex. Bhac525, 2023. (Online ahead of print)..

Hayashi M, Okuyama K, Mizuguchi N, Hirose R, Okamoto T, Kawakami M, *Ushiba, J. Spatially bivariate EEG-
neurofeedback can manipulate interhemispheric inhibition. eLife. 11: €76411, 2022.

FRER)

Hayashi M, Okuyama K, Mizuguchi N, Hirose R, Okamoto T, Kawakami M, Ushiba J. Interhemispheric balancing
of M1 excitability through BCI-based neurofeedback. Society for the Neural Control of Movement. July 25-29,
2022.

A02: NEWE

ER &t
(*’Enlb\nmjc)

Watanabe T. Autism spectrum disorder and brain state dynamics. Folia pharmacol. Japonica 158(2):154-158. 2023.
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Watanabe T. Brain state dynamics underpinning perceptual internal model and controlling cognitive modes.
NEURO2022 (The 45th Annual Meeting of the Japan Neuroscience Society) Symposium, June30-July3, 2022.
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Nakamura Y, Kurabe M, Matsumoto M, Sato T, Miyashita S, Hoshina K, Kamiya Y, Tainaka K, Matsuzawa H, Ohno
N, *Ueno M. Cerebrospinal fluid-contacting neuron tracing reveals structural and functional connectivity for
locomotion in the mouse spinal cord. eLife 12: e83108, 2023.
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Q. Guo, E. Kouyama-Suzuki, Y. Shirai, X. Cao, T. Yanagawa, T. Mori and K. *Tabuchi K. Structural Analysis
Implicates CASK-Liprin-a2 Interaction in Cerebellar Granular Cell Death in MICPCH Syndrome. Cells. 12: 1177,
2023.
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Uemura T, Suzuki-Kouyama E, Kawase S, Kurihara T, Yasumura M, Yoshida T, Fukai S, Yamazaki M, Fei P, Abe M,
Watanabe M, Sakimura K, Mishina M, *Tabuchi K. Neurexins Play a Crucial Role in Cerebellar Granule Cell
Survival by Organizing Autocrine Machinery for Neurotrophins. Cell Rep. 39: 110624, 2022.
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*Saneyoshi T. and Hayashi Y. Imaging of Structural Plasticity of Dendritic Spines with Two-Photon Microscopy.
"Neuronal Morphogenesis - Methods and Protocols" Meth. in Mol. Biol. 2023.
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Matsubayashi J, Kawaguchi Y, Kawakami Y, *Takei, K. Brain-derived neurotrophic factor (BDNF) induces
antagonistic action to Nogo signaling by the upregulation of lateral olfactory tract usher substance (LOTUS)
expression. J. Neurochem. 164: 29-43, 2023.
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Okamura K, *Yoshino H, Ogawa Y, Yamamuro K, Kimoto S, Yamaguchi Y, Nishihata Y, Ikehara M, Makinodan M,
Saito Y, Kishimoto T. Juvenile social isolation immediately affects the synaptic activity and firing property of fast-
spiking parvalbumin-expressing interneuron subtype in mouse medial prefrontal cortex. Cereb. Cortex 33:3591-
36006, 2023.
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*Shimojo M, Ono M, Takuwa H, Mimura K, Nagai Y, Fujinaga M, Kikuchi T, Okada M, Seki C, Tokunaga M, Maeda
J, Takado Y, Takahashi M, Minamihisamatsu T, Zhang MR, Tomita Y, Suzuki N, Maximov A, Suhara T,
Minamimoto T, Sahara N, *Higuchi M. A genetically targeted reporter for PET imaging of deep neuronal circuits
in mammalian brains. EMBO J. 40: ¢107757. 2021.
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