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BRFZEIE, BT LV B ERER E OB RIMEEEEICE D

FCT AHICHELTE, 29 LB FROREIZRB VT,
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JRSAEL - FRENEL R EOBRKRES £ T) SH T (W
W% AL - T - BRI E) T bAAD T b L
PR SRR EOIR OB E TE OB RGEAN L
N oDhb, MEETIE VAT L ma—aH /X
(Systems Neuroscience) | EFEENZMENZDNEC, &
EMB AL E LT DI 41T > T\ 5, SEIT,
BRI 2RO EROERLE L AT L TH D, DIvbiun
FEEZHOTREFELZY , thEORFELHEMFE L2V T 5H & X
Wik, TEESCE) IS SREH R 2, BEHRO L~
NTBIR->TWDHEBSZLND, T SUEDFFIFE,
RO ED XD 7o AT DML > TEIINTND D,
LWV RMOMBEEfEE AL THET,

AR ET DR RED fRHT

BRI RIS < MR (BRI Mg :) <o, SQUID
(B8 T 272 MEG (BRI 72 & o Jeimy st
TUEAT 2 VT, IBERE DI & AT 2 D TV 5, BHRRER
OFHPMBAEFE ERTZ L, BET LROERR S 74
WMEORBEE GO Ln X 512, ERIRAIC AERE 2 3103
LEREN, SHEMBZ2ZORBO#HTSH D, MRI
(functional MRI) X, BifEDH - & bH 172 ismEA A —
YTOEWDO1OTHY, VIR UFHAETT o CTHBIME A e
WTED,

BHWEE

ANH Do TS5 Science 310, 815-819 (2005).

EEREEZPDEL-BRBREEAD =X LOAEH
HAAS 5B O SUEMC RN « ABIE & Vo 72 s ROIMEE RE
LT DO A2 D TV D, EEEOMIEETIE, &
TSR OBERE ML & BERERTEZ B O ST 2 72D O/ 8 F
A LERFE LI BT, FROFEEZFEE L TS EOMKHE
AA=D T EITD, FFRIIEE BICPREIEET T L O
B - TR FIEZ VS ST, MICR T 2 SFEHF SO0

EAFIEZPA LML TWVEZNEEZ TS,

AMFFEE D BT DOFZE Tld, PMRISOMEG: & D FiEE AWV T,
SCIEALER O BE 2 A8 < PHE (SCVE R, Grammar
Center) NEMOBIEEEICH S Z LA EE kD (EKD
Syntax) , ZO [SCEFK] X, SEFEO—D2THDH 7T v —
HEO—EHTH Y, UEPRD TFRFHRE] (b23EHED
FERICH L CREICEEZBRVIRT L) OETHDL Z LA
<, EBRWRRGEEZED TV D, F-, FfRlcsE e
SNDHFEAEFROT S TMIZH D Z &0, HARELET
TR BARATHLTGECTHLHN D ENTND, —F, BloE
FEPCH DU b= U, MIBEEEICH DS O P &
FATAEE I B DRB ORI T b b, BT ns
4D D HARFSE & B 5N % KIMEE O FICR Lizon
IS Th D,
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TR T BIGR LT = T — (R F O iM% Eh
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EOMBZE—IETEDKSICTEEZEAEZTH (FLHE
BMEELVSAF-RIERFEDL I ITEFN LI, (FLFE,
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FALRAF—LEFEMEE (18 —F L aFLEHE, 2019)
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Sakai, K. L.: Language acquisition and brain development. Science 310, 815-819 (2005).

Umejima, K., Ibaraki, T., Yamazaki, T. & Sakai, K. L.: Paper notebooks vs. mobile devices: Brain activation differences
during memory retrieval. Front. Behav. Neurosci. 15, 634158 (2021).

Umejima, K., Flynn, S. & Sakai, K. L.: Enhanced activations in syntax-related regions for multilinguals while acquiring
a new language. Sci. Rep. 11, 7296 (2021).

Sakai, K. L., Oshiba, Y., Horisawa, R., Miyamae, T. & Hayano, R.: Music-experience-related and musical-error-
dependent activations in the brain. Cereb. Cortex. DOI: 10.1093/cercor/bhab478 (2021).
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BIFFEE CIXEREMIIC 1 A B CEM e RIS B L
A R OB & IERIB B ) PO A DA E X E X
ELTRELTHAIOEMRE HIE L T 5, fMlafly 7 )V
YU RINRERY, MRS A I RBEERICR S L2EH &
EMT 24TV DT DT BBF R FIE, AR,
HIEROBHIEEZED T D, BEMICIT, MIERECEY
DORFFMIER 2 BEM IS, BOMB by A I 7 2 c@EA L,
ZOEENEE & BRNEBIEEZIT> T 5E, £, o7z
DI IR TEAR | UNRIR R ED~ A 7 m T3 A
ABAFE, HBEFIFEOIGA BITo> T 5,

ek HE OB CEBRIEDEEN - RN IEMALIRE

BRI OEM TIE, Btk &M 7Y v 7 L N h A
WHEAE D Sh, ARSI S D, TORBHITH S
FNEMEREEE CIX, MRS A 27 U w7 AMP (cAMP) DIEE & i
2 H BRI S L, IR N A E Y B M E 2k
FEL, AT D, Fald, cAMP OB OBRORSAH H
1AL~ LD AP U L —IiE %, AP & ¥—ali s
R EAOCTERMICHIT LTS, ThHETIC, AhEH
N OBFRZH LI L TR Y, MRERAICA DN DEEHO
ELJEAS . HIRREE BEICRAE L el B e LTI A bNAH Z &
BHLNTR > TETWD, IEOBEEER DO E . —
TER KT D EIS BRI HOWTOIRATED S Z L T, fir
MOZER 72352 —  OREJR, S HIZIE cAMP IRBh D J1#1)%n
" A v 7)) RO T BTN D,

S

BH#EEN. ELEESDOERN - BRNERELIRE

T A —NIRHR OE B RIS MRS T <L B hO4F
FER (BIMER) PH a7 EIZHIA b, EOSTHY
HRED L < HLELMICRFEL TWA, BRUER T, 77
FrOEBET 7 A MO B CHLRRIIIC K & THR
ZREVIRL, T E L CHEEOETT L2 58T 5 . 20
P ASHARSENRIZ BT B & MRS LIHE RS, KO
WO, B, BRI 221 b7 & OBEE O E R
WIE. B, BT T VRN 21T > T 5, MIEHERO
WpZef & A F X 7 A LI OBEHEZR IR O BIGR % & B 22 iR
Br &R 72 B EE2 B L T, 7 A — NIRAIIE OE B O FARK)
TR & REROMEIICHER L T B,

F IR S R O IR E ORFRIM ., BRI LA R
W5 Z & T FMERD TS, BN ORI
I Ko CTZEMP), REHRIICFHD W O % S B L i
DEMIC L o T, ATHMICIERK LIZBIMABELICOW T, Bk
RREER L R L, RO E DM ARG DY E et
L. MMAMERTE 25, 519 cAMP D i 23R ER A9 B3
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DEEDH, BEITH12ODOEFEMENIEET L2 L%
AOMNC LTz, F, MlafkimEk s > Ras OIEM(LE
L— P SO BB E N b E Rk & BgRET L L
Lol AT D . RETRIEME L & RKIEr Ik TR S D
74— R7 U= RBROKIEXR Yy NT—7 BIEINDHIED
BODIFEALLEETFBICHATELZLER LTS, &
5 LT=ME D@ % 0 R 7e & CTHRRGEL TV 5,

HREOKERER. SMEOFAFIVR

AREIC 31T 5 3 UOERBOHEIC TN TId, M Bk
Lk o TREE SRS MO — M 2EE), S 5ICE N
HBL 2 E M R FRSEB 2 STV B2, Bt E o
fh DR & & ot THEMILAFED & D X 5 72 ETERHEB % b

ELMX - LR DER

72HLTNDDH, BEEAWVMNIC L TR S, 3k
ZORNPDDINEL BRIEHTH 2, £ 9 LIZBLRO IR
e LT, Mtk OB S I R o TH % 1 O TEREIE K
CHERLTWD, A 7 miftfhk7 A 212 K- TEBMEF S
W DIE AR A A L. AR R Ak & B (e Ko TREE
SNDEBOHEE 2, S DI — RIS &
- T, [l L7z iia i osiiESh>, Mk oMaES o 3
WICA A=V U TR & 2> T, Ml Esigial %
KL TBHET NV EFROMAMGEZE LT, tx 3TN
T Th oMl 5 3IRITDIEN T & 5 RO EE 2t oD |
BT AT 36 T 2 AR A7 AN 72 A R B P [ s B 4 6 A7
WA Tz — i 72 E S Azl U T, ZRRER TIITRIM 22 P 23
RO LN BHETZY,

[7A—/ KM D B HHEENZEEE T 51/ b— L) U IEE B2 HBIE RO EENMBITETT ILEE ]
MASEMREICE T HBEISHI ST AT 0D AMP L7+ 2T O S MBRaREAT )

FLEE

1) EHE etal HERODECHEBILREZNOHOMIAEIE] ERERES 31(8) 1217-1223 ¥ £ 201354 A5
2) EHY MMEYOSENLTIRSE (EBREYSE - £EHHZOHLVERI(EARE- ) HIIHM 2011 4
3) EFHE NA—LEBRIALOTHA] #EIE 30(12), 1262-1267 FiFE+t 2011 F

4) ZHE THEO AMP IREIELIR] HIFI TS 26(7), 759-765, FifF+t 2007 &

FRIRE R

1) T. Fujimori, A. Nakajima, N. Shimada and S. Sawai (2019) Tissue self-organization based on collective cell migration

by contact activation of locomotion and chemotaxis, Proc. Natl. Acad. Sci. USA. 116, 4291-4296.

2) K. Kamino, Y. Kondo, A. Nakajima et al S. Sawai (2017) Fold-change detection and scale invariance of cell—cell

signaling in social amoeba, Proc. Natl. Acad. Sci. USA. 114, E4149-E4157.

3) A. Nakajima, S. Ishihara, D. Imoto and S. Sawai (2014) Rectified directional sensing in long-range cell migration.

Nature Commun. 5, 5367.

4) D. Taniguchif, S. Ishihara*, T. Oonuki, M. Honda-Kitahara, K. Kaneko and S. Sawai (2013) Phase geometries of

two-dimensional excitable waves govern self-organized morphodynamics of amoeboid cells.

Sci. USA. 110, 5016-5021. (* Equal contribution)

Proc. Natl. Acad.

5) T. Gregor, K. Fujimoto, N. Masaki and S. Sawai (2010) The onset of collective behavior in social amoebae, Science

328, 1021-1025.

6) S. Sawai, P. T. Thomason and E. C. Cox (2005) An autoregulatory circuit for long-range self-organization in

Dictyostelium cell populations, Nature 433, 323-326.
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EVNTRBHMLA DLV AME, BHBRA~OBZE R E, £
DOHEFFRE NI ND L) BRBRICBWTEH, LEEHIGL
EEODTHEN) | BIREFZMMEL LYV = U 2% HR
TWET, THFH, £EMELBEELETELIOTLLIMN?
Fox X, MOMIN CHAN, BAMBIEEAN, HamET L, T—4
fiRBT. o FEMY, BBY. e EoEMEER, HilE
TR LN, ALFEOIXSETEI S, MBOIREEL
b, 55 F 0, AFEHES (BRER), BAEBROELRED
YRR ORI Z B L2 B 2> TWET,

N— R ARG MO R R E NG RE

NI TFUYTIRED s v— L ll%E, FUEWEZ L DBFEN
RARNLVRIZE LT L, REROMPN T HONNIREEIND
— 5T, —EOMENRENR VA EED TIR—2R 4
VR EWVWS BN RICBIEIhE T, ZOBETIIAE
TF DM & FERFANE D B W T IEIBHE RO ENR RN T LR
o TWET, BEMICHERMBERNICZEZO LS
RAETFREOENECDLZDOTLL IMN?

OEDDRERL LT, DN TV TONR—VAX A
LTI, IEHEMFEOREICE b 2B OREN LI Z
52 LT, MBEOAFEEMIELZALIETNDZ L E2HEA
1B 522 L& L 7z (Wakamoto, et al. Science 2013), HEfaPN D
BETRIUWIIZ BN H D 7, Tk s
TRAOD L XX, =R X ABROE R &< Btk
LTS TR EFEXITEZLTET,

Fio, NV AFURBIBT, i URIERRS ENT T
ANREMTHLEZDZEN D> TETCVET, 2D Z LT,
T RERES . FTT AR & AN U Tl A2 5 LT L
FHOZELLEEBRLTWD EE X TWET, EEKRLX OWFIET
b, AMERRET HERORIC, SEBEEENR Z & Dl
RIIBEN, FRETHE Y SR LRVHERIIL, il
K FCERMAXEZY ST 22 RIBLTHET,
ASREFCH 72 IRAN SR LT T T U 7R A D3 TR % 48
BT AN =ZALIONT, BIETRAOREDL 0, KA
SR L OBRETNCHN TV ET,

R REEDHE R

ARAUSEFAN OfE 2 Ok, 72 & 2 [ C#EaiE#RE 6> T
WL LT, BIRFREREZIZCD &3 2Mb0RE
WERDHD T, TLTIOLHRIREEIL, L X ITHRD
EHESCEIZOT IR EL 52 ZOREENERYE D 757
M EZN AL ET, ZORE, EHNT TERER
(Selection) ] 2N X F 9,
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O XS RN O BIREIROFEA L, WEB ORI AT 5
DDIRREZEN B DIEHH Y AT L ClE, A Al M@ ) 7 1
BTY, L THAENL, MR TR I LIHEEOR
FHOMEE & HIIRAASE S o TV D NIRR R EHITEE & o
HWIEIZEEZELIEET,

Fox OWRETIIEET. EFINHIAT 2 LR O 1
ML ALOREDLEE, BFL MR TR EWVKET
FHAIL . 1 HERERFRSI S MEEEORHEICE TS, —FEOD
I)NI—FEOBEN %R L FE L7z (Hashimoto, et al. PNAS
2016), F7=, WicZ D XV ORREZFTMT L2 LT, H
JEONRBMEENWE S FFHREE . TNEAA T A 2T HE
REIRDFHE (Selection strength) % ER TX D HtatEmEEY
F L 72(Nozoe, et al. PLoS Genet 2017),

EE-HBRATREISASVAKREBOELLELSRD
AR A WA 7R BRI IS B < &L W OBE TRBIT /7 —
JNZEL L ET, 2F 0, MIROBESIE. —HORED 7O
HEEED A TEBEIND DI TldZel, xR TOENRT A
FTIvIIZVETI VT ESNDZETEEATLEEZONE
7

I AEOBEBEFORBEELEITEN T I Bl E %A
WHZETAXT-HNTHLERETCEET, LrL, 2HD
R ORBEORHEHZAMBENTERTL Z 81X, £
FPEIELTOEEA,

Fox 1 IBlr, MR T <> AT b N O

FRIRE R

IRBIRTRIUERTHD P T 27 Y 7 b— AR E . Ml
EWESTHZERMBTELZLEHLNILELE
(Kobayashi-Kirschvink, et al. Cell Systems 2018), &4 [ZHIEZ
DFEEILRET 52 & T, EEMRNOREER S F1FRO
RefZ(LZBET D T[54 TRV - 4 39 REfT1 OBRFIC
MOMATHES, ZhafAndzeT, #BHBETEIZS
ERTEFRNTOMKREDEBEZLLA. EIIThN D
BRI ZBALMI LIV EEXTWET,

ZOMITH, FTRA L AN=PME DT —~ DTN
F9, EBROH D ITFITEOFERICBE L ZE0N,

1) Linear Regression Links Transcriptomic Data and Cellular Raman Spectra. Cell Systems, 7, 104-117.E4 (2018).

2) Aging, mortality, and the fast growth trade-off of Schizosaccharomyses pombe. PLoS Biology, 15, €2001109 (2017).

3) Inferring fitness landscapes and selection on phenotypic states from single-cell genealogical data. PLoS Genetics,

13, e1006653 (2017).

4) Noise-driven growth rate gain in clonal cellular populations. PNAS, 113, 3251-3256 (2016).

5) Bacterial autoimmunity due to a restriction-modification system. Current Biology, 26, 1-6 (2016).

6) Single-cell dynamics of the chromosome replication and cell division cycles in mycobacteria. Nat. Commun. 4, 2470
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BNEFEE T, ARER T REDZLNRWE (V7
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A (c) T2MREEIT-> WD, BERMIZIE, ALflaE LT
HBPA SN TV Y VIBERUME (UARY —24) I/ 1k
WERWT, 7 e ZZMNERESS T ORT 55 T IO S
R, SR E~RETREOMAE HIEL TW\WD, F
2 OmMAE, AmREOHHENEMC, A THIR 2 Kk
BYRAT LA T BN E LTRSS TAME BT L TIT> T
Wb, REMOREDIZ, BEMEIEZ X—R T HM A=V T
Ao BT, BN THAf 72 E OB BT > T
%, HESEHCHD VT v Z B . ) -
B - (LR OBEREIKICH D -, BIRERECH M IR < K
DT ARBICA S TOLESI L@ E L TND, £,
T —~ b2 THY, EADOHKIZE U TRET S LD
BT3B,

(a) #RaY 1 XICEACASH SN T=-E 5 FOILE - 1R
WD FNENLTH DAL, 1~100 v A 7 7 X — kLD
K& &&F-o, REMBYA XX, IV THLF/Thil,
TOEIRF—NVBOELI N2 I A X THDHZ &
DEMERFICBWTEERDESL I »? ) Hxid, ATHR
ERWIZAR N AT v THIREN D, Z OBV~ L T2
EERES T a2/ NS BREMICHACAD D &, ZTOEDET
Hxo EMRY A XTI T DL ERELTETWD, f
2T U EBENSEREET T (BY —RBDOTRK
“)%AI%%$Tl¢m(E»m>éﬁé& SNV T R E
WX DT RGN L, ZL O S 3@ E O 4L 0K 10

%i@iﬁ#éu FANTHB T TIE, & oS BRHEN
L= \%F'EJ@TE TEERFE SN T D, 9
Lt%ﬁ&ﬁ%i 72 % 7 O WS il D Zh R ST 5 D
Ao AN %:“F'a'ﬂ/}iﬁié:&éi: ETHEUTWAAREMENE,
Sthix. O OMGEE BRI % BT,
it#ﬂiﬂ@ﬂfﬂfi BRI EOARE ST EVITK
IS PEHT D 2 & CAEMIEBI A EATWD Z Enb, 41D
Mﬁﬁﬁm\ﬁﬁé%%fﬁ%k%<ﬁ%#ék%ﬁf%éo
FEBIC, =X —fEERe pH 21 bic kv, #ilE —EEAYIC
HURRRE L 92 & MRS %Wﬁiﬁ?#éo_obt
WENG, MBS TR & A RHEARE & 2 FBIAH T 2 AfFgE
PITEIEFRA L TETWD, Fxid, MlanNoms TiRE L
EIEE LW Ao TR e N TAa~F Cian, WEco®t
O EMN D I UBAr— L CON IR EE L7z, %
OFER, BBEES T T T, IEBCEE 2SS« XL
TTE<@6 LERRHLAE], 2oL, Moo
ZERIDN 0 TR NTEE A~ < BT 2 Z & Ao
Lfmé S, ERLOBSEHRIREE S Tl . = RLF
—IHECW B & 2 O I EMEREE CR O A M 4 XD
HEIZOWTH, FREEIT) TETH D,

(b) AT HIRIIZ & SHARAOCHRBMDT D HIR - YIEEAYER R
AR CAM AR AR L, MEREICE L2 A - TW5B, 2oL
ToIRERIE O FEARF B 2 B 5 M2 37_< . o7 vl AT AR
fazHWERER L CE 7, B, @REET TOM
KRB HARE O HE L, RMERDLT = —7 R e
ST RKBEOMIIC S B BPBA~ERT 5, 0% 1E, &
TR BCEARIRRE & L CRidk T B (5], LavL, D)
5725 N TS, FEEOMILD b SHIfE R 72720 29
ETOMIERE FHT 2 Z LIETERN,
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2O LEEENG ATHEA~SHIREANRE I 2 & v
R GEEEWNE L%, DNA 7/ 77/ u V—Hifi &k
ALTCHIEKRETVEMNG LR EMHELTETWD3],
IHNHEDOFRTIE, HME D D\ TR E R 0 K5 A 0 7
EERETDEWV) HTAEMBEELTEBY ., HiEEnIC
IS Uik 2l o 2 HfE L T\\Wd, Ebiz, v A
I aET A A WD L THEEO Y R Y — A RS
ST, MIRTHEMO L 5 2HEERT 5 LICHRIIL T
W5, ZhXV, MRMomEEREECS]. WEAIIIG LT
HIEEE T2 AN THI R & WD L 9 72 I VTR % Rl
THZELAHRETHD, 20X, ETCOEENEMTH
DN TAIR 2 V72 MIERE O HE L 30k 6, B2 E M
BT AR FELZ I 5202 L2,
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BREBREMNMAEICLPMENEHIREOBRN MR EE IR DAEH ]
[DNA F/749/09—% A= A THika D F12# 5l )
MENEEENREART TR BRIES)

MR E

(c) HBIRMEKIC KBS/ aFEMAL

FFt(a, b) OBFFE TRV AT, BRI EV
W, EILLIPEROMEIE LTHIRA S T&E 05, fl
2R HHan S A mRNA U7 F o Tl R Y — 28 H 7%
ABHANTWD, MEFERROTZOIZ, HEEmIXE S T CTF
DTV DN, M ENBRERICE S EE ZTRER S 5,
Fx BE L T D DNA BIIZE D U AR Y — LD I
S, NN OB & iR d 2 DNA BFEET D720, 20
M % TR TE 5, BAEIL. DNA ORI &N L7 HEZH15<e,
RO X A4 I v ZHEICHE L T\ 2,

I, QOMAIZESL 2 7 aEREN Li-my Tk
OMPEERES, MY A AR — NV D/INETp Y 7 v~ H—D
NFFMEORE /R EHIT> T D,

1) HEEERTE, EEE, £YYEPREE 2015 45 55 8 246-249 , (B0 FEMDBEEANATHBERISEAAEL]
2) Bz, 2R, #E/LEE, ARlERE 2018 £1 A, 40-43, B THZON =G4 A THIAE]
3) EHE—®, B2 2R EREF 2021 £39 5, 1Y/ XZRTORDBEN SHERIESBEA

F 2 RE R

1) C. Watanabe, et al., J. Phys. Chem., 124: 1090-1098 (2020) “Quantitative Analysis of Membrane Surface and Small

Confinement Effects on Molecular Diffusion"

2) Y. Sakai, et al., ACS Cent. Sci., 4:477-483 (2018) "Increasing Elasticity through Changes in the Secondary Structure of

Gelatin by Gelation in a Microsized Lipid Space"

3) C. Kurokawa, et al., PNAS, 114:7228-7233 (2017), "DNA cytoskeleton for stabilizing artificial cells"
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1) TERZEMIZHITEIEEEL] ROAKEDEH, 2016, 126-127, FAEEE. HEME
2) T. Hama, and N. Watanabe, "Surface Processes on Interstellar Amorphous Solid Water: Adsorption, Diffusion,

Tunneling Reactions, and Nuclear-Spin Conversion" Chemical Reviews 113, 8783-8839 (2013).
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) Absolute Absorption Cross Section and Orientation of Dangling OH Bonds in Water Ice, The Astrophysical Journal
Letters, 923, L3 (8pp) (2021).

2) Quantitative Anisotropic Analysis of Molecular Orientation in Amorphous N20 at 6 K by Infrared Multiple-Angle
Incidence Resolution Spectrometry, The Journal of Physical Chemistry Letters, 11, 7857—7866 (2020).

3) Probing the Molecular Structure and Orientation of the Leaf Surface of Brassica oleracea L. by Polarization
Modulation-Infrared Reflection-Absorption Spectroscopy, Plant and Cell Physiology 60, 1567-1580 (2019).

4) The Ortho-to-para Ratio of Water Molecules Desorbed from Ice Made from Para-water Monomers at 11 K, The
Astrophysical Journal Letters 857, L13 (6pp) (2018).

5) Fast Crystalline Ice Formation at Extremely Low Temperature through Water/Neon Matrix Sublimation, Pysical

Chemistry Chemical Physics 19, 17677-17684 (2017).
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Statistical Ortho-to-para Ratio of Water Desorbed from Ice at 10 Kelvin, Science 351, 65-67 (2016).
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Quantum Tunneling Observed without Its Characteristic Large Kinetic Isotope Effects, Proceedings of the National

Academy of Sciences of the United States of America 112, 7438-7443 (2015).
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1) Navigated Self-assembly of a Pd.L, Cage by Modulation of an Energy Landscape under Kinetic Control T. Tateishi,
S. Takahashi, A. Okazawa, V. Marti-Centelles, J. Wang, T. Kojima, P. L. Lusby*, H. Sato, and S. Hiraoka*, J. Am.
Chem. Soc. 141, 19669 - 19676 (2019).

2) Bifurcation of Self-assembly Pathways to Sheet or Cage Controlled by Kinetic Template Effect. L. H. Foianesi-
Takeshige, S. Takahashi, T. Tateishi, R. Sekine, A.i Okazawa, W. Zhu, T. Kojima, K. Harano, E. Nakamura, H. Sato,
and S. Hiraoka*, Commun. Chem. 2, 128 (2019).

3) Supramolecular Fluorescence Sensor for Liquefied Petroleum Gas. Y.-Y. Zhan, J. Liao, M. Kajita, T. Kojima, S.
Takahashi, T. Takaya, K. lwata, and S. Hiraoka*, Commun. Chem. 2, 107 (2019).
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Nature Commun. 10, 1440 (2019).
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Takahashi, and S. Hiraoka*, Commun. Chem. 2. 25 (2019).
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1) Yuki Kinoshita et al., “Highly pH-Dependent Facile-Preparation of Amorphous High Surface Area Aluminum
Hydroxide-Bicarbonates with [AI1304(OH)24(H20)12]7+”, Chem. Lett., in press (2018).
2) Kazuma Niinomi, Satoru Miyazawa et al., “High Proton Conduction in Crystalline Composites Based on

Preyssler-type Polyoxometalates and Polymers under Non-humidified or Humidified Conditions”, Inorg. Chem., 56,
15187 (2017).

3) Reina Hosono et al., “Proton Conduction in Alkali Metal lon-Exchanged Porous lonic Crystals”, Phys. Chem. Chem.
Phys., 19, 29077 (2017). (RARMRINERMELTRE BBShEL= )

4) Ryosuke Kawahara et al., “Synergetic Effect in Heterogeneous Acid Catalysis by a Porous lonic Crystal Based on
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5) Saori_Seino et al., “Reduction-Induced Highly Selective Uptake of Cs® by an lonic Crystal based on
Silicododecamolybdates", Angew. Chem. Int. Ed., 55, 3987 (2016).

6) Kosuke Mizuno, Takuto Mura et al., “Control of Polymorphisms and Functions in All-Inorganic lonic Crystals Based

on Polyaluminum Hydroxide and Polyoxometalates”, Cryst. Growth Des., 16, 4968 (2016).

FEODESAN

WIS TR, ALY - SEIRMLS: - B bR R & L, “O oA A DRI - 7B - ZBHG L e D EIR
MEY ORIEEZT>THVET, HIADTFT, WEB A~ WIEFRIT~REBRE E T— B L TTW., BFJERCR
T, EPSOFSTREBIICER L TH DWET, BIRE, xR FIEEZRY A, ZANREETED 2
ZEMRFEROT, FRHNOMIEE & ORGR « LFEFFE KA TY, HIROEDFICEAL, S ADHEM
AEALUTWETN, ELIREE T F TIZ, IR Z LT IR R CE 5 L2 ICi#ED DL —)L
T, 2018 AL FAERA /=T, M224, ML 244, B4 (OMIF) 240 (Zoftlic, B AESCILFEIFEE O
BHAY) T, B, HERE~OEFZZHEIAND TIL, KRADENNE —TT A, ARFIRE S K
BIFEREICBRASND L 5. KRBy 7T v 7 LET,




Chemistry

AR E

AE (TR RE- B FLE - EFYETS

WA ThEE HAEZIZ Daisuke Kiriya, Assoc. Prof

PFERETNARIE

TATHIT, BIIRETIE, S age LT, Iy
B7e (BT, BT TR T TH) RITCHEAz s
L2 B2 D TV E T, BT, i A7 —e &
HIhE7 (A =0.1nm) A7 — VOBREFIEIERLZ L
R ThET, £, TRENE LT OERE T,
FOHEEDH B IZZABENEERE T,
DT A — IV OBIR A O THAZ & - T

Concept

FANEF oL A= 0.1 nm) S CFEE > TOET,
RiE (JRFOXKE - KM PDEPIICTFELTHET, 20
Kz RO T, RNEMEE LY, X, SFOMEERE
LTS FER, BRENTHWET, & 2E, 2%
OB BV, MO TIIRMRZ R L.
FORR, FEEREG OFRNRE L EHFICO BT &
NoroTWET (TH), 20 2WIITHEMIL. 92 0. 7 nm
DEHRT, EATT, ZoHnTAEHERE, BHT A7
A B IR KR EBERF~OREANHEF ST ET,

B FEMAORSESE L LT, SFBENMLNTVE
T, BFOHLFE (KF—) L%0F (TS ¥—) O
THRAZEEICERSZ T, BN UICERBME A LT o
F9, ZOBEIHEESBFICBW T AL AN b TnET,
O EILRET D L. T BT A X (BEmE) ©
Rp2MEREICBNTYH, BTBEHAEERZBECcCEZ
DT, ZNETIZ, BT /A ADDNEH 2 T 8t - 7
VURZIZR LT, O EFEER ST T, BEORIEER
EAT7RoTCWET, 72& 2T, EEME L LT 2RkonyEEk
IO, Rk AR SRR, BRSNS
DETRE ZRGICENTEDL T B> THET (TH),
T ORINTZERE, GRS SR e~ & K&
b AR L, 2T H T3 AT OB TS,

M E CHHT A Z LITHEL L, (LS BFOR
W LOREERE T, ZO5FRAED nm 27—
OFAF EFHRE TN 2 T, TR 70 24 % @t
TR, FicflyE WEwE) O— R
Dol Ly (BFT A R) BELHELDT
IFennEBZ, MEEEDTHET,
EPE, ML EFEE LT, HT0
EELIMTIERZ L TOWET, HFFEAH

Bright 2D semiconductor

/\

Molecular doping of 2D Material

HERZTHMHETT, (LFE2EAZFITIEEI
Yehrdr s DO TALHE) LRI D M8 C
T, AR B ARERERIE 7 T, nm A —
DG FIXEIZEE O T EAEERZ LT
F9, Wo T, A THEMAEERZTR T 2/
FFE, BARRICB T DL TV TT, 2L
ZAE, FMRE 2R L TV D FRIF RS
BT EDT —NT 4 7L BoTie
FERNT DL THEMEEBG~OBENEA
TWET, T TREARZ LT, BLTHDIH
TIE, A0TSR E S > THEEMREZ LT
WHEWHZETT, DED ., nm AT L LW D NS AR RE
<, [FEFkEE] 2Rfo TV ET,

B FALFITIIT D nm 27— /L OFBIREEIE, T & L
THRENMNTT, TEEWE (I ZIET ) a2 ) OREE,

2D semiconductor
M. Amani, et al. Science 2015.

Molecule

10.7 nm

Air-stable 2D transistor
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