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SEAE S

HREHDHHRUHBE

(WA E ) AFEirEE Y, AMIEEORIE CTH i ln FREIZK LTI a~TF U EENEBIERIZY
OB FREGIEENEZHONCT DI AN ET D, AREETIE, 208 FHIEEIEZ 7o~
FURT x| LS,

[EHHE R E2AERE] 7/ L DNA D OBETRBIL, BAESHE, HD20IE TR 72 ORI
RIE 78 8 B TOAEMERNZ X2 HMFRIEE WD Z ENTE D, Bl 2IE, PIRAETIE, O
EODHIEN SEERED B2 B 2B OMIEMAED HEN TV N, ZOWRETIE, 2o T, B D
BETFPOBETFRENE D . FADNER &L LTV, 2Dk 5 ML R B\E T IRELHEIE
DED LD A TITOND D> TE LT, AMFEORERFHOOESE L THEINTND,
EANODNAIZ, E A N BZ U RIBEHEE LTI LAY — A TN A AMEHM ZTER L, 1
NHEp -7 n~F o L LTSN TS, Za~Foid, BAESCHIE OB TR 2 EL
Wazde Z U, ohfE Ui — 27 o ~F S L Bl

Lie~TaZa~vwF UEENBEELL LT B, L

MU, ZD LD 77 a<F AEE LG5 e w;ﬁ E i
Bl (F25) OIEMEALSCHGNI LB R DD, vk :
HISTEREOZLDOFRER L LTEZISTWNDHD  SHEW =
2, RA 2RI S B b3 £ OHHEAIER - AEHETO—T
HOEETH D, 3 = E R k&R (Mintbody)
AP AERE R (X, B ICB¥E
L 72 B Z AL e b 2 R R HUR 2 16 H
L. AN TO B A b AR & 55 05 % AT
{t 9 % 557 1k ( Fab-based live endogenous
modification labeling ; FabLEM %) ZBi% L 7=, Pk
SHIT, ZORREPE X N AEMTUAZ 2 — N (QE0BRNVEODRERT)
HBlnT% GFP o LE S THRIAIED
Mintbody (Modification-specific intracellular [ 1: Mintbody BAFIZ &k > TREDEBEEIZHIT
antibody) /EZBHZE L. IBEABRETOLE A by SERX M EMHORRIEIZEN D ST
FERZEM O Z, AX T EEORECHPLE@EGE L TIRZAD Z LI Lz, Ziub O
A A=V T HANESE S ZLI2k D, e X N UESfil SO e S ) MRIEZ L ORREN AL TE S
TR, TNETRPAThoTomik 7 u~F UG & BEFRBLE ORRE | A& IO, iR
THARDZENARRIC 2 7e(K 1), ZOTE Y =R T 4 v I A A=V THE iRl e LT, A&7
fa - IRTEZ D7 a~vF U BECEEEOZ L EFI L, SDIZZENb D0 FHMBAZRI L2 2T, 7
— R ASWHERET L EZIT AL, A b2F A F I v 7 B FREREOARE 2 50T
ELHOTIF WM EE-B L, FRZ, bR Tld, izl rn~TFroEnRkRE<E2tklL, =—7
nvFrbarunsavFUoRNIVBEELL T 570, 7 u~vTF o AEE LB s - B E o B fR &
ZERICH 2 DD, LUV THLMZT 5 Z ENA[RE LB 2 72, REIIL., 7 v~ T U EEN H OBE
7B FHEEE ) BREINCTR, SNEX) & [Za~vTF U RT7 vyl EA, 8t A A—Y
VIRTIES ) MRE. A7 ARNT. BEAL. BEERTET U V7 RO FIEERME L TEOERE
fRIAST 2D Th D, RKEBOBNTH D [7 a~F UGN b Ol s T RIGIEEE D OER | &5 )y
ML, EYFoRFEZEETH S, AT, 2o X 57 DRy Z2RR-EIC, f&roRy - Hilva A
WTCHkAR, 7 a~F UEED Ok 2 RIBTERES) (KT v vy L) & [Va~FoRT7rvy) £V )
WEELTHRAD ZEICEY, BIEFHRIBOREZHBELLS L7200 TH D,
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AWFFETIE, 22— n~FrbaTo sz o~F UoNEEL L RKRBEIOER - RENELT 528704
MBGENS, /7 a~vTF UEEO L OEEEHIET 2BEMNEEN (VOIFURTUIvIL) FBHLMNCT
BILEAMET S (KM2), DD, ~xTARE T T 7 4 vva
DORFEA . ES Ml o5yt BEREO ARSI 72 & Bix 224 E Y

BERBLE LT, Za~FURT vy VOEESADOEH, 0
HIAERE DM 2 Hie4, S HI, 7 n~F oMk 2 k4
52 LT, ZOREAEREET 5, BARRIZIZ, LT 3HAIZOW
THFZEET 9,

1. A=/ Aax3xFoéATOraxFUoOBEEERICESYOTFY
RT UV IIVERDDFHEE . R L X = X L DOfEH

2. MIEEE -RNA KT« LOMEERICKS7AIFURTY
2 LOBZERIHEIE - N OYBERBRECEEERD XA T I 7 2D
fiift B

3. VOXFURTUIXILDEKRFIES D FEASRCHEZEE
DBEER : I X D REE

(REEEHOERICKY . EFHH - BIENGEEHTATORENRAFINSHERMEE]) 7 o~F w5, »
F° AR AUFERICIEZ D) IZELE LTHREBLOOHD, KED 4D X7 LA —L7aP =7 IR
MEND L ICAAMEZBIE L THERANICHLED LN TS, THEERTLHOIIE, HEMER &
b, 777 e =57 7 MENT, - BRI, 2 mOFRSEN 60T Fa—FRNLETHDLH, K
TP, A A=V 7 (G FAEwT. AT, BAET) ., BIBF., =5 L%, MiEEwy, &t
HES (BT T V) &, BHET 28208 CIEE L TV A EB L7t E 2865 Sz, £ 0k
R, ARV T EDEMMO TS ) AEFEORAIZL Y, 1Rk 7e~vTFrEgoy
7 MREE E RIRFICHET « ET7 B TE D X 91220 | e OMaO@EMEEZR S T 7AW
DHEBIZH TR Z L0 TIZE -7, S6IT, TOREE LT, #@illn (F121X, BAAEii) &
{Eiila (DSAMIIE) & DEWESHTTE DX 51270 | EFRICHIZ L o T, #iiz Bl o BN
AREZR BRI Ao T, Fn, Zu~ T UBERA I LB s HIENC L0 lasgE 2 BIEICERD 2 &
DAREIC e, B FERSZ v~ TV BE NG T 24 IR OIRRSCRIZE 5 B~ R B S 115
TX 5, BT, EMITFSE X, BIE, 7/ 2228 T 5 Genome-write 7’2 ¥ =7 FREITL T
WANAREIR O RIZIANT 7 a~F o H DL A LTHaEZ OfIH (Chromatin-write X° Nucleus-write)
FICRESBET HAREELH 5,

(AT TRICHFINDIHR] AT, Bt DEE LTI OREN, Eo L) Zkilakk
Erua~wFrOERK (BIZIX, B A N AEHC, ~T Ry a~vTF UEE Y LN RNA-¥ Loy EHE
B, 7 a~F UoMOMEEER. EE, WERERES) TREDIT LI THNDITHOWT, £ DO EK A
ONZTHEDTH D, ZUNEBRTIUX, ZOBERZRELZVEBLIEY 52 & T, BEFHEBED
TEPEAL O 2 24k 7o B CHBE 5 Z E A RIEE & 72 5, Bl 20X, @iz WA EREDO DI,
B ETHMEBEOMBEZDRELS, BB ED Z ERNEEEN, FFEDOIRER T O X 12z
TrZu~F U MELZHIETLIZ LT, CNERBIELZENAREL 2D, IO TIE, 7 u~TF U #EH
HVNE (B XA N AEfi7e ED) =5 ) AHIIORFE N, BAEIED & LTckkx B ORI 5 Z &
PRI TUWA (Mirabella et al, Chromosoma 125, 75, 2016; Dawson, Science 355, 1147, 2017), fit>C. 4
REDOER LD 7 v~ T USRI CE UL, 7 28 Ee U CHRELZ EFILT 2 RO EIC
DRMNY | MR E G L U A ia s IRTER) OB AIREIZ/R 5, £70, AEROBIRIT, B
BAHEOH7e 5T, MIEENTEZ S22 TOKIEOEEL R0 THY , 77 AOHERFCERL O
FEOY B ~DOW B H K& W, Bz, 5 DNA O 2 & O -7 n~F o oE 2 bix#l
EEBRICBABRTAEBAONTEY ., 7 a~vF U EOSIEIENBZ S iuX, ELOBIEIEDOBRFIC
FEROL ATEEMEN B 5, B HRSRE OfEINL, £ AT L 28R4 5 LT, b BB AIAIRRE
DOEDTHDH, #-T, 7a~xF U MEEOLD [/a~vwTF U RT7 vy EWHEEEERERL, £
FARZ AT 2 Z &N TR, FHITR 22 ME D TEV, EMTEEIORAN 22 FEE O AL, £ AJE
DOIBOMPE L LT, HIFaT L a2 T &R, I LWBEEZERHEE 72D,

K2:903F RToovILOEE
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HREBMDERERUVELTHE

ARFEIIT THF9EIEE A0l OB MNHELD, LLTFIZ, THFEIHE A01) @ (1) 2Rk BFE & 2Rk, (2)
TR E LT D,

(1) fEEEREHRAOER B & ZERKR

GERBE) fEl IR OZER B X, EEFHIEORBE LI AIFUORT OOV ILOERKE
BT THo, BRMIZIE, Bt IRBELST ) OREEN, E0 X5 72HK (B R FAEHf
R ~Tusa~xF oS U RTE, RNA-Z VR EEEIR, Ja~TF U RIOMEIER., B, o
RE SO S 70 COWBBREES) THRESIT LN TNANIIOWNT, MBEICEE LA A—Y 0
TIERT VT ) MENTIEZ: ERBME L C, BRI ENLHONCT 5, Il ERICERE LT, LT
D3WH (XA V) DiEREETHY, K0 BRI EREELZ/ D RHL & L CEEESICLE,

1. A—9AIFoeATOAOIFUDBEHEIIZES VOAIFURT OO v ILEILD S FiED#Z
T ) MREEDO B A AT - IRTHHIE - EETAA A —V 0 T EORST

1RO S ) NIREE (B R R fEff, e ) 25 AU A RICHNTT 5 HEOBR%S
RSB s TR Z AT u s a~F U OIEAL « HEEERE OfifA

2. MR EE -RNART 4 EOMEERICEE 20T FURT UL ¥ ILOBZEREFHEOELR

s BN RNART 4 THDHTL /7 RNA 7 T 7 KOEE| ORI

WS 7~ T UREETE RIS L BB R BN (R, ¥ Uo7, RNA 7R Y) o FfiE

3. 7OXFURTUIVYILDEEREE S D FESARCHREZBEDEER

< < U ZAPIHIIRN T O N TR R

cWRAED Y o~ F L EEN LB RPN T A — X OEfiE - BT T UL

XTI VA=l TavwT o2 N EEERORBRENFER & OREERENT

GERARR] BB L 22D A=V 0 IRV ) AMENTEAR OB 21T - 72, T O 2 AW, 8
BPNEEE I XV BFgE A D 7o, @, B o o I K 0 ENAMFIEE & OXEIZ X DiEim s HIR S
720, VE— bR SEMHE L, AR EAHE L-, FEB &b, BRI CREFTH D,
1. A—9AOIF o eATOOIFUDBEILIZESIVOAIFUORT OO v ILELD D FHEKE

c TEH ) AOARA A=V U TIEDOBRE - ANZEIZ, =S A% T

€I57via B

AT 72007 m—7 & LTME RIS L7z FabLEM (3O R Rr 52 HY i _

PUR) B L., i85 & v A b AER & RIRF AT - B8 5 7 iE L RS
Lic, ZNEHWT, B7 77 4 v oty ) MEMLREOEE & b 2
NAEfiOBE - ERALICHKII L, B A hr H3K27T 7 & F ik
(H3K27ac) Efifind, BREIEMALDO 7 a~F U RT vy VOEIKTH D 2|[ -
Z L ZGEW] L7- (Sato et al, Development 2019; Kuznetsova et al, Curr Biol " YAV I
2022), S HIT, AFZEIE, EE MG - IRTE X F B2 BT D0k '
Tu—7L LT, HEERBKISE A LT 5 Ser5ph-Mintbody & #i£5{H
K& % A9 % Ser2ph-Mintbody DBAZEIZa%E) L7~ (Uchino et al, J , ‘
Cell Biol 2022 : {Jtjg - KJII & L[FAfFSE; Ohishi etal, Nat Commun 2022 : %4 . 0[ o I
RN E DILFEFTE) . FHERIZ. 15 FENRE & RTEO RIREBIE I L O Y &7
k= 7B Zh L(Lim et al, Sci Rep 2019; Ito et al, bioRxiv 2023), #5 [®4: ¥ 7574y 1 JE% 4% (£
BRI TOH TEIRROMINCEIR L7z, IR, ~ 7 AL L KRR £) TOERRS H3K27ac DA X
(3 AR (U TEKIA A — 0 75 5 ke B% L, Spglhoy 077 AR ERERD)
BARENREZ H—R T L ICE B kT 5 Fika iz L7- (Mashiko et al, Sci Rep 2020; Tokuoka et al, Npj Syst Biol
Appl 2020; Mashiko et al, Sci Rep 2022; Hatano et al, Genes Cells 2022) ,

H3K27ac RNAP2 Ser2ph

| RNAP2 Ser2ph 4/ LiEMEL

“— 256-cell 1024-cell
| H3K27ac ¥

/MR L
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1R ) 2T A Rl ) MENTEDOBIE « KN EARRZIE, APk &L, 1 ilao e s ) A
fEH (B A N AEHRIRTE/ R &) 27 AU A RIZEFS T 5515 17 va~F o AME#(ChIL) % % B3
L/f:\(Hzrad”aetaI:‘NfltHCellB/iol/2\219) (X 5/)\0 é_foéj“ “ E‘ b OTF U iEABEER (ChIL)

A N AEHT L BRSO 2 oy & RIREEHTC J( Y Ty N—_

& % multi-ChIL % B#% L 7= (Handa et al, Nat Protoc ,"LZ*:MDNA‘DW . g ﬂ:cfi‘é"@
2020), FHEL b L. MY O TX S tsChIl —(—==(* wp~f—"—(=—
% BA%E L7z (Maeharaetal, Mol Syst Biol 2021), & 52, e 2

B ALRIAFZEIC L W ChIL & Cut&Tag A #AA4& 7= 14 T I——— | —

Mo &5 ) MR A (TIP-se) OBFEIC bR Lz wem|._ - [A] o O elcsmEe

(Bartlett et al, J Cell Biol 2021), 483/l & diHE L C. - . e ~
145" 7 2 DNA BRUFEHT 15 scRepli-seq 2% L7- 20 VRIATTRARE (ChIL)ZOBR
(Takahashi et al, Nat Genet 2019), Zi.Z W T, ES HIAMEIZPE o ek OB E 2L AR~ L =
A AT EE O eSS L DR (Fa~TF U RT vy VEELSEHEFE) 3, A/IB 23—k
AV MERICFET D AR LV R AL (TAD) OEEZEITHLZ L% 1 MlaL~LTRXIED
7= (Miura et al, Nat Genet 2019), F£7-. scRepli-seq Z T~ 7 ARIEM: X YetafkOERIX A4 I 7 %
1AE L~V CRET 95 2 EATRE L ARTENE X 23T 0 B 1 5 R BR 2 f# B L 7= (Poomperm et al, Nat Struct
Mol Biol 2023), #&&IIANZE, K. FiEL #EEE L, 554 1R T LT A RICEHT 2 5154 B
% L 7= (Ochiai et al, Sci Adv 2020), & 512, ARFFZE, KL EHE L, BAEEGETFOBNIBIE & EEIEEL
[RIRFIC AIAAL - B &ET 5 515 (STREAMING-tag) OB¥EIZ & AkE) L7 (Ohishietal, Nat Commun 2022) .
INBEMES T, BEEMIREICSNE R (Va~TF R T oy yb) T2 at L, EEFAAR R G4
[K-7- BRD4 23R EBRLA AT ICERE T 5 2 L A3 A L7= (Li et al, Cell 2019; Li et al, Nat Struct Mol Biol
2020; Ohishi et al, Nat Commun 2022) ,

T ayavF U AERY ORIV EO~T a a v F UBRICKT A EEIORY  BERIX, ~Tr aw
FUIBRRICEE R b A kv A F LS SETDB1 ORALIAF ATF7IP O&EI it L, 2 % F (k%
T 52 LT, “BEBETREELE EWIHIRE (Za~vTF U RT vy ) MEFHCE Z 2B LMNT
L 7= (Tsusaka et al, EMBO Rep 2019), &, AAfZZ & 3LE L, WiFLEED 5 Fid H3K9 A F/LALli%EsRE Ok
BERY72 W 236 A L 7= (Fukuda et al, Commun Biol 2021) (%4>, H3K9 & H3K27 ® * F AL OG-
\ZBIT DA TEREE| 2B & 232 L7z (Fukuda et al, Nucleic Acid Res 2023), [l HAZAFZE S HEE L, L
Tl ALk SVA (~TurawF ) @k~ KRAB-ZFP % L /7 EDFEAEN., IEH e METTERK
ICHETHDHZ L EF A LT (Fukuda et al, eLife 2022 ; BIEAREOEMIZEN HE), FINE, ~7
s a<F MRS N ETH DS HPL B X O A b v A F LB EE SR OEREEZ T L, ~T e s
~ F TR T D 5E & Ma B BN 31T 2 ERE 2 B 5772 L7z (Oya et al, EMBO Rep 2019; Nishibuchi
et al, J Biochem 2019), /IMAfiid X YR ARIEHEALC~T 1 7 v~ F VIR 53 5 B 7 OBEEE % fif b
L. ZDOEEN, A Fr 7 ¢— (Hamanakaetal, Neurology 2020) . FE(AR7A /1€ KIE (Kinjoetal,
SciRep2020) . F&iEfEE - HEASE (Kurodaetal, Genet Medicine2023) DJFIK L 725 Z L 2R R L1, ~T
n7ua~F UBRBRENRRICENRD L AR LTERETHD,  szamrszsu IR FOFUEERETIL
- (TL/ 7HEBEThTLD)

2. fEAEE -RNART s LOMEBEERIZK SV BT FURT

> X L DEF RO EAR @ J@'\/

BN RNAART 4, =L /7 RNA 7 70 ROKREOfiEN : 7F Fox03
BRIZKRIN, PR EHEEL, Ao L L ) 7 4T T723E
22— R RNA S, ADBAMCERZRZ a~vF U6l (=7 W ——
777 R)NOETORIEFEZEHEGIEH LT 52 L 2B 6L -

7= (Yamamoto et al, Sci Rep 2018; Abdalla et al, Nat Commun 2019) , ?;ﬁiﬂﬂj;‘.’%ﬁm;ﬁ ?oﬁja%m?;?;é
PRI AP BHMAZ  BIRN TRE S NS ) 207 HlREER whE
NEATIEZ O TRT L, =L 7IBLEN, WEZH#H 9 ESRI  K6: IL/T7I59RBNT B4 /LD
ERT & MIEA 5 FOXO3 BB FORBEDO AT v A5k UARRSLREFEHEOLEMS
ETHZERLMNI L (XI6) (Yamamoto & Saitoh, Curr Opin Cell Biol 2019; Tachiwana et al, Curr Opin
Genet Dev2020), & B1Z, AL, ILAABFEMBZMIT L, =L 2 723, itk 5 L0 L CTHR3ET 2 Wi
HRICERT 5 2 & 2%/, (Fukuoka et al, Cancer Sci 2022) . #E/AMEFLDN ATEIRICIE Z 0V V2,

ESR1
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BRI VE TR 7 v~ T U AEE AR LB 72 BR O BRAR - SERIHR L, D & U s R
IR D’??’“/%L& L CHRY AR GRRIZE B U, R ERZ O TR 21T > 72, © OFE R,
YufK FICERE L7 E#HIEa— FRNA &, 9FED RNA FEE X o R BN ikt & 2R+ 52 & %
%5, L7= (Dingetal, Nat Commun2019), Z®OfIfA L LT, RNA-¥ L 37 BEEIRIC X 2 - rE 5B
EWV O WEREBI G RO A EIEET AR T vy L b 7D 2 L AHETE L7 (Hiraoka, Curr Genet
2020), FERIFR A & HLFE L, BEOZ I v FUEEICE A RV ERE A M HRAZ BLETH S =
LR LT (Yamamoto etal, Sci Rep 2019), F7=. EEEEH L /)7 E Lem2 23HE 22— K RNA D53 fif % 1)
#9252 & 23 F L7 (Martin Caballero et al, Nat Struct Mol Biol 2022; [EIFS2L[EHFZE) ,

3. /OXFURT VY IILDORGKERS FESKCHRZEEDBEN

c 2 7 AYMAEN CTO N TR F#ERR : (W &R EE L ¢, AT %
TEV 7292 & T, BEREM e DS S D S IF 2 it L7e, EEHIR DNA
(1 8 kbp) ZHEA E&H7- DNA B — X%~ ZAZHEINCBA LI L =
A, DNAIZITE 2 P ER L, IEW R L EIEALEG IR EZ O AL
**Zﬁﬂ‘iﬁiéfat (Suzuki et al, Sci Rep 2019) (®7, L»L. ZOANTE
IIEERBATIEME DS B D N2y o 7272002, KR &2 725 25 A BefRIc
$9“/J FEEEEZ L DEBITEN D D NI EZ R ST Z LIk L 7 <y B = H AL i DA
oo WERIZ, ~ 7 AZIEIICTHZ 25 ) AREEEZHRE L, [KDNA B/ XIARE)ISRA LT
RFIGRRED T > k1 A 7 BB A B A T AT B = ki L REREATR(E)
L L7= (Yamazaki et al, Int J Mol Sci 2020; Methods Mol Biol 2023), AkfZ2 & #iHE L. KAB O~ o F
275 LOBE LT A~ T AZEINCGEA L, AT E LTOFERERRZE A, vV TAENRE A B
> BUARECH ST B2 © > Z L 2% R L7= (Yamagata et al, Sci Rep 2019) ,

AL BT S v~ T EEBNINLE R PR NT XA — & QPRfiE L BRERE T UL ARTBEI, BRI A
®7DV%/@m($E\M%)&%ﬁ%(%\u%\Mbéﬁ@k)&®%M%%M&ﬁ a2 e
FOURHIL, 7 a~F izt 2580 BN IEREAICEETH D Z & 2l L7z (Kondo & Kimura
A, Mol Biol Cell 2019; Kimura K & Kimura A, Mol Biol Cell 2020), AFBEIIH EEHELFE LT, Z7a~Fro
HEEMEZ . MO RE 0% E L TeEbd 5 Z &gk L7z (Yesbolatova et al, Phys Rev Lett 2022;
7 = 7%/7”7/ X NVOERCICEN DER), W BT, AN TO Y v~ T UiEE AT 5

A OORESIZ R L= (Sakaue, React Funct Polym 2019; Put et al, Phys Rev E 2019), 3 _EiH 1A ZEHF7E
cE iﬁblﬂ(“ 7 v~ F D loop-extrusion WEFE % FLik 9 5 BimE T /L &2 4E4E L 7= (Yamamoto et al, Europhys
Lett 2019; Yamamoto et al, Nucleic Acids Res 2021) ,

DNA-bead <) A 2

X7 VA Y — LA OREBE N L . Z OBERAT - IR, RBRE N
WX 7 LAY —AERNAKRY AT —F I LOKEGE T 74 A% BB T
BEL, X7 VFY—LPEGEEET LNV TELUHS ZEE2REALE
(Kujirai et al, Science 2018) (X 8), RNAMER &Mz 5L, X7 LAY —
LDERF Y THEREDNE S 415 Z & b3 L7z (Eharaetal, Science 2019; Ehara
etal, Science2022), Z L5 DFERIT. X7 LAV — ADEERT 2 v L OHIFH
KA L7252 LA2FEAT 5 H DO Th % (Kujirai & Kurumizaka, Curr Opin Struct Biol E8: XHILAY—L(H)E
2020), {EFIX, 0 FEIIFT I 2 b= a Y EHWT, E A MU FORS -+ #ELZ RNA RUAS—H
fift B DA 2B 52N L= (Ishida & Kono, PNAS 2021; J Mol Biol 2022) , & 512, B A b A F ALk
F NSD2 D MR A TH IV D LTINS A F AL Z Ut T DA% B 5202 L7z (Sato et al, Nat Commun
2021) . HABKERIZEZIL, B L EEE L s r~TF U VBT U U SRR TR SN DA =T v BTV
X7 LAY — LDOREEZBA S M2 Lz (Matsumoto et al, Biophys J 2020), AFZ & HE#HE L, o b 27
R 72 CENP-A X7 LA Y — 2EEZ AT L. CENA-A 23t b 27 @ H4K20mel EAfiICEE T
»H5Z & (Arimuraetal, Nat Commun2019) . B> Fr A THRAD “QQUNAD 7RV L — A REEE AR B
BTHhDH & (Takizawaetal, Structure 2020) ZBH H M2 L=, #21U. SEHEAZERISE & dHE L. SAXS fi#hT
RmH AFM Z IWTX 7 LAY — L& fiffr L, Wik o H2AB X7 LAY — A O#EES° H2A.B R
DL 522 L7= (Hirano et al, Commun Biol 2021; Morioka et al, Nano Letters 2023)
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(2) Bon-mE

O BETH D NEEFHEMOERLLDL2I9OIFURT U vIL] OEKMBIIHIT T, £< ORE
BELNT, ZOZAIEBNEEIZE 20 TH S, UUTIZ, ZOEREREEZTLIHT 5,
<FHE#FZE > (UEFEIT E PR, oEE T E R, corresponding author 1X*E1Z £+ L 7=,

Sato Y, 9 44, *Kimura H. Histone H3K27 acetylation precedes active transcription during zebrafish zygotic genome
activation as revealed by live-cell analysis. Development 146, dev179127 (2019).  (EIBRILIRIAFIE - H55 B A4/F9E)
BEFEREDEIYPLTVEEERTUIDVILAEL) FEKEDOI/OTF UOBEDE RN, EXLY H3

K27 TEFIALTHAZEZBAL®R: &kt e—

7 (FabLEM) % fi\C, B7 57 1 v oapipky & TEERE  § SHRE YéWL?
/Aﬁ%@&#é%ﬂ@:é&mva%ﬁ%k% g @ remegf) 4
AL L, B % k> H3K27 O 7 & F Ak (H3K2Tac) _@‘ . ‘..:}’%3 23S
PIEMALICEE > TR Y | S BICEFICSLETH S é o
ZEERA, EEMITCMEAZ FHW=ERNMNS, 2 %ETT//«UL/ =
Db A N AN GG LD 7 v~TF R T v
Y VDT ERTHDL LA L (K9), 9: ERFTEFIEIZESTEERTUIYILHIE(L

Uchino S, 1to Y, Sato Y, Handa T, Ohkawa Y, Tokunaga M, *Kimura H. Live imaging of transcription sites using an
elongating RNA polymerase 11-specific probe. J Cell Biol. 221, €202104134 (2022). (BN IE[RIAFZL)

Ohishi H, ftl1 6 44, Ohkawa Y, Pertsinidis A, Yamamoto T, *Kimura H, *Ochiai H. STREAMING-tag system reveals
spatiotemporal relationships between transcriptional regulatory factors and transcriptional activity. Nat Commun 13, 7672
(2022). (BEIRPNILFEIBIZE « By BFRLEHISE)

BEEMTRET. BEMARSLBRENBERMICHNA TN EESR ( v
RULMX: A M CRERMSIOE 2 RISt S I
Ser5ph-Mintbody & #55#E )G % AL T& %5 Ser2ph-Mintbody w ey u/jsmm )
DRTEIC R, BT OB R LTI I TR - MQ\\ $ oot [
9% Jik (STREAMIN-tag) OMRIC BRI LTz, Zhbzfioc, 7 R0 wer
BEIFHEREIC S 5 7 0~ F LR COBTY A+ LERER T L off ;ﬁuﬂgy)
BRI R Lz & 2 A, GG RITFIZEE MR RNA R A :

7 —+ II (RNAPII Ser5ph) & #5G4fK -+ BRD4 MEFRE L Tz (X

19)0 Lol ZO%HNE, BEMEYA (ﬁﬂﬁiﬂ RNAPII Ser2ph 10: EEEILIE S MEIE DR
WIFE) SIFRR > T, ZNDLDORRND, WEHMGE & MRY  MYCFIIRABELN ST
DRI D8 LWET LERE Lz,

RNAPI /
/

Harada A, Maehara K, ftfi 5 44, Kurumizaka H, *Kimura H, *Ohkawa Y. Chromatin integration labeling technology
enables low-input epigenomic profiling. Nat Cell Biol 21, 287-296 (2019).  (fEPNILFEIAFZE « By B A HFSE)
Handa T, 5 #,, Kurumizaka H, *Ohkawa Y, *Kimura H. Chromatin integration labeling for mapping DNA-binding
proteins and modifications with low input. Nat Protoc 15, 3334-3360 (2020).  (FEISANILFEIAFSE « B0 BP@ElAAF5E)
Maehara K, fiti 5 44, Kurumizaka H, Saitoh N, Kimura H, *Ohkawa Y. Modeling population size independent tissue
epigenomes by ChlL-seq with single thin sections. Mol Syst Biol. 17, €10323 (2021).  (fEIkPN I [FIAFFE)

1 ff‘mﬂﬂ $ ‘f‘ﬂ?ﬁkﬂ]H‘ODVIL?IE”T/AfJQﬁ’i*ﬁ’C%%)?inFi Acqlllrgdvf-mlmn Mouse E14.5 brain section

EBASELIIAX : AIOMIAO = E 7 Al (B2 M 0 g I

RiE7e &) BIUFTE 2515 L LT, 1~100 fEFREE O 05K m“’@“”f 7} -

MDD, 4 BT K A NSRRI TE S T2 T k\ °‘;_

B F AL (ChIL) ) ZBi%., Z OHRBRIC X T A

v, FEERLHIISLBERD 1 HIlROT s ) LD 1 7 N -

BEL7role, INERRSE, BEOL R b EMRED ‘. £ L

[FIRFICfighr ©& % Imulti-ChIL) ZBi% (K 11), &5(2, w e HE 1 L. LI Joitoll .

MG T TH T DA RRTES DMERPN T 5 R RRSIE
lts-ChIL] ZBAFEL7= (K 11), ZiuH OEIRBHTS X, 11. multi-ChIL EDIEE (£) LN B (5

MR ER AR08 AR 7 & O BRARIZEEDN 2 IR E)IZxT % ts-ChIL TE4 / L@ (BTF)
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Takahashi S, ffL 5 44, Obuse C, *Takebayashi SI, *Hiratani I. Genome-wide stability of the DNA replication program in
single mammalian cells. Nat Genet 51, 529-540 (2019).  (fEIkNL[EIFIE)

MiuraH, fi4 44, *Hiratani I. Single-cell DNAreplication profiling identifies e - fj\,@ﬁ-ﬂ)
spatiotemporal dynamics of chromosome organization. Nat Genet 51, 1356- m@m —mmsi | > %\
LAV AVMRRT

1368 (2019) o Lgign B
1HIBIL R TORKRANTL  S— AV MR F OER - RIT 555 e
U 0 1ML s 7 5 DNA BN scRepli-seq # BH%  »/mom, 2

Lize ZOHEENT, BS MINLICHE Y = $— b Ay R8P ‘j@”‘&‘ 7 i
N A/B ORNSTIEL B L. SHEICHE D Yefa RS2 bmsE Aok savsiott
HEAS, A/B 2v%— R Ay ROBERICIEET 2 b r P h L R A

A4 (TAD) D2 THH Z L& 1L~ )L TEX BT (X 12), 12: RS EIZEE->THRIS A/B O
UIS—R AV DEAEBDOZEL

Abdalla MOA, Yamamoto T, Maehara K, Ohkawa Y, Miura H, Hiratani |

Nakayama H, *Nakao M, *Saitoh N. The Eleanor ncRNAs activate the topological domain of the ESR1 locus to balance
against apoptosis. Nat Commun 10, 3778 (2019).  (fEIRNILFRIBFSE « Iy EPELAHFFE)

Fukuoka M, {1944, *Saitoh N. The ELEANOR non-coding RNA expression contributes to cancer dormancy and predicts
late recurrence of ER-positive breast cancer. Cancer Science 113, 2336-2351 (2022).
BRIMNAVTHONEBERARNART « (TL/TV30F) OBEEEE Y O F UHIHEIZT ke
ZREBA LT3 : Hi-C & 4C-Seq #H\ T, =L /7 RNA A, ERKZa~F > RAAL VNOEEET
R T D Z E A 6T Lc, BRI AN Sk L LT, =L TRELEN, HiH%E
fi5 ESRI BT LML S FOXO3 BInT & DRBEDNT V AZPETHZ L &8, £/,

T L ) T OIFLE. 7 5 UL EOBREAE RIS A DI ABEE & 5 5,600

10°

SHDL L WS L, BRI A O FHIFE RITE 246 < R,

Yesholatova AK, Arai R, *Sakaue T, *Kimura A. Formulation of chromatin
mobility as a function of nuclear size during C. elegans embryogenesis using
polymer physics theories. Phy Rev Lett 128, 178101 (2022) (fEIkPNILFIAFFE -
FOT B R BT

BRERTUVUYIVICES T 57T FUEREE ROKESOEHKEL

48

1
100 10°  10* 108 10® 107

TERELEZM®I: S E CTHETH - 72 L < B OB & D8 T/,
EHERT D FIREERBE LI LIk T, 7 a~vF U OBEE DR MSD(z, R) =(;)R
AT S Z ERFREE rotm Z E TERENER L (K 13), ;

13: BORKESTRE/LSNZ/DO

<BEHE> YT EENE (Hit#h) SRR (1) DS

*Yamazaki T, Yamamoto T, ftf1 5 4. Paraspeckles are constructed as block copolymer micelles. EMBO J 40, 107270
(2021) (REACPNILIRIBIGE « B EFREAITIE)

ERMEZNTIO0—FICLY, REIEI—F RNA IZKEHEDBED AN X LEBRASMILIZHX : BENART
1A TH DT A~y 7L RNA (NEAT1) 23H0BEZ B 23 5:h % Y 7 b~ 22— O 2 AL T
L. RNA—% U\ EEEERNPILEAERE LTS ZEREETHLZ 2PN LT,

Ashwin SS, Nozaki T, Maeshima K, *Sasai M. Organization of fast and slow chromatin revealed by single-nucleosome
dynamics. Proc Natl Acad Sci USA. 16:19939-19944 (2019). (REIZPNILENIZE « BB AWISE)

Fujishiro S, *Sasai M. Generation of dynamic three-dimensional genome structure through phase separation of
chromatin. Proc. Natl. Acad. Sci. USA (2022) 119, e2109838119.

R EEBEEATDE T BENOTFUOHELTMFEL TOSIEZHALMNILIZRmX  H—X 7 LAY
— LD TR LNz n~F rBEx & EEEOR D I v F U R AL U OFEZGE LTz DNA
RN ~—DOHGHET ML THH L7, S 512, DNA % 1 kb i Oy G & L CEEZITV, R A
Ay, Ay X—=hrA b TU R —ZEST a~vT o OREREREE L EREOBIR 2 BRmIICHEE T 5 =
S LT, 7 A7 —%T 7 Fx @b E CEEMICHI T 5 HRY0ET L,
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W FE AR 0D & HE {4

[Eﬂ%%ﬂﬁ] ﬁafﬂjfjﬁ%%% & LT, EIRBPONE D =3 . 2 EENEE BEEEE~OT
D B ABIZ 173> TEBERFZE 4 130 T < A &5 drasl | 4, | tHOEX

728, AFREAIL A01 0oL Lz (K 14), A0l
%, 8 D FEIAFZEFRRE & 45 [ DAZERFZEREE (D
LEEIE THE2ET) DD, BHERFZEI., s
FhRPLE LT, Za~vF oGy (HF L],

TR L~V TRE - R L~V L Bre 2B G gg %
Je Y BRI Ak D, ABRFSRIL, FHBIOIE T |2 % - c
bRV EMRROMIT BN & LI RLRRL (T2 pa= 7
7=. WIZEIEEN 2 HiET 5D L LT, RIEHE (X00) 7 #
OHIZ, HitiiA A =V r 73R, D= vr ) | GBE 2
LZARPE), TEBEE Y] 25%E LT, % B
(EHEIBHE & A BERTZE O k) # i =2

DNEME (4 SEAR)

MEXRRIC L 5EEDEIL : FHIRSEST A FEY
v NEEIZ KL DA AR L=, 24 I, A% EEEs N (ERLAREOEL. BB Ry AORE)
WMDY | RS, DRSO A ey

v b A FENE LA R, EREIFSE O8N, H30 420 1, R1 EHE—-41 th~L#M L7, R24EEH)ND R4
FREX, oo oA NV RABYIEROFETY A eV y MM ERFIRSN7=79, ki ToORHIE
HRZpho 7o, T4 N KD E kR LT, 14: BRITHRGS SE A

FOREE U TR LRSI 2k 2@ LT

100 R LTc, 2RI X V| 80 O ILRNI IS (Biih) ZRE LI,

SRR TE & ISR T & ARG CUR, FRICSERINISE & BERITSC O G Z A Lo, ARBEE I b, 1]
By (BAMKSRGEE 77 HH) DSBERIFZE AT O OITINA T, AZEMEE LT, BillE 4 4 Ol A, e, AR,
HA) ., #WiE 3 (5, fd. AR OBGIER o0 | fEikN CEEENIE 21T > 72,

SEHEM (DEMR) LFTEMEE OEE: Sl R BEMEE CRH) 7 7 A AaotBmEE ) |
XTI VA —=LDr I~y BT (INEE) . DNA —7 3 (58I . 3 %ot STED-FCS (FBF)) 72
EOMBA OB EREN E RO NEIEIL, FHENFE & L Tt 2D TE 7=,

STEHEAROGVERRREMRET HIAFHAREOEE FIENZELMTET 200 L LT, i (E
M, feil) . L - =a—r e (A%, B, il (B%). b M (M|, EEZl @R, 7
). 7w A7 (#R) . 8 RNA CalR) 72 & ONFERREA TR S, @ L THEA D T %,

(ZIBVLERNC & 5 EHEAH]
RFEPEC K B |G HE & LT, Tl A A — 0 73R & DB vl ) MRNT SRR O S
AT TEY ., 2o OIEE A U7 ERNEE B STV D, Jelliad A —2 0 Z3RPECIL, (i
NS Ly FERIEA A=Y U IO R AR L. SHVE TICRMZ, AMilE, k. IEFHAZEIE
b EAFE TR 2T o7z, DT B ) MENTEETIE, EAIK. 1Hla4es /7 & DNA ERIETIA

(scRepli-seq) <° Hi-C OE itttz L 2 LFEMIEA ER, Fik, AMafi, IEFHAGHZE, IR AT
B EITo TS, Eio FEITIEICEE T 2 1 AL & TR NSRRI SE, R ASEIIZE, F A ASEFIE 5 1TAT o 72,
KINiZ, ChlL-seq 5D ®EE DT 5 ) MENTIZBET 2 L RIFIEOCHEMNT SR 2| FiE. %6 . APk,
e [ ABEESE . INERATEIIE . SEFATIIITE, SARATEITE DI LT T o 7o, [EBEE) SR B
Tl ARZE & EAPRSR D3RRIk N EHE (R 5 8 L > S ERSIEE 2o 7=, 2019 4 3 A BE T EDERE >
VIRY T MEET v A L A ERGERIEEN LR & 2o TS ARRFZE & BRI L L 722 D 2020 4R
(Z BRI 2 A ] L 72 95 [E] L R X — R T OEBRA T 2 FE O AER] 4 T, 2022 4 8 A |Z Japan-UK Regulation
through Chromatin Conference 2022 & L CHifi L, SEHIEMITERIROIEZIT O & & biT, WIMIZEE & D
HEE AR,
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BIREBOERRKBR

HREF0FERKR

ANFZEaEIR T lx, R IXER T T, SR E DA Uikl - i a2 LAk L, £, EZBREs - &4
EHWIRML LA 5 2 & T, RIEMBIROMBIO A 2170, SRR 2 HEE L T\ 5,
AA—DVTBERE : Ju~FT URT Uy VRREOHE L 7 S A E BEHA 2 HEdE 9 5 729, H30
EREIL, TNENBRD2ETNVEME AWTEREA A —U 0 7 24T O LS I BMEE > A 7 L00
AT HEEA LT, BHRTEKRSE (KNZ) ICA =0 75 ¢ 2 7 BSLE SiEMSE (Andor. 2,100 5 1)
EEREL. BT T7 4 v a0 MiaE V- e A R U AEATO AR A — 2 TN A HEE LT,
F7o. R, BB AEWIREDS & OFLRMZEICHHH LT\ 5D, dESks (L) (3L s AR TR
$i A7 5 CSU-W1 SoRa-SP1 (K7 &M, 2,600 ) Z%E L7722 &Ik 0, MlaEESMEVIREET
~ U ZMMIED 7 0~ F o OB E OESREEFHNNFIEE L 22 o7, R A & ORI 5 4R
B HWTN D, ESLBEESEET ORFIBE) ([CFE0EE & LT kiR v =277 0 27 4
RS A7 A (BETERE. 1,920 HH) 28 AL, B0y a~F o Biiefigtr 2 Lz, Kk
K CFR]) (CBEFED CCD I A7 L0 @EEED sCMOS 7 A F (GE ~VAZ T 815 ) ZE AL,
SRR D A IR i A SR E TS T A Z ENTE D L9 1Tk o7,

BNy B, HABESE : T~ T U ART U VXYILNDEERE R L I uvF UoRERL s v~ F UK
T OFEHTIZIL, BRI LE Th D720, H30 R Z /37 BRER & AL A gt 217 © IR el (0%
BEAWFRIFZET « WL, RBROKRS: - AN, SRR « BARKR) 1C & Xy B EEE (GE ~ VAT T,
580, 430, 686 HHM) ZEALL, ZHIZLY, ~Tusua~vF Ul T ERE A N OKER
RUNHES., FEREMEAT A HERE LD, BRKRT (BARkR) ik, S iz viggdéE (GE~ VAT T -
620 TH) Z#&ETHIE THERXZ VA Y —L2OMEFHmZ1TV ., I, 22HEAZEVE S & O [E
ZIZHEEL TS, F2, mERYE (Bl (2, BEoPiEs (700 HH) 28 AT 5 2 & CriksaELaz
BromELEITV, ST 3R L7,

MREBOFEAKTZOCSEOFERAGE. AREOMEMERDIX

EERDO L DT, WHEE IS E R A RET D 2 L T MR ARG LT, 2 4F B LRI, A EHERFSE -
NFRFGEOMF ARG U T, ERICHE WS (] < [(ANFE] ICRICRgE 2R L7z, K
P TCIE, AARYZ (H30HFFE 64, RIFE 124, R2HE 1564, RIFE 124, RAFE 174).
RA (H304E 44, RIFHE 64, R2ZFEE 104, RIFEIA, RAFE 124), HIFKEE, 45X
EBEZEM L=, ZUIAFZeoHEdE L SEIR N E SR IC K& < EER L 7=, WFFEHT BA Y, BFFERR D3R
EERINER EDO T2 DENINFEE~OSN, FIRESHE SOSN8 % ikE] & LT L,
TR PN EEECHHI DO R DI RIS DT, [Fofh] & LT, Mo IKBE., mBiliEM, ¥
SR 72 EIHEM Lz, LEICE D, FEIROMIE & RO ARITIATICHEA T,

RIFMIC K S2ARBHROKE - RIELERFHXZIE
MRS O ILE - F(E SR OIEE & IR <AHEEIZRIET D72 012, IR — A= 2 [ - MR L2
(H30 2, 27 T RI-RAFE, FEHV 10 M), F/o, BN THROILE & d#E 2 HEET 5
TeOIT, S/ UL —7 7 2B L7c (H30 42 15 G R1 4R 84 ). R4 4L 30 75
M), HFERDOIZOIZ, HFT—27 T ay IOMMREEITo 7130, HifrfE s, s, vy2v—7
va vy FEZLE L (H304FE, 54 51 ; RIAFEE 160 7M. R2 4 31 1, R34FEE 10 L, R4
R T4 M), Frsliaik TRtk r'm 72 A, FINEREER AT ) AEX VT 1] EERITEFED
E%PME L7 (R4 4EE 136 TH),
[EBEIE 8N 4%  ERRR 70 2 130 5 72912, 3R&3C meeting (H30 4, 94 1) . Hot Spring Harbor
Symposium (R3 4EJE 31 5H). Japan-UK Regulation through Chromatin Conference 2022 (R4 4=, 200 J7
M) % J:f L7=, EMBO Leadership Course % %82 L7= (R4 92 JTH), 4D X7 LA — AIZREH 3 5 fF
SMITTEE & DITEFT Ha b, BRAMZITo72 (H30 £, 32 1),

-18-



UZFHIBRUBEEZBIBFNDOEROKSR

[BREZMAEFICRT DA /T k- BERHE]

1R RTINS VT LIV EYMZ D RIE AL =53 BB : A Z225B 3¢ L 7= A FIER e A
— Y 7 HM (FabLEM ¥, Mintbody %) I2L 0, BFEDE A h AEHiPHIEEH O RNA KR Y 2T —+F
II OBEEN AL TE B L 9107 o 7=, Frlo, AfEE U CTH7ZICBH%E L7z Ser2ph & Ser5ph (R )
72 Mintbody GEfnf-& L CRESE S Z ENAMEE) (X, TR EHEREBIAAEUG & R & 2 X8 L Caf
b TEx%, ZhZEHMOEY TRIIE D &, 1 EEOME A~ OHfifa TOERGEAE 2385 Z L 3 AlHE
2%, Flo. 1HMBRMATE & L. AAZE & RINASEEFE L7- ChIL £ (HHY7 ) AfEi O B A &
iy sy n>%) <° Multi-ChIL £iffr (5o v A b AEHRIRBED IR AIHE) (2 X 0 B/ - ¥ X278
TE OB DOMFRAIFRNT AN FTRE & 72 o 7=, SR DBHTE L 72 scRepli-seq 7 (424 7 4 DNA #HHRUfEHTIE)
kv ra~vFrar =AU NOBIEE R HER S A I T O, ERENAREE RS, &
HIZ. I DO 23R S, RNA BEIER & OREENT I 5 54l (ChlL-seq 2.0) <°. 1 fEOHI
D “BRGORAE” & “m B LREE” DOE D Z & (semtChlL-seq) N FIREIZ /e o 7=, T D K 9 Zafif
Frix, fix ofifjans Eo L 5 piEdmaill-o TEX e, ZOEMEET /) LAEEL ZEEHCHONIZTE
L, [ T EYT ) SICOETERERZ 6T 2 ENTEDL, I b, MHilao kil
TR AR O TEMEAL R TOARBEZ/ONT TE D72 &, ELH R BT ~D BB & L8 12 A 2 Bt &
o TWD,

HMERMZEEMNLEZFLWLN O F UBITEDORSE  REEASRE LI YRR, 7 AfRE, T8V =%
T 4 7 ARERAT. 7 56 (Genome-write) MFEEL CX-BHHATH LN, ZO5EMICZHD
EML S HIc# b Lz, REIRICEWTH, AR N T/ LREZBME L7 2D, & HIZHIfE
TlX. CRISPR-Cas9 74 7 7 U HWIZRNTFDARAYZ V—=2 k0 7 a~F & w2l 5810
FIEIZHREI LTS (R¥EE), BIIE, TNODORTOI7a~vF UHE (Fa~vTF o RT o)
BT HEEZFALNILTWD EZATHD, -, REBORED —oi%, M H OFERENR &R
L CHERERRATIZIE DN L CW AR TH D, MBEND 7 0~ F U ERAGRIZB WL CIE, 8idkkix, X7 LA
Vb ru<wF U BRI BEOBERSORY X7 LAY — MRS ORISR L, 7 T A AEHE,
AIEEL (21 . 0 BN (TER) 7 EABREE L CEOBEEE E T LN L TE R, Ei,
(L% RO 1L, DNA B —XE#H DNA 2 HWC A LEZH#ER T 2222 L, DNA 7217 C~7T 1
7 v F U IMEBR ORGEDNTER SV D Z E BRI L T D (R¥EHR),

JORFURTUIRILD D FHEDEE . ~T o o~F (EH, #l, i) = RNAKRT 1 (F
g, SR, LA, IWRAERER) . B/ME (BB . & CER) 72 & OBENEERO AR 7 7
~F UREREOMBICBA L TOMIE b RE S ER Lz, T 5 OMEIL, RNA RT ¢ DNEFH S BE TR S
NHEDEBITEELT, T/ a~F VAT VY VHNCET A ERSCA I = A LIZHOWVWTHIAD
LDOTHDH, RNART 4 (=L 7)) © (BE7R) FESC~Tr 7 a~F UEKET (HP1 < HBiX2
72E) OERN, BRANA, HiYA e T —, TEIESRAECRERE, BiEEE - AAER S, ke
IR DRKNCIe D Z E B LM > TE T2, REITILZZ O DR T OBERE N A A L fRT-CHERE
T = R L & HER L7, ANREIE CEERR L 72 pliR1E, 4. RO R BB BICERN L b o L7
5 EHEE LTV,

INHDOMIEIZ LY, 2 a~xTF VRT3 % )V EGIET 5 KO FR L EEGHIE A~ O F 51220 TH]
ODMNCTHZENTENE, 7 a~vTF UEEREZ I Lo B s -HEc L0 e s AEic#s = &
WZIE DO T EMNMTE S,
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EFRREOFRICEY HHEERE

ARFEI TlE, B PS8 BT OEMGEE S OEEZ TV, 72, B PRS2 2 <JEH L Ch
WERLFRREETETLHRE, BPMEEOERICIRV A TE T, £7-, HTFRLAEE R LER
R TED LG AL RT, EWICHUERE TX 5 L) REREOBMRICR I L,
(EFHAESDORME]

cFB1RZ u~F UEBERY—I T a v 2019 4F 6 H 20~22 BIZEREESH AT AT EIZTE 2
[FIFEI S 8 & [RIRFIC B, RopPe Ao L2 B e 84 FF9EE 2 Ho0IZ 37 A DR R,
EBRKEX 7 u~TF UEBER~EFORTVVURT T A~ 2019 4 10 H 1~2 HIZ, IERKFAYE T
FERIC T, WERMFEE O A LI XD T S, YD O IR IS APk & B AR AN S
MU, KREREAE 74 D Ec OFFTRRR 2R3 LT, Ty ’
- B - PIRDEFERAR BEF 0L 2022: 2022 4 10 A 30 8 a Ve e calla I
H~11 A 2 HIZ, (7 a~F U E(Ehe) [REET O 75 5] [/ RS e s e s,
JLEX VT 4] 3TEEAFROEFES %, B2 < © SORA
RINKU (Z TR, B HMNL L7z CoFEF PI £ T, K 120 4
DL, DEERE (48 BH) LRAZ—3FE (38 ) Z1TV),
BB bEr (M15), ==2—A L% — (20 8) TS,
GTE EA0L D!

BFWERFEOA A= JHAREBE B0 & LT, SORBHME: ;ggf@@*ﬁiﬁ%ﬁ%ﬁﬁ@
OFEMGEE S (RAEwFR T —r v a v SN FEMEr L — = '

=T a—A 1 -k B k-1 M, JRE M, 5 HREIX5[R) &% L7z, 2E 8k L4t &
BT K 40~50 A /RIS, ARFZE, (IR, FER2SGEAT S LT3N, FMiL, == —A 1 & — (1
B, T8, 125, 1565, 19 %) TR,

(4 FEDY MK DHAERR

LRI ERICAR A 7 « BRAEZEIT L, & PUEE D EEE A
AT OS2 % T T2, IR+ T 4 A DA ZF R E %255 e
R (2 BRI (X 16). /Ml -+ T 1 & 03 FEIF7eE 255 (4 : :
AR . IR+ F 3 AR AMEE 275 (1 B) ., S bE+54 -
KB 5 4 DA BEWT R 256 (2 BHRE) 72 &, f8I5N T 100
HLUEDY A FEY Y FEITST,

[(F254 V=& SHRZAL \ 164 AMEDRTOEFORFLM
IR F AR THEE COFEAGIRINTCFEZEZDRIT  HOBEF

W2, PRI A v R—M A R—DF T A UfEEE I F—IcH

ML, BE O SR &2 M iR 21T O E W O MIER I 21T - 72, F 7=, fEIINAFEE O % =
RBPHIR I N &ML T2 BT, AIC—EDOEEGT, £ 71 2k %+ ) — (pitch seminar)
ZFh U7z, BAEEIEE 17 B 72 5, eREERMEE T 1N 2 A& U, BRI A M., + OM5E=
DOFETFFEEIEME L7z, Bl 100 4032 L., FEFITIERREmS oz, #riz 22 LRt o Blth
REICEN DR Y, AREERMIEERZMN T,
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HAEREETAM & (< & 2 &F4l

iz )|
ARBEIE TR EREAM A & L C B /B THER U 7o RBR & I8 & R D FBRRUA 78 T b 2 4 4 O EN BT
Jet . 24 OMSITFEE 200 2 CRlili & Bh S 2 TH KT 2 B 2 T,

K4 A& - ik 53 B

K = SRR - PR R AAE Y - R - AIE
K HETE WK - Hf Y

HEt w2 HOK - Hfx VAVANN 2=

RS INCPNRE G LEfSBIRT - BUNRRIES
Peter Fraser Koo 7a U APNST KT - B DTEMT

Maria Elena Torres-Padilla M-~V LAV IERRT - S E | BAEAEY T

ENFEME O 5 2 121, B4, EESEICSIN L CIEE ., fMli B S 2 TaW =, AGHEE O F12ix, 4
VI UEHD D DITHEN TOFEE RS OBRICREEIIRE R B 0 D RS 21TV, Ml B E e
\J7= (7272 L. Peter Frase Z#% L X R DS NG LN oT2),

(RT3 S 4 > +]

SRR D 5 M ) 2 P

® KH:[/m~vFUEER] L)Y MIETHRY, FIZIEMEIYE e 51X, ADOMROETE
RRAME IR o TWT, EIFIHENDIMEFME L T2WZA D, FRRIC, 7 a~vF Rl ko kil
ERNZHALTWT, TR E IS ENDNZBET 52 13 AT L LTETHHERETH D,

(ISR Tl MmO 2R EABNE T b o7, InTrn~Fra—rn~vF )
EE ) HMNRBEEOBRE 2R T L) RH LWEMA B AATE T, L THEBAV,

o fK:EEDTTU ATy IHRHIBRSEME R EICBWTHEDL LW HEAZ LTS
LI TV D08, ARFEBIT PR OBIBME Z 2 5 23, 2D &5 et R o Ieim oW et - ik &
AL T, BEFHIEE CIIE LS EBOETIND LI RMEREMZRL TV,

o M : HRMNRMIEOENZALTH, 7 e~ TF o OBORFEME A I 7 2258 T 5 14D X7
VA — L] LTS TR ENEFHEA TEBY | S HICEFT TEDRD AT v T DEY TR 4T
WD, AFEEIE. ERASEIRY 35 A THARAIC b EEREEII R > TW D, AREEIE, BT
Iz, Ak, B, BUF OB 2 SRR A A TR L T\ 5, Frio, BB T e —F
L DMWMREBOSADR, B LWHMEZEALTNDDONRHEED LU,

® Torres-Padilla: Live imaging technologies developed in this research group is superior. | hope that the imaging
technology will elucidate the mechanism of gene expression regulation during development. (KfE# T BH
SNTEMBEDOAEETEEFBETELTATA A=V THRTEFITENLTND, 2O A=Y
VT EANETE LT, BRREOB FREAGIE O M S D Z L2 8L TnD,)

AT FERRAZ DV T

® KH:[7u~FUEER] LW artvr MIESHT, +ORBEEPELILTND, fHx DR
NI a~<F U EERE EDOLDITH LN LT a2 LT, RSB ORBIZAENL TIZLY,

® fEK:RAROTOREINEIEHL, LW EREALEADNSTETWND, BIKE L THZ24EY
FOIRBEH AN RZ TEI,

& HE:H- - BLLITHARERPHTWD, TRWER] EWoDid, e RBLENH D705, 10 4,
20 FFRICFHI S L DMIEZ LB S, BIEHE 2D L 5 ebigt il THW Y,

o HK : HLWEHIEINAZBHI L. Zha2ANITIEH L TV 5 AR EBRZE Y,

® Torres-Padilla: ChiL-seq, a genome-wide analysis developed by Drs. Kimura and Ohkawa, is useful for
investigating the relationship between chromatin state and transcription, and has made a very important
contribution to this field. Our group actually employed ChlL-seq techrnology for low-input epigenome profiling
in mouse embryos and nice data were obtained. (AAT & KJNAEHFE L7247 7 AU A RfiEdt Chili-seq 1$7
H~FRE LI GEORRETHLDIAMTHY . ZONEICIHEFICERLRHREZ Lz, FE
Fox OfFEECTH~ v AWE W=D 7 ) AENTIZ ChiL-seq % W TRAF 2SR5 5
TN 5,)
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ProoAERR GEEE - HFERK) IOV T

® fEK : HIBREAH.OLIC, BBRMEERFAENT R — M LRRL, 2L LTETERNWTF—L LR
S TWT, SLFRFFELCHEEGE S 2 D TV D ONRHEEDL L, WO AEVFESLER 285, 7 7o —
FHREZBWNWTIANATZT A ITEATWD, ZHUEZ a~TF VEEOFEIKO BUVMHEE 72> TW T, K
TR TH LD L) RERMEPBEREHIN TV D, BEICEDOBROEME DESIUTH LWERZ <, Z
DI T DIEFE IR 2 C 5, DFERKRE B NHLHEFR L, TNHD A L/ —
INE B OMIFE B ORI T E 720 | IERRIEFRIEZIT O F— 2 3< D 2R L 720,

o MK LFEFENRNTHEATND Z L 27T 5, B FEE 1L  SEEHEICSML TW L 00
R, #5 - €7 U U IR ERBHOLERMEZ R C D, 2B RGN 29E %2 — N TIT 2 IZITRe Y
B IR D 203, B OWFEE BRSOV Z 5 F AW, 74 20 v g URoEFEFEIZ LY
FRZRNDEENTVD, HFFRE WO BAND bAEBIZIRWEREZZ4t L T\ 5,

® KH:Z OO E LT, ZIL TV A E~A DI D72 BRI Z OFEIRAE KD BiF 0%
BLZTVWDEETROLOLEBDLSTL DI DD, ETHRU,

® HiE : 30~40 ROMEE IR E L LTEZIBIMLTWDH, BIFEDIE NI EE > TV D Z D
RITESFIEZ R L TH bW, KEBITZDREZED Z LI LTV 5,

® Torres-Padilla: It is a pity that the international symposium planned in 2019 was cancelled due
to COVID-19 pandemic. The chromatin potential team appears to be well organized by Kimura’s leadership.
(2019 FIZTPESN TWEEES VAR LR an T TH v /IR TEDIERETH D, 7
R FURT X NNTF—LBIAN O —F =2y T KBS T D)

ARG DIEE)

e XM :HERED) —F—r o7l I{FLFEoTmEEEZL TS,

® fEK :JimA A—T Y TR, DG Y ) ACEREE, ERE SR, (XFE N TN EE & E A
HoTEY, EMITHEEL TV,

O HE: EIRE A EATICH Y B E LTV T, e A=Y I, DBl e AR,
FERIEEI g7 &, I E L COMA A L Th L . ZHRMICDEFORENMESNL TN D,

Lini=d2us il

o HE: UL, JlEHE ., FHRARNEIREEROHILIRGLC I OEh A 2 RED T, SR T
INARE « R 7R TEE OTE 25T 2 & 259 5, WFFerEes s mgifb3 2 BRICB VT, 472
M TR EZMRRT 2DIFTEHLWRENH DD, T4 T 47 Thi> THBEZKY LT Th oy,

L% O FERFEBR DR EMEIZ OV T

o M AKFEM CITAEWRIIIEE &, B COBGMARMTEE N 9 < @E LTV DDA, =

IR D AT » T OEYFIVERFRETHY, ZORGZ I HICHLED TIT LY,

KHE R TR 2 T#b o7y 7 MZbLBb-oTEY ., FHMlid s Z & b2, Tk

BRCH, 207 a<F o ONBERInNDLDY A T ADFMRIZ /> T 2 EIXEEW RV, 2D

TR OWFIEE N, B0 & O SEICIEERNC ST 2 MBI WS B ISR B D708 %

ML D2 2 BB L TIE LV, FRRAIC [TH ORFZEaE 0 & 4 £ NI P22 SR 2SR & 72 -

T DADZOEGR0NY E L) E7D 80 M2 W 5, %OV A = 205k

ML R DM ZATH IR TH D Z LA HA LR A TWE&E 20,

® fHk:ZDEELLWF—ALT [V o~TF U BTERE] OEEEZHMEICL T TUT LYY,

& XH: Filan oA VADWATEZE DR ZDIZL) KTITVANLAIZONTE S LTHELAW
STLEID, UANAPMBBDOEES ZNA T X v 7T HITHTZ0  ~T 1l a~F o OFIBIZER
I B AREMEZR & B2 72 BRIC 7 b~ T U DAFGEIE D2 03 5 TV BRI SEIR O R 5 o
7B HEEL T Z EE LTV D
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BRI EREHZE DR

FAR DR
AFEICIREE G SN TV DH D - A
[EBRICEFZE © O

FEIRN L [FIASE - BT

LS

HEIRESE -

FHEAFZE CERK 3 0 ~4Fn 4 4R )

e s - 18H05527

WFFeRES THIfREE: « 7 u~F o EED Z A F 3 7 A Ll a1l

WrgeAREE - AR = GORTERY - BEEHIREIRASEPE - 2d%)

RRgeoy i o K AT OUNKRS: « AERBHEIE HFERT - 20%)
FHik BE CRRTEKRT - Em T30 - Bh#)

HEERFZEE ¢ KB M (KRIROKRS: - EEHF - HEEEER)

IR T URT T VOINCIE, 7 a~TF KRB LT L ORFZERET A MLETH D, FDTDIT, BEA MY
RLRNA R Y X5 —F 11 OFRBEMZ T LT 57 00EMET e — 7 D% L FN 0 2 AN 21T -7,

[WF7ERk R ]

(1) ¥7 974 v oy ) K&
HBEISNT W avF A AREOEEKEZHLCT I, BT T 7 4 v aRMES ) AEMHELZET LV E L
T, B A MAES LTIV L & OBRAZMRNT L7z, SO0 Fab Z VT, flix Db X M UAEffiE RNAR Y A 5
—P 11 OV b, EBTEEMDOL AT I 7 AR THEL LTz, TOMEE, B A M2 H3K2T O T & F 1l

(H3K27ac) 7% miR430 Mfn 17 7 A X —DE G » THEET D Z LML E 72572, H3K2Tac OEFEIT RNA
RV AZ—=PII OEES (¢« 7T~=F>) ZEIMLTHLRALNTZN, TEFNMEY —F =% o 7 EOFEALE
Al (JQD) ZIRINT 5 LEETENHE I, ZNODO/EENDL, B X M7 B F MBI TIEMLOR T v L
ERHODHIEEPH LM LT (Sato et al., 2019 ; EFRILENTE) . £, BERE T Nanog OEEKTE R GG
MA@ < = & D EBRIEFEFZEIC L VB S22 o 72 (Kuznetsova et al., 2022)
Fo, T~ FUEmRIEE L LV TRT Y VI &R ) ATEMAL E OBMREZ ARSI, BT T T 4y
v a gD DNA HELO v b 21T - 72, Rl—D X A I 7 TEHEIN Thbns L) ar s 5 24— (DNA#H
fRAA ) 1, Hi-C TR E 2 TAD EBEEMEN &<, Fo, &/ A0 R RIGEE & % E R, Hi-
C THE &4 5 Acompartment, B compartment & ZiV-ENETEMENE Y, £ T, X F o\ IEHLEEE LT
PCNA (DNA R Y 27 —EBOMBIET) ZHHRTRESESH Z & T, DNAERB Ak 2LTrnm
T UETESEERETE A EEZI LN, BE, MR TROND X9 2B MBER KA A 3t 7 2 sk
HBORIZHBIT=23, PCNA O RTEAZEMICBIZET 2 &0 IS 7 AIEMALRTOI T H DNA RS IT ) — Tk
mofe, DNABRY A IV 70k D7 u~TF URT oy v VOB EERBIENE(L & OBIMRIZOW T, BIEFES

(E HEFHEMIE - o5 E) B OHH (KRZ65E) & HFETHED TV 5,
HIAE OB I ZIRME 7 ) DIEMEALRTE TR E BT D2, OB TO AN S ZEOELICHIEE T 7 F 2 738
S5 50gEMEREZ LN, BT T 74 v aRCT7F 74T A (F-T7FY) b7 e —7%14 >
Vs vary L TBRLULEMER, ZGATOIZIZ F-7 7 F U NICERT L Z NP LN o7z, F-T 7 F
DEFEIIMIEAREED Z 4 I 7 TIRRIZR Y BEELT-ROEROE Y 280 A T\, F-7T7F 0% i
GLOBRIIAHBEINRD o7 b DD, F-7 7 F 0 OERMIIE RIS CTHRARSENTE L < &2 28I 5
HOTIE VW EEB 2 B, 2o, EEEEREFRIC L D Thive (Oda et al., 2023),

(2) BRBERALO M E)RE
HRESNLT W7 B~ F L REEEZH LT H-010, 7 a~F U REBICINZ TG 2 M CEHET 2 LB R S
5o RNARY AT —FI11L, BERIHRIFIC C Kl KA A D Serd M, IRGMHERFIC Ser2 N Y VB I 5,
FNHD Y Al R AT D Fab 2406 LGS AT 522 T, 12— HIV LAR—% —i&
fnf EDRNARY 27 —F 11 OFEE (Forero-Quintero et al., 2021) 3 L O H3K27ac & #:5-Bts (Ser5ph)
FIRNA R Y 27— II D% (Saxton et al., 2023) ZEFRILFHZEIC L VA SN L,
Fab OGAITHIIIC X L RV EEEAT HMERNH Y . BRYIROBIZITEH LW, BB 72— FMlo—R§{FZE
fEIgPUA 7 7 —7 (Mintbody) DOEFEIEEMMCAEMRNTOBILENATRETH 5. Mintbody BAFE DR IX, Hiif
FERE D 7 =T 4 TIRTE L, 1T E A EDOPURITIIEN TEENOEREMICRHI LR, £ T, 85D
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IR —FAHEOR Y Y —=0 7 & SERZE AL Ml CH#ET 5 RNA KR Y 27 —F 11 @ Ser2ph &
Ser5ph (ZHF A 72 Mintbody % B% L7=, Ser2ph-Mintbody THEfk & AL 5 #in G AL 1 X855 B AAEAL & RITEAD
B0y, Fo#hxlisuo~Fr b Rk&EnWz L3 A-o7= (Uchino et al., 2022) (FiE ORAZZ3HEAFSE « 45
HFgeE) &R ORFZFHEAFSE « oWHFeE) & O®RFEF), S50, FFEDOBMLE THEICHEW T, BREREE
V2t U7 Br G B R 1 & R BB AGREL  (SerSph-Mintbody) . #25 KL% S (Ser2ph-Mintbody) & O i R
Rz 52 L7z (Ohishi et al., 2022) (&& GFEEHEINIZE - /0 HBFZEE) . KR ORFPZEFHEATSE - /3 #0758
F) EOHFEWIE), INLORERENDL, BEIEMELRTD Z 0~ F U NIERERERE 70 7 T A X — Lt L CRTE
TEHZLETHEELRLTENLEF LERT Uy L a o TWD EEX O, £z, 5L ME DTN R
HEWIETILEEE L7 (Kimura and Sato, 2022),

Mintbody DBHZICEI L TiL, RNA AR Y A7 —E II ST H H3K27Tme3 FFERR D DBHFEICHKII L, v T A
ES fiia D53 b PE 5 RiE M X Yet RO BRI BV T H3K2Tme3 & H4K20mel M [FIFFICHEME S D08 2
O OEMITEEGIHNIIIL T U M E W2 & 25N ORI ORMZFHEAFSE - 28aF583) . Sk (GHeift
%)) BLOEBEERIFEIZEZ VAL L (Tjalsma et al., 2021),

(3) VEHIIN Y v~ F R H A B3
IavFURT VX VEBET AR, MRS A=V U TICMA T E S ) AETTBLETH S, HEN
Wi, AEREA A= TR Tl = v ) MREEEZEUGT 5 & 2T, WpZEMMEIT & 7 ) AU A RFEHT & H#
BTED, 20D, KR ORFZEEHENE « 0F5EE) . itk GrEfER) EILFET 17 v~ F AR

(Chromatin Integration Labeling: ChIL)| %% Bi% L7=(Harada et al., 2019), ZOFEICL D, 1HlETHO=
BT LT FIREIC IR o7, 72, RO LFEFFRAEFNZ LV . B X N AEHHERG K1 O T 2 7B 5
multi-ChIL (Handa et al, 2020), &X', Ak GHEEK) 22 THERYIA TOfTZ rlRE L 32
tsChIL(Maehara et al., 2021) % BA% L7z, & 512, ChIL & Cut&Tag ##lAE b7 1 Mil_ v 47 ) LR HAlT

(TIP-seq) & EBRILFEMFITIC LV BIZ S 7z (Bartlett et al.,, 2022), F£72. Mintbody & DamID % #lA &>t
7= 1 MR E A (EpiDamID) & ERSILFEMZEIC X W B% Sz (Rangetal, 2022), 20X HIC, AfEKT
DOMFFEIZ £ 0 % S #u7- ChIL <° Mintbody 1d, 1 AHIEMENTHIFORRICKE < ' L7,

Y7774 v aBET / LEH B O
f#BA : X b H3K27ach BB E ML R
FUL e NEEDD

(Sato et al, Development, 2019)

B HEMNMintbodyD FFIC & 2IEEHRBAL., RAEDORNAFY
A7 —FIoEMREEoRI: sovFrET v LFH
HomhERINICo#ET 5

(Uchino et al, J Cell Biol, 2022; Ohishi et al, Nat Commun, 2022)
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18.
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20.

A *Fukuda K, Shimi T, Shimura C, Ono T, Suzuki T, Onoue K, Okayama S, Miura H, Hiratani I, Ikeda K, Okada Y,
Dohmae N, Yonemura S, Inoue A, Kimura H, *Shinkai Y. Epigenetic plasticity safeguards heterochromatin
configuration in mammals. Nucleic Acids Res in press (2023) [4F/AEW5F: & RSO By BFEA ]

O AOda H, Sato Y, Kawashima SA, Fujiwara Y, Palfy M, Wu E, Vastenhouw NL, Kanai M, *Kimura H. (2023) Actin
filaments accumulated in the nucleus and remain in the vicinity of condensing chromosomes during prophase in
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W EERE, AR ORLEFFRA. UTFRIL) . &K, PEEA, IR, K FEF->ARMBEFIEE  2018.12.20-21
AR WU FEFEFIEE 2018.8.2

[16. EBLRBIZED ERMKY] : 61

1.

Dr. Rudolf Oldenbourg (Marine Biological Laboratory, USA) : fifE/N ® S1EHAEDBIF (2018/2019/2020/2021/2022)
Dr. Mattias Weiss (Bayreuth University, Germany) : PR EY O VA Xl A T = X L DR
(2018/2019/2020/2021/2022)

Dr. Carlon Enrico (KU Leuven, Belgium) : DNA O J722 12D\ COHEGEH 1220 7E(2018/2019/2020/2021/2022)
Dr. Carlo Vanderzande (Husselt University, Belgium) : Y2 ARDIEFAMG Z A F I 7 ZZONTOHGHET /AEE
(2018/2019)

Dr. Davide Michieletto (University of Edinburgh, UK): BRik$H, @Kz BIF 5 bR a P aBFIz o0 TORFSE
(2019/2020)

6. Dr. Tetsuya Hiraiwa (National University of Singapore, Singapore): 7 1~ F L OWERK., £ 14 F I 7 Ao T
DI 2 b—1 =3 (2020/2021/2022)
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M3 SR BHEE (ENCAFSERH s IE N B L2t - Bl ettty % — « F— AU — 4 —)
MRS . el

« WFLE D 550D H3K9 A F/AVEESRE 29 X TR S H72 iMEF MO I L 0 . H3K9 A F b a ik SE 5
& H3K9me2, 3 Tv—7 SN TW T ry a~vF VIS EN~T ersa~vF O s ) LA ThD
H3K2Tme3 IZ L > Cv—27 ENDH L IR, ~Tuso~vTF RELHMEFEIND Z &, HKI ATk L
H3K2Tme3 i F &R I ELH T a s/ a~vTF U RENAERIETTHZE, LOLID2200ES ) AE{H
KEETHLHERESNI~AT O 0~F UNFEETDH I EEP LN Uiz, AENTIE. A EHEFZEAE & ot
RIAFSEIC L DD Hav, 72 LADs & OBRMEICE L CEER MR 2572 (Fukuda et al. (*Fukuda, T Shimi,
T Hiratani, H Kimura, *Y Shinkai), MNAR, revision)
-t%@%ﬁi%%%ﬁ%ﬁévbmmvx/b@mAf?wmﬁ@ KRAB-ZFP OftE& L MR — L X k DR
FARREDNEHE T 5 RN Z R U7, M HEAEMEAERE O v MEF O sample #1552 &3 T&E, 7
X LM R %57~ (Fukuda et al. (*Fukuda, Y Okada, *Y Shinkai), Elife, 2022)

« H3K9me2 HIENZ AT 2 FLEEICAFAET D 5 o0 H3K9 A F AL ORSRERIEA ST T & 3D &7 A EICBIT D
H3K9 A F /AL DEEI D& B B0 UTe, AR OFR 6 O Hi-C fiftr & & OEHTHEAT O B R A58 D
T o7~ (Fukuda et al. (*¥Fukuda, H Miura, I Hiratani, *Y Shinkai), Commun Biol., 2021)

+ SETDB1 B A RDOHERKIR 1 Td D ATFTIP D K A A T OFER, C RICAFTET 5 fibronectin type-II1
(FNIII) RA A ATFFE DT X /7 BEEY A2 Fi o G NHNC 5T DR FHEZ FFONAT B RA A & LTl &,
SETDBl #&RIC L AEEMHICEET A2 & Z#HEMIZ LT (Tsusaka et al. (xY Shinkai), Epigenetics
Chromatin, 2020)

« SETDB1 B &R DORERLIKN1-Td % ATFTIP 1%, SETDB1 OKENJETE & A FIAVBERIGVEIC AR B X% F L AbD
TLEA T % = & T, SETBl #HAWKIC L D L e AFoOiEMHIcHFST 5 2 k%%%ﬁ Z L7 (Tsusaka et
al. (Y Shinkai), ZMBO Rep., 2019)

* H3K9 A F/ALE% G9a/GLP Dt A k » LIAN D H'E & L C SETDB1 #H A K DORERLIK 7T 5 ATFTIP Z[FE L,
ATF7IP O X FIALITRI DR BEINHIE SR TdH 5 HUSH complex OREELIAF MPP8 DY 7 )L— M HFETHZ & %
A& 2MZ L7z (Tsusaka et al. (kY Shinkai), Epigenetics Chromatin, 2018)

- CRISPR knockout screen Z4TV>, H3K9 A F LAV EESE SETDBL 25EAY & 45 L kR FOEFEMEICE LT 5
BRI ZEHFEE L. FOMED —mAH 522 L7z (Fukuda et al. (%Y Shinkai), Genome Res., 2018)
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12.

13.

14.

15.

16.

17.

18.

identifies the folding principles of the inactive X chromosome. Nat Struct Mol Biol accepted in principle (2023)
[y LiERT 0RO A ]
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ROy IEE ]
A *Fukuda K, Makino Y, Kaneko S, Shimura C, Okada Y, Ichiyanagi K, *Shinkai Y. Potential role of KRAB-ZFP
binding and transcriptional states on DNA methylation of retroelements in human male germ cells. eLife 11,
e76822 (2022) doi: 10.7554/eLife.76822. [/ A=W L IE T O 2oy B ]
Fang Q, Kimura Y, Shimazu T, Suzuki T, Yamada A, Dohmae N, Iwasaki S, *Shinkai Y. Mammalian HEMK1
methylates glutamine residue of the GGQ motif of mitochondrial release factors. Sei Rep 12. 4104 (2022) doi:
10.1038/841598-022-08061-y.
A Hada M, Miura H, Tanigawa A, Matoba S, Inoue K, Ogonuki N, Hirose M, Watanabe N, Nakato R, Fujiki K,
Hasegawa A, Sakashita A, Okae H, Miura K, Shikata D, Arima T, Shirahige K, Hiratani I, *Ogura A. Highly rigid
H3.1/H3.2-H3K9me3 domains set a barrier for cell fate reprogramming in trophoblast stem cells. Genes Dev
36:84-102 (2022) doi: 10.1101/gad.348782.121
oConnolly C, Takahashi S, Miura H, Hiratani I, Gilbert N, Donaldson AD, *Hiraga SI. SAF-A promotes origin
licensing and replication fork progression to ensure robust DNA replication. J Cell Sci 135:jcs258991 (2022) doi:
10.1242/j¢s.258991
A *Fukuda K, Shimura C, Miura H, Tanigawa A, Suzuki T, Dohmae N, Hiratani I, *Shinkai Y. Regulation of
mammalian 3D genome organization and histone H3K9 dimethylation by H3K9 methyltransferases. Commun Biol
4:571 (2021) doi: 10.1038/s42003-021-02089-y [/ 1AW & {E#F D By B A ]
Fang Q. *Shinkai Y. A cost-efficient protocol to introduce epitope tags by CRISPR-Cas9 mediated gene knock-in
with asymmetric semi-double stranded template. Methods X 8:101365 (2021) doi: 10.1016/j.mex.2021.101365
A*Yamada A. #Hirasawa T. Nishimura K. Shimura C. Kogo N. Fukuda K. Kato M. Yokomori M. Hayashi T.
Umeda M. Yoshimura M. Iwakura Y. Nikaido I. Itohara S. *Shinkai Y. Derepression of inflammation-related genes
link to microglia activation and neural maturation defect in a mouse model of Kleefstra Syndrome. iScience
24(7):102741 (2021) doi:10.1016/j.isci.2021.102741
Taguchi J. Shibata H. Kabata M. Kato M. Fukuda K. Tanaka A. Ohta S. Ukai T. Mitsunaga K. Yamada Y. Nagaoka
S. Yamasawa S. Ohnishi K. Woltjen K. Ushiku T. Ozawa M. Saitou M. Shinkai Y. Yamamoto T. *Yamada Y.
DMRT1-mediated in vivo reprogramming drives development of cancer resembling human germ cell tumors with
features of totipotency. Nat Commun. 12(1):5041 (2021) doi: 10.1038/541467-021-25249-4
*Balan S. Iwayama Y. Ohnishi T. Fukuda M. Shirai A. Yamada A. Weirich S. Schuhmacher M.K. Vijayan D.K.
Hisano Y. Endo T. Kotoshiba K. Toyota T. Otowa T. Kuwabara H. Tochigi M. Watanabe A. Ohba H. Maekawa M.
Toyoshima M. Sasaki T. Nakamura K. Tsujii M. Matsuzaki H. Zhang K.Y.J. Jeltsch A. *Shinkai Y. *Yoshikawa T.
A-loss-of function variant in SUV39H2 identified in autism spectrum disorder causes altered H3K9 trimethylation
and dysregulation of protocadherin b-cluster genes in the developing brain. Mol Psychiatry 26(12):7550-7559
(2021) doi: 10.1038/s41380-021-01199-7
A Tsusaka T, Fukuda K, Shimura C, *Kato M, *Shinkai Y. The fibronectin type-III (FNIII) domain of ATF7IP
contributes to efficient transcriptional silencing mediated by the SETDB1 complex. Epigenetics Chromatin 13:52
(2020) doi: 10.1186/s13072-020-00374-4.
A *Shinkai S, Sugawara T, Miura H, Hiratani I, *Onami S. Microrheology for Hi-C data reveals the spectrum of
the dynamic 3D genome organization. Biophysics Journal 118:2220-2228 (2020) doi: 10.1016/j.bpj.2020.02.020. [4y
FHEYT L RFORSIRE ]
A Kadota M, Nishimura O, Miura H, Tanaka K, Hiratani I, *Kuraku S. Multifaceted Hi-C benchmarking: what
makes a difference in chromosome-scale genome scaffolding? Gigascience 9:giz158 (2020)  [43F-A#)% L fEHRFD
B ERA ]
A Tsusaka T. Shimura C. *Shinkai Y. ATF7IP regulates SETDBI1 nuclear localization and increases its
ubiquitination. EMBO reports. 20:e48297 (2019).
A Abdalla MOA, Yamamoto T, Maehara K, Nogami J, Ohkawa Y, Miura H, Poonperm R, Hiratani I, Nakayama H,
Nakao M, *Saitoh N. The Eleanor ncRNAs activate the topological domain of the ESR1 locus to balance against
apoptosis. Nat Commun 10:3778 (2019)

-68-



19. AMiura H, Takahashi S, Poonperm R, Tanigawa A, Takebayashi SI, *Hiratani I. Single-cell DNA replication
profiling identifies spatiotemporal dynamics of chromosome organization. Nat Genet 51:1356-1368 (2019) [4>F
EWFE L R F OB B RE ]

20. Fukuda M, Sakaue-Sawano A, Shimura C, Tachibana M, Miyawaki A, *Shinkai Y. G9a-dependent histone
methylation can be induced in G1 phase of cell cycle. Sci Rep 9, 956 (2019) doi: 10.1038/s41598-018-37507-5

21. oAu Yeung WK, Brind'Amour J, Hatano Y, Yamagata K, Feil R, Lorincz MC, Tachibana M, Shinkai Y, *Sasaki H.
Histone H3K9 Methyltransferase G9a in Oocytes Is Essential for Preimplantation Development but Dispensable
for CG Methylation Protection. Cell Reports 27, 282—293 (2019) doi: 10.1016/j.celrep.2019.03.002 [ 45 1-E¥=- & 1
W ORI RE ]

22. oKori S, Ferry L, Matano S, Jimenji T, Kodera N, Tsusaka T, Matsumura R, Oda T, Sato M, Dohmae N, Ando T,
Shinkai Y, *Defossez P-A, *Arita K. Structure of the UHRF1 Tandem Tudor Domain bound to a methylated non-
histone protein, LIG1, reveals rules for binding and regulation. Structure 27, 1-12 (2019) doi:
10.1016/3.5tr.2018.11.012 [ EW L oy (/£ 0 By B A ]

23. ATTakahashi S, TMiura H, fShibata T, Nagao K, Okumura K, Ogata M, Obuse C, *Takebayashi SI, *Hiratani I.
Genome-wide stability of the DNA replication program in single mammalian cells. Nat Genet 51, 529-540 (2019)
doi: 10.1038/s41588-019-0347-5 [/ 1245 L 1 H 7D R E ]

24. oFukuda K, Okuda M, *Yusa K, *Shinkai Y. A CRISPR Knockout Screen Identifies SETDB1-target Retroelement
Silencing Factors in Embryonic Stem Cells. Genome Res 28, 846-858 (2018) doi: 10.1101/gr.227280.117 [y 1%
F RO RSB RA ]

25. Tsusaka T, Kikuchi M, Shimazu T, Suzuki T, Sohtome Y, Akakabe M, Sodeoka M, Dohmae N, Umehara T, *Shinkai
Y. Tri-methylation of ATF7IP by G9a/GLP recruits the chromodomain protein MPP8. Epigenetics and chromatin
11, 56 (2018) doi: 10.1186/513072-018-0231-z

B. SRS (BHmoAEAZWR) | - EEGE: 6

1. AYamaguchi K, Chen X, Oji A, Hiratani I, *Defossez PA. Large-scale chromatin rearrangements in cancer.
Cancers 14:2384 (2022) doi: 10.3390/cancers14102384 [# 3]

2.  AMiura H, and *Hiratani I. Cell cycle dynamics and developmental dynamics of the 3D genome: toward linking
the two timescales. Curr Opin Genet Dev 73:101898 (2022) doi: 10.1016/j.gde.2021.101898. [#FHiA]

3.  *Sohtome Y. *Shimazu T. *Shinkai Y. *Sodeoka M. Propargylic Se-adenosyl-l-selenomethionine: A Chemical Tool
for Methylome Analysis. Acc Chem Res. 54(20):3818-3827 (2021) doi: 10.1021/acs.accounts.1c00395 [#F A1 [/ 7
BT L BT DRSBTS ]

4.  A*Fukuda K, *Shinkai Y. SETDB1-Mediated Silencing of Retroelements. Viruses 12:596 (2020) doi:
10.3390/v12060596. [#7i47]

5. A*HirataniI, Takahashi S. DNA Replication Timing Enters the Single-Cell Era. Genes 10, 221 (2019) [£#:A] doi:
10.3390/genes10030221

6. Miura H, Poonperm R, Takahashi S, *Hiratani I. (2018) Practical Analysis of Hi-C Data: Generating A/B
Compartment Profiles. Methods Mol Biol 51, 529-540 (2018) [#£#%] doi: 10.1007/978-1-4939-8766-5_16 [/ 14
W L ERE O R ERA ]

4. TGRS o EWNES: 8

[

EHE, BHE— ~Tuszu~F U EBRICBIT e X M AEBMfOER] £EDASE 74, (2023) [EFiE]

2. CERGUEE. T—r8— b T4 DRIEMEXRAKO ZROuHE BB TRENE)  EE0bws [XREHKT
TEMEAE & S — 7 R 283 (9) 23486-23491 (2022) [ 5% 4]

3. ERUHEE 7 A SRS OIS — 2 OEFEE E AR L ER EREZFM 40(12) 1860-1866 (2022)
[ e e

4. ZyEM, EAOHEE T1 M8 Repli-seq ST 5 R X AN/ — kA2 NEJRE]  EREZHM (=45 2% 1
S LRBTEDD I u~wF UBEFFERE 1 b a—] 116-119 (2020)

5. @BV IE, IR, ERCHE 1Ml S ) AEELR A A RN LN T L o8— R X 2k OHEE —scRepli-seq 5
— EREZIM (mF ) 2% bo L RAFOD I u~wF ARKERE 2 b 2—1] 105-115 (2020)

6. FERUMEH THi-CIEICLDENT ) AETIEEL A I 7 ARSEOLHBIT | A 52 (6) 16-19 (2020) [# i ]

7. ZiHEL. PR TMb A — L OYetafk Z ke E R (IX TAD HAL TR & T2 | EBRIES 37, 3273-3277
(2019) [#HeE]

8. CEARFEEA. VIARE—RS HERY (I s I E RS EBRE S 36, 2933-2940 (2018) [#FE ]

5. EEH 14
1. ERFEH T(12-15) BEMEORE F 723 B R ROt EMENT ) in [BEFOERFI] MR Z, MAEGER. L
LR (2020) [# 7]

CoAfk (5 b, EESAK 0k, ENEAS . LR, ENMES 36
.69-



[(ERNFERE]

1.

HYE MISE : Letters PrizeE (859108 H A4 (b5 2s KAFEBRS)

[ENE 72 &)

2. FAOVEE 2022 4, 5 39 BUF R E SR E

3. ZUHM : 2020.3.12, 55 3 [RIPLEHRIC E S E

4. ERBVICER . I, CEATHEEE - 2019.5. 24, 5 2 BIERBRRIEE S E

B R (FaDA e ST —®)|: 25/

1.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hiratani I. Unraveling the dynamic 3D genome architecture through single-cell DNA replication profiling. 4R K
7 EmBHEFET NanoLSI 4B+ 2 F— (Zoom /A 7V v K), &R, 2023.1.23

Hiratani I. Unraveling the dynamic 3D genome architecture through single-cell DNA replication profiling. F# K
PREEBRESEA R R - MY - AT DAY o — AE . FER, 2023.1.20

B H¥#:— [Epigenetic plasticity safeguards heterochromatin configuration in mammals| HIGO #caif7Et X -
—. FEART:, REA, 2022.11.16

Hiratani I. Unraveling the dynamic 3D genome architecture through single-cell DNA replication profiling.
Institute of Molecular Biology, Academia Sinica, Taipei, Taiwan, 2022.11.7

B H¥#:— [Chromatin landscape of budding yeast acquiring H3K9 methylation and its reader molecule HP1]
Chromatin Potential Pitch Seminar, zoom, 2022.9.1

SERGE 11 HifR4 S 7 2 DNA SRR 5 R 4 T & 7o Ye Bl =R oeEiE O R AL HIEERE | AU R Beg sk
RIRREF PR ERL e A B P BB I — (HEEA IkSERERR) . A4 71 VBifE. 2021.6.18

Hiratani . Unraveling the dynamic 3D genome architecture through single-cell DNA replication profiling. Ph.D.
Student Organized Seminar at the Department of Biology, Technical University of Darmstadt (Host: Mr. Sunil
Kumar Pradhan and Dr. M. Cristina Cardoso), Germany, Online, 2021.4.20

Hiratani I. Unraveling the dynamic 3D genome architecture through single-cell DNA replication profiling.
Laboratory of Biochemistry and Molecular Biology (LBMB) Virtual Seminar Series for 2020-2021, National
Institutes of Health (NIH) (Host, Dr. Chongyi Chen), USA, Online, 2021.4.15

Hiratani I. Exploring the developmental regulation of 3D genome organization through single-cell DNA replication
profiling. Virtual Seminar Series for 2020-2021, The Hong Kong University of Science and Technology (HKUST)
(Host: Dr. Yukinori Hirano), Online, 2021.4.9

Shinkai Y. Elucidation of epigenome-mediated transcriptional silencing mechanism. AEARKZI3EAEELHTEAT I =
TURT Y A REA, 2020.2.4

BEAE—  T=v5 ) AL HEBFMHEBEEOMA 5 37 RIEGEERTY —27 v a v 7 - 18 EIEY A F I 7 AW%E
. . 2019.12.22

FRHE - T2 ML BTGB OfER | BB RATEE £ < J-—, At 2019.11.15

BEHPE— [SAM #FE A% =t ) LHF9E] Pioneering Project: Chemical Probe (AfnHiGHRZE Y F) # _[mE&
FAEE ) —, HiE, 2019.10.9

BEEVE— THIESMICE b5 7 m~vTF oA T vy VO E Z D51 HAE ) B INTEIRAISE DB AR - oo 2o
Ll u=FURT v v v) 2 RIEREE. AR, 2019.6.21

Hiratani I. Unraveling the dynamic 8D genome architecture through single-cell DNA replication profiling. AEANK
AR I = ARV T A REAR, 2020.2.4

ARG 1 Mika4es /7 2 DNA EREHTE scRepli-seq 7> B E 2 H 7272 BB ) ARSI ENT =8 v=%T
1 7 ZAOHIEH L A EEE ) # T REATER, AR, 2020.1.23

SERGE 11 Maes /7 A DNA BRENTEZ W=7 7 A=ROeEEORERIE OMET ) Frdiisigmse Es
FHORME L 2B 7 a~F R T v b)) BRI S, P, 2019.12.17

UM, EAED R SERFE B Development of a new genomic technology for DNA replication analysis in single
cells (RIKEN EIHO Award). The All-RIKEN Workshop 2019,/ & FioctE EHMF KA S, fidt. 2019.12.6
SERTHERR M4/ A DNA ERYEHNT 2> D FL % T & 7o Yt R =R oehiE OF A HIEENE ) DM EE AN A
HRMMAMFFFT, DA I — B, 2019.11.5

PR Unraveling the dynamic 3D genome architecture through DNA replication FH KK Bi L F0F5E
B« KT 1CeMS g [V 7 b~ —EYh#l JC (Vv —F L7 7)), #77, 2019.8.23

ARG B Unraveling the dynamic 3D genome architecture through DNA replication ¥ BDR Scientific
Exchange. #fiif, 2019.7.5

ERGHEI 15 LA ZROCHEE ORI & F o4 BrEiriEEte e R RO E R 7 a~F R
Ty b 2 IR, WRR. 2019.6.21

SERGHER 15 AZROTREEOFRARIE & 2 00T ESEEFEIEIT S TR AR EER S, =
. 2019.6.13

SERGE T1Mas 7 20 A K DNA GRS 5 L2 57/ S mcd o5 A6l KRIORE B EMFEiTE <
J—. Kbk, 2018.8.31

Hiratani I. Unraveling the dynamic 3D genome architecture through DNA replication. CIRA-BDR Exchange
Seminar, FHK 1PS Ml 78T, S#R, 2018.10.12
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1.

2.

8.

Hiratani I. Somatic DNA replication timing program emerges with a unique transitional S-phase during early
mouse embryogenesis. RIKEN BDR Symposium 2023 “Transitions in Biological Systems”, Kobe, 2023.3.7
Hiratani I. Unraveling the dynamic 3D genome architecture through single-cell DNA replication profiling. The
14th International Congress of Cell Biology & 9th Asian Pacific Organization for Cell Biology (2022 ICCB &
APOCB), Taipei, Taiwan, 2022.11.11

Hiratani I. Replication dynamics identifies the folding principles of the inactive X chromosome. Japan-UK
Regulation through Chromatin Conference, Leicester Institute for Structural and Chemical Biology, University of
Leicester, UK, 2022.8.23

Shinkai Y. Coordinate regulation of heterochromatin organization by H3K9 and H3K27 methylation pathways.
2022 International Symposium of the Epigenome Dynamics Control Research Center. Online (Seoul, Korea),
2022.2.11

Shinkai Y. H3K9 and H3K27 methylation pathways exclusively and coordinately regulate heterochromatin
organization. The 30th Hot Spring Harbor International Symposium “Chromatin Potential in Development and
Differentiation” and The 6th Symposium of the Inter-University Research Network for Trans-Omics Medicine
“New technologies meet Biology”. Online, 2022.1.19

Shinkai Y. Discovery of novel protein histidine pi-methyltransferase. Frontiers in Macromolecule Epigenetic
Modifications: Chemical Tools, Biochemical Mechanisms, Function Annotation/Modulation/Perturbation #70),
Pacifichem 2021: A Creative Vision for the Future. Online (Honolulu, Hawaii, USA), 2021.12.18

Hiratani I. Establishment of the late-replicating inactive X chromosome during differentiation. Cold Spring
Harbor Laboratory Meeting on DNA Replication & Genome Maintenance. Online (Cold Spring Harbor, New York,
USA), 2021.9.8

Hiratani I. Exploring the developmental regulation of 3D genome organization through single-cell DNA replication
profiling. The 15th Asia Epigenomics Meeting, Online (Singapore), 2021.2.25
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

TREES N1 MlR4s 7 5 DNABRENT NG 7 A= ouEBE A S RalkTs B3 EESV R

UL Zoom AT A RAME, 2022.10.15

BEHE— A TONT o a~vF O e =27 (v 7 w88 BAAGRERTFERE 94 MRS, FLIR, 2022.9.15

TAROEB 13D 7/ L - 4D X7 LA — LFZEOBUIR L FRRE~1 Milne s ) LT O1T <R~ AARBRBIAR

BT B KRBV URT T L REERFS ) DR EJET DT ENT, Zoom 42T A B, 2022.6.11

Poonperm R. Replication dynamics identifies the folding principles of the inactive X chromosome. RIKEN BDR

"Women and Future in Science" Seminar Series, Kobe, 2022.2.20

Rawin Poonperm. Establishment of the late-replicating inactive X chromosome during differentiation. The 30t
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(1) HP1 ik B5~T a7 u~F Oflif

HP1 iZ~T v 7 a<F U BRICEB O THLIREE Z B2 L TWARTF-TH L0, HPL 74 V7 4 — LM OBERES HH LR %
BRI ORER R R HNEZ N, KR TIEETHABERD SO HP1 7 A YV 74+ —ALTh% Swi6 & Chp2 ICEH L., £D
HERE DRI 2 B 45 L7=, Chp2 2B L Tix. £ Chp2 ® H3K9me3 fEAHED Chp2 DH 1 L v ke L SHREC 41K
EOMAEERICEETHD Z L EZPLMNIT L (Maksimov et al. PLoS One, 2018), F£7-. Chp2 I Swi6 &1L 7% % DNA B
HLTEY, 20 DNAFEAHE Chp2 OREREICEZE 22 L #5202 L7z (Rahayu et al. J Biochem, 2023), —J7 Swi6 IZBI L
T, 20 M ISR VUEMEICEB L, VU VBB 2RIET D & &b, 20U VbR, PR OER 785BI SE
RYEE Ny oYy —1EAE (CPC) OifeLME+T 2 Z L2 R Lz Gastimayfid), £7-. HP1 o M SRR
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72, HP1 BERERENT DR BAIHFZE & L C CLRC OREREMNT 2 1S, CLRC A H3 ® 14 ZHH DY v (H3K14) ZEAMic=
vXxFiAbd 25 Z &, H3K14ub 7% Clrd O H3K9 A FIAIEMEZRHET 2 Z & 2P 5232 L7z (Oyaetal. EMBO Rep, 2019),
F7-. HEFZEE LT, b & Ui A FUbEESE KDM2A 12 X % rRNA OEHIEC, HP1 & OMAEMNEE R = & 2 fif
B L7 (Okamoto et al. Oncotarget, 2019),

(2895 - LD AA v F 2 ZTWIRICB T B ~T 07 n<F o Of S

< RIEH T, RO FIERETT S, 7 a~sTF UEEROS THBOMAE HIE L., £9EBEARRE0EE
WCHHEERORT 2R EMICHBEL T2 B2 LT, SOHFBICE > TR LIRS0 e T 47 AT E1T0, 5
AN & o CIEEEPE (LT 27 u~F VIRTF2FET D Z LIl I Lz, iz, B L72Ia¥ % A7z ChlP-seq i%
RS L, Fix Db R N UAEHIONH E N LTz, S48, a1 TlE, ~7T a7 a~F U BROREIC L - TSR mH S han
L EHEIL TV, EEEIiEA~T v 7 a~vF I e e A D UERITIEE A YL L TE BT, WIICERE O & AR
THERANMEROSHANRKELS L LTND Z ERHALMNIR-oT2, ZOE A N UEROELIZRNARY A7 —F I OfF
TE S TFBERA R ST, RIRMIEIC A2 B A b AERT ORI OFES R Sz GasCRRRYElRT),

- HP1 #5E & v 7 B O b . RiEHL X YeaffIJ[ET 5K+ HBiX2 # i L7z, HBiX2 13 N K& C RICHERM TR
FENTVDHEEZFFON, BEHOD RA A VR F — 7 3G LRVWEHHRIN - TH 5, HBIX2 1%, LARTRAH L7 RIENE X e
ROEHEIZEE 595 HBiX1 & [AkkIC SMCHD1 & OMA/EA % ALl U7z, BN Z 212, HBiX2 Z/ilanbkkEd 5 &,
ARG X Yetafi oo H3K9me3 fEI N RIE L, H3K2Tme3 fEIKIIME/N L7z, —7F, HBiX1 #F&%E9 % &, H3K9me3 fEIKD
#E/h L. H3K2Tme3 BEIASHLIE L7z, L7223 - T, HBiX1., HBiX2 (. SMCHD1 & & &2 ¢, #iHe072 e A b oAER
DRI DOHERFLFIR DOYEIE - M/ OB HEE L TWD Z LAVRIBR STz, MHlf7e e X FEMOREIL. &4 - ik
D BB TR B, AR X e llh b OBis (= A7 —7) BB TOAEMICEE TH D, AR TOMYTHRFIL. Ml
B7e B A N AEH ORI ORI OFLIE - M/ OB D A = X LOfFH & Z O FN L EROMICEE LML E b
=63 EBbnd,

Fo, UL, BtERmoO HP1L 542 37 E LCRLF & A L7z, HPLIIATEZRICR W CTHIHIAICE < 23, BBRGEW
Z &, RLF 3RAEEZRI-SHHIKICK T 5 LA — —I2x L UEENRMEDRZ -6 TR LTHmEI TN D,
ES flEiz3WC, RLF 8T/ v o7 70 MEZBINL L CTHAT LIEPREAZ RHT 2 ENTE oo, T n J#EE
T ThnHINF292 Z[REEIC ) v 777 v 5L, ESHfatiz o =—OEKANHEI N, BIEENE LIET LR, $7-.
RNA-seq IZ & & FRBATOME, “EREHERTII, €75 R h~—0—W R~ — 7 — 72 EOSKICBE# T 2 B
T ORI, ARG ES MR THEML T\ e, ZofRIZ, RIf & Zfp292 NEME L 7-HiE4 L, ~ 7 A ESHilao
MM E MR T D720 THHZ LR LTS, T T2, 2R ES#lanEE b X F AEAMiD ChIP-seq. RNA-seq
F— 2 REIIRERESTHY . BAERITT ThH 5, RLF & ZNF292 OfFHTIC LV . (CE )R O] - (e o 2y F-HkE D iR
DIRIND EBbIhD,

HP1 f5A8 KT & LTRIE L7z SCAL IZOW T A3 7, DNA " ARSI OB GZ 23T, SCAL X RIF1 L45hiL TH
BELD AF ¥ h—/L KT 5 53BP1 # /37 BIZ RIF1 L45HL L TREA LEREVEM Z B e+ 5 2 L. —5 RIF1L X
PP1 # G E U CIEMIFRERE A I L A IEE 2 RET 5 Z & 2 A L7z (Isobeetal. Cell Rep, 2021), F£7=, HP1 <
HP1 AN+ & SESERERE DD Y 8H 50272 -7, HBiX1-SMCHD1 73R 5-¢ 2 RiE M X Y@ KO EHE A B = X L
BT 2R B OMIEN & o2 & 700 . HBiX1 MEAEEETEAT 5 SMCHD1 & FfkiZ FSHD 2O X ha 7 4 — DR
RBETTHDHZ & &AM L7 (Hamanaka et al. Neurology, 2020), 72, SMCHD1 ® FSHD i X hu 7 4 —%5| X =
TEREBRLERANTERERRLVE L RBIEOCKRKTHL Z &2 RH L7 (Kinjoetal. Sci Rep., 2020), & 512, HP1-beta (&
~Tu BV EROE R A FFOREREE - APELZ b OBF A MUERIT TRALL, x0T 0T F I 7 AEHTICLD, ZOE

-89-



B HPlbeta I FIF U XA T 47 ELTHIE I DI ERHEXHNERD, RRNRERT S Z LA TE7~ (Kurodaet al.
Genet Medicine, 2023),

(3) ZDIFEM»

< SERAFHEAFIE & QLRI S LT DRBEROBE ZUTE & DY ARRIA1Z. RNA & RNA A2 7 BOBEAIRIZ X
LB B 595 2 L 2B 5252 L= (Ding et al. Nat Commun, 2019), Karl Ekwal f#+0 7 /L —7 & o 4LEBFZE L L
T, WHEERED Leol 23, EBAKFFO~T 07 u~F UIERICEE R Z & 2B 502 L7z (Oyaet al. Epigenetics Chromatin,
2019), Jinrong Min D7 NV —7F L OIEFILE LT, B A R ATFNALEMO Y — X —4% 78 ThH5H PHF1L 3, =
=— 7 IpfE AT H3K27me3 & H3K36me3 ([ZFEET 52 & 2B 520 L7z (Dong et al. Elife, 2020), 4/ A IZBE9 5 iR
72 BRI EE LTHMHN TS [Genomes 4th edition) OFIRR, EERAHY L, 17/ A FAl 2747 L CEESB O
BICHEBR L=,

- FL7= 5 0 HBiX1-SMCHD1 (2 B9 2 T i MR R R D 2 DD T LV & ZIBIZ K o CTRBIL TH /X 7 AfRMT9 2 Hidi
W2 & D HEFZE (RSN & & Te) ZHEEERT D2 &3 TE 7 (Masui et al. Nat Cell Biol., 2023; Ichihara et al. Development, 2022;
Takahashi et al. Nat Genet., 2019; Sakakibara et al. Development, 2018), $£7-. a7 # I 7 ZAHfi & H - L EMZE (BN S &
Teo) LHEEFEETSHZ LN TE 7 (Hirano et al. J Biochem, 2023; Okamoto et al. Oncotarget, 2019; Asakawa et al. PLoS Genet,
2019),

[IEE 1] HP1=&BATOIOTF O FIH

H3K9AF ) LIbHE Rt HP1F AV 74— L DHRESMHE
> DEEBOCLRCEAFRMNERN/HIKIAER » SHEEEFOCHhp2AL. SwiblZIE RS ELDNA
BMICAEXF LT HILERRLL- HaEMER OCLERML:
» H3K14ubASClrdD AF LI BERFME{RETD » Chp2DHAL i THEEICCODNAKES|E
ZEERELE HEELTWWAIEEBALMICLE
i N SR e
“;:)4 3 é“gm‘m;';j
w - .ﬂ 2 T S i
L &2 \[Rai2 (17) K K
ol O B S
s Bl Methylation of Lys8 by Cird -Ura
fg\ G |
;:: (‘ ?“ ontrol .’
1 e =
i He (M) o B mut§
Siver staining g _5 M mut 7
QOvya et al. EMBO Rep. (2019) Rahayu et al. J Biochem. (2023)
[[EH?2) #E- MEDR(yF T BREICEITR7ATFo OEEE
NREBORFRR-F3F ESHIfED LR
> BFOEBAERERIL. FSURYT—L4 > REMXRABEICBETIHRAVAVEEL
Y. TOTAZIRBITET o1 THBiX2Z R R L1
» ERREDOChIP-seqfB T, BFHEMN » HBiX2(Z., H3K2Tme3 a1t O # 1% - L3RI
BERARAESH O/ G—2ERHLE SMCHD1&HBIiX1(E . H3K9me 3B st D # 5L 3R
I2HFE5T5ILEBELMICLE
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BRAEMDT 7 LDNA L, 7 a~vTF o IR TEAEEREZ KT 5 2 & THIBENIZI S TnWg, 7 r
~F ot AFBHEOaT e A M B FE 150 EEGODNA SR DX 7 LAY — AREERIRICE 7 - - S 42 5
REHE LTS, BERAMAATE, EAXA RN TV B R M OFRREEM 2 EREAED I, 2RI
LAY —BRBENEREND, M2 T, Aoy, X7VLAY—L)ETFT7—, S SERHEENFRH
RN E DX VA Y — AL TOREERIZ L > T, X7 LAY — MMEEDO SR L X A F I 7 ARAERIE
NTWb, ZOXIRXT LAY — OB ESEIELE XA T2 7 Ad, BEAEY TOBMLETORBGENIZ EE /2%
EEZ R LTS, KIFETIE, B rRBREHETIX 7 VA Y —2DWEL XA I A% [Ja~F U RT
YUx NV OFBFHEERL, FORAN=ALEMIATHZ L2 BB LZ, UUNCERE TR L =~

1) 7 u<F Uit 5EEHE DA

B FREOR®BTH D, 7 ua~xF BT D GEE 2 A Lc, Sk 513, HBENTX 7 LAY — .. DNA
EHGHORNARNY AT —R I 2R L, 50Ty 7 ay MEEE T T A A8 FBEMERTIC L > TH
LI LT, ZORER., BHICBIT DX 7 LAY — AOWEEROEF PP 60k, Za~vFURT vy b
IZBWTHEEREE Z R X7 LAY — LI K DG EGIEEE 2 582 > 72 (Kujirai et al.,
Science, 2018), HRBHER 723X 7 LAY — L DNA 5B A TE AL 2 B 2 LA fs & LCaltifk+ 2 2 & Tl
572 L7 (Ehara et al., Science, 2019), £/, U I —b XA N HI BFES LTEX 7 VA Y — LB 51
HeZ MR L7~ Hirano et al., Nature Communications, 2022), & 612, fEx RERGEMERFNHEES L7 RNA R Y
AT =B Il LR My Xmr FACT Al L T, BBV LAY — A& REESE, ZORICHAET HEk
TEHONIC UL, KRR, BEIZBIT 7 a~TF Ul T v v v VOMERERE 2 SRS & LTI T L
LD THDHEEZHND (Ehara et al, Science, 2022).
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2) A F=TEERF-X7 VLY — L BEEOEERE

ravwFURT UV T, BERFO av T UREEERET A I LI Lo TREFREBAZHIET S LB 6N
Do ARBFZETIX, 73 A= THEGR T GATA B X U p53 23, X7 LAY — AHICIFAET HHEH) DNA BlSICiE A LTz
BEERREE A E L7 (Tanaka et al., Nature Communications. 2020; Nishimura et al., PNAS Nexus, 2022).
ZHC KD, BBERTN g~ F ABE R OFER) DNA Bid 2 o T HE NI S iz o 72,
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3)E R XY 7 H3mml8 DKW L EhE DAZRA

FEHIE A R — DTN KRFZRNNFIER & H[F T, v T AZBWTHEBHOMUIZE ST 28 He A bRy 7o b
H3mm18 Z & de X 7 LA Y — L & B n TR BHIE 2B 5702 L7z (Hirai et al., Nucleic Acids Res.,

2021) . AWFZEIZ. KRINWFFEEDS H3mml8 A FE W, BARFHBUC G 2 D B2 fifr L, 241982 T H3mml8 78 7 m <
F UNEEIZ G 2 DB LT, BEEEW TR LT, AWICE R AR ZHAGDOE D Z & T,
H3mm18 %8 F 7> & HEEREREARAT & W 9 MRJAWIEHT 231 U8 THRIERIZ /e o 7,
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DERPURYT U REERX 7 LAY —L0 SAXS, B#E ARM & V7= B BEARAT

EARSARY T PHABEBIOHA ZZE0X 7 LAY —AIHOWT, EEHRERIIFIER, &R KL M5
E L OI[EIT, SAXS fRAT°mE ARM fi#HT 2 W TR DO X 7 VA Y — L OBTESCRV AL D A /- — )L T ORIE S
AF I ZA%fEA L7- (Hirano et al., Communications Biology, 2021; Morioka et al., Nano Letters,

2023), LRHMIZEENEIH AR 2, BWEENX 7 LAY — L OFEMRZHEY Lz, EBRERICOVWTEAZEhD
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Ty hr ATITRE R e A RN T 2 N CENP-A IR 72 7 X BRTEIRIC L > T, B X F > H4 O 7 — LiFdik
DOIEEEHDFHE S, SET8 1T L D H4K20 &/ A F/ALBMEE I ND Z & & BEMRITE L OB FRTIC &
VB SMNMZ L7~ (Arimura et al., Nature Communications, 2019).

7) B R h EREES SET8-X 7 L A Y — A A RO EEH

Ia<FURT UV NVERETDHE AN UAEMID > TH D HAK20mel 1, B4 BN 7 0 A (2B 54 5 &4
ThHD, Fexld, HIK20 DF ) A FNALZF D SET8 & X7 LA Y — 2BEAE RO E LM L, SET8Ick»TX 7/
LAY — A2 H2K20mel 23N & DM 2 iR L 7= (Ho et al., Life Sci. Alli. 2021),

) BADE AR NVERRX I VA Y —LEEICE 2 2 EBOMREHA
DANCBNTRWEZENTWDE A D2 B H2BET6K, H3E97K 38 L OVH2A. Z. IR80C I\ T, T H DR A5
Lo X 7 LAY — L OREE & BEREARNT 2 SEIE AR O U TERFPARIFEE T L OTUNKFRINFEE & IL[F TiT -
Tro TORER, DADE AN VERNX T VA Y — AOBEEEEZ K TS 25N L7z (Arinura et
al., Nucleic Acids Res., 2018), AR#FIETIL. ANHEEDIRELZITDH Z & THIRN TONALEE XA MDD
BREMEAT S FAIRE L 72 . RBRE N L AMBEAN~LE B 5BE TCONAEROEELHAL NI TH I ENTE L,
ZHUCEY ., BDACBTD I a~F R T oy VOEALOFEDA N o T2,
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L7- (Kujirai et al., Science, 2020), AfEFIX., BRMENINKDNA L HC.DF ) LADNA & X7 LAY — LK
EOFELE TRV LTS AEEMEEZRIE L TV D, £ LT, 7 a~F Uik Zarks B R GEIS &I
BE B2 AZERHLEMNIRY, JavFURT UL v VOBEFREEIE & X R BT e BN S T o
776
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b ATIIE, B he A TR ER RN HI AN T U R THACENP-ARX 7 LAY —AICEENTE
V. ¥R MaT7TEEEROERICKEATSH S, Fxld, CENP-A X7 LAY —LZxEhkr hax7r7a~F o5
LKIEEZHONIZT D20, B hm A7 7u~F rOfg/hfire LT3HOX 7 LAY — L7503 77 —DNA T
BN b X7 L F Y — LB RBRENTEER L, 7 74 45 MRS I L 0 SRS 2 L=, =D
R RUXZ LAY —ALHFDCENP-A X7 LAY —ADEAN, H3 X7 LAY —ADRMERE B L L %x
B 5232 L7~ (Takizawa et al., Structure, 2020), ZHIZ XD, ZJua~F o RTo oy LV atEkdsrtr ha
ATHERAE A N 7 2 N CENP-A I K DK@k v~ F ARSI b & e o7z,
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B L E 2RO L b D OLN IR COWRY 5 2 SkketkiE % 7 7 4 ABEAIC L D FB & X B/ kELEE

(SAXS) 1Tk 2 ighE & T A 72, HAR LMD FH5IC X % SAXS ORd R O RAE S22 B DR R 21TV 7 T

AABETELN T AEERERZOFIZEENTWLEEHLMNI Lz, FIZZDZ &5 OLDN OFEfMe &4 A

T 7 AOMIAICHEYD TS (Matsumoto et al., Biophys J, 2020)

12)NSD2 B R ko A F)LALEESR DR DS H3K36 D X FL{b & BETLE T 288 0 EH

X LA Y=L b AN AFUALEESE (NSD2 SET KA A V) OB EERIZHT A FEF I aL—3a itk
D, BEA NS AFURERIZL D X7 VA Y — LGRFEMREOHEGEZIC X ATEMELRE, s A TE Ao 52%
FAMERRESE DTG 2 Bw TUHE T 2 Bk & SEMIC AT L 7=, NSD2 D A F-AbEESR K A A o SET {22\ T MD #HHE %
TV, BARRIZ A G D ZERIK L I AR OEWEF~N, BOHFEL—7ORBATE X F 7 — VO Thh
TWAZ LRFDRRITBKME Sy FORK EWIEEIC L > TR I A Z L2 R LT, TEMHEEE & - T2 8K,
BKMER Y F2HELCHOHEEL—7RHWRIEBIGERST 5 Z L3R EN7: (Sato et al., Nat. Comm. 2021),
https://www. amed. go. jp/news/release_20211116-02. html
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Kono, Proc Natl Acad Sci USA 2021),
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H2A-H2B & A h U fiBfEEfEE > I = L—a VEHR L, ZOBRICKEWTHRHAEERA L TWAEET #FE L
7o EHIZ, INOHOEBIEINAMIBTIIHEBRICEREZINTHWDZERNDNY, PAMIBTIEXZ LAY —20OFR
AL Z > TN D Z ERNRE Sz, (Ishida&Kono, J Mole Biol 2022)

15) X7 LAY — A @D H2A-H2B T — /L DB 1E 5 fFBF

MR EFEEEY 7Y o F B W8 SRR L 0 RREVEREN Tdh 5 H2A,  H2B 7 — /L D ERY 7ot i % B
ST L7z, H2A & H2B OT — L ONEIIAHBE L TWA Z LR H2A T— L IZDNADOEFEICVETLIEDNA LF
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1. Dr. Julie Cocquet (Cochin Institut, France) : ¥ T EIZ BT % 7 v~ F L BRE DA
Dr. Sung Hee Baek (Seoul National University, South Korea) : ¥+ icB 175 PHF 7 7 I U—&% L /X7 B OFEHED
fiREH

- 146 -



NGEWFGE (BN 1~ 24E8) | ABERSE (BF0 3~ 44 E)

WroeifEZ 5« 19 H05355. 21H00246

WL - [ T A A BRI X D IS IE ORI A A —2 v 7, [ a~F U REEOENBIE)
MFEREE © BBES BE R T3ERY - BB - Bh#0)

g E - 7L

MRS . Je L

Fexlx, 77 A A8 CBEMEEIC X D MIBENREE ORI A A —2 0 7], [ a<vTF UREEOENBIE] &
) TODOHETAREB O NI L L CHEEBIZ B 2o 72, Fiflao o 0 &Y L B 5 X 5 ICERN I
TP, BREEE T ) LUV TRD EZAE TV o 2 O D, AR ZEEAFCHIME S B E D
TN—T7 LR N IS RAFZE S D D= Z EiE, ETCHREREETH D, TTIT, AKEINV—T7 L OILFEIFZE
T2WOBFERLARE L TRBY ., $ARKICE S V—TF & ONEARBE T/ THEEIT 2023 4EE FIZEHRT 5 &%
ZTW5,

AT N—T L ORI T, EARRBORYE M2 IE L FHlid 272012, JRWREHER & AR EN %
WIS L72iRB A 7 — V& BAFE Uiz, IERIETIX, —EOMACTHMEOMIE LvBIEET 2 Z LN TE Do, Hi
LWEREIA T — Ul BEEoMiEs—EIc8lgi cx 5 L 21272 -7 (N. Kamiya et al. Rev. Sci. Instrum. 93,
103703 (2023)), & B2, FEEMLITITR > TW RN DD, BENE LD T2 O RAEEAFE LR L TE
D, SHBOERICHE L T EEEzn,

[ =2 b

L AV DT @EFtEoR) | 0 EESEE: TH

1. Fujiwara M.,Ishii T., Ishida K., Toratani Y. Furubayashi T., Matsushita M, *Fujivoshi S. Aberration-corrected
cryogenic objective mirror with a 0.93 numerical aperture. Appl. Phys. Lett.,115, 033701 (2019).
doi/10.1063/1.5110546

2.  Furubayashi T., Ishida K., Kashida H. Nakta E., Morii T., Matsushita M., *Fujivoshi S. Nanometer Accuracy in
Cryogenic Far-Field Localization Mlcroscopy. JJ. Phys, Chem. Lett. 10, 5841-5846 (2019) doi:
do1/10.1021/acs.jpclett.9b02184

3.  Kondo, T.*, Mutoh, R., Tabe, H., Kurisu, G., Oh-Oka, H. S. Fujiyoshi, M. Matsushita, Cryogenic Single-Molecule
Spectroscopy of the Primary Electron Acceptor in the Photosynthetic Reaction Center. J. Phys. Chem. Lett. 11, 3980-
3986 (2020) doi: 10.1021/acs.jpclett.0c00891

4.  AFurubayashi T., Ishida K., Nakta E., Morii T., Naruse, K., Matsushita M., ¥*Fujiyoshi S. Cryogenic Far-Field
Fluorescence Nanoscopy: Evaluation with DNA Origami. J. Phys. Chem. B 124, 7525-7536 (2020) doi:
https://doi.org/10.1021/acs.jpcb.0c04721

5.  Alshida, K., Naruse, K., Mizouchi, Y., Ogawa, Y., Matsushita, M., Matsushita, M., Shimi, T., Kimura, H., *Fujivoshi
S., Variable immersion microscopy with a high numerical aperture Opt. Lett. 46, 856-859 (2021) doi:
10.1364/01.416006

6. Kondo T*, R. Mutoh, S. Arai, G. Kurisu, H. Oh-oka, S. Fujiyoshi, M. Matsushita. J. Chem. Phys., 156, 105102 (2022):
doi: 10.163/5.0077290

7. A Kamiya, N., Kuramoto, K., Takishima K., Yumoto, T., Oda, H., Shimi, T., Kimura, H., Matsushita, M., and *Fujiyoshi, S.
“Superfluid helium nanoscope insert with millimeter working range” Rev. Sci. Instrum. 93, 103703 (2023): doi/10.1063/5.0107395

6. Frr 11
1. HFEE S - 2020-0750563 B  BE, A HEKR DEFBEAMEE R OFBHEWR SV & ) R TEKRS, HIFE 2020 44 A 20 H

|9. I (HFH#/Plenary « #45#H/Invited, HEA%3E/0ral, " & Z —/Poster D) | : 231

[Z OMLOFATFH#TH]
Lo B BE =WOuh A TIER T T A A (C)) dOtBAMEE. MUY, 2019. 11. 15

2. BER BE TEBIEEIANY UL 1S TONTRIEZ VNV BOROKREREES] B EMBIFSE T FIRS, Web, 2020.12. 23

3. MY B TSingle-molecule nanoscopy by using cryogenic fluorescence microscopy) HABEMEES4:. 2020.5.25 (G

Prfi)
B WE THORBRMEEIC L > C 7 n~F U iEz aiii{b TE 22 ARSI 5§ 78 B4k s, 2022.5. 11

5. BE BT LD IIAF NG A AT BISHTEY 2 RT 4 7 ARBER T = XRT 4 7 AR
TR BT DEABHZE. 2022.6. 10

6.  AGEETIR, AAHRMI, AR, BRI, KR, RHESE], S, R NEE, Ak, TMiENO 15 T7E =T/ L
SOVRRETBIZR CE 57 FA A 2ot/ Aa v —0%] B AREDWIERFES, 2022.9.30 H AEYMIRFESES,
2022.9.29
[DEEFR K]

- 147 -


https://doi.org/10.1021/acs.jpcb.0c04721

7. R, ARV, BEIER, A EBOK, BEEEE R TEME [BHN$%0.93 OIERMIEY 74 AxhEEORRS. BARY
HENKERS, IR, 2019.9. 11

8.  AHEK, BEAME WTEME  TEB 0BRSSO REEITICHR T AUGEDHISGE : A=A T AL > R L B IGERH
El . BAYHZEKERS, KR, 2019.9. 11

9. F%MA AR, An ToEkE, BRI NREREIERKICK D 7 74 FHOCBMEIO T 7 LAVREN] | BAYEY:
DRSS, B 2019.9. 11

10. HHk % $E*T A, BETBE. MTIERE [0 74 FECHEMBIC L D0 THEA A=YV T OER] R
e, AWE, 2019.9.17

11. *mm\E% B, Bk, BEEEE [ Zkonh A THERBEMBIC I D7 T4 A 1 1A A=V 7 ) SRR
2. 4R, 2019.9.17

12, BRMEEOR. AWK, WNEER, RTEME, ERA, RFE, AR R L X ERE I 2 b—va ) R
¥ AU T A VEEE. Web, 2020.9. 15

13, VEWBER, BOBTER. A TR, TR ST, ORRE-. RRIE. ERGHE TROSHE FRET <772 X DMl 70 1B
2 Fr T4 UEE. Web, 2020.9.15

14, FOBTER. AR, WEARER, RTERE, SR ARZ, B RPORWE 2 AOBMBIZE & WTHEICT 5 i AR
LV R AW SER RS, Web, 2021. 3. 14

15, FOEEK, BUEEEE, EEEEL, (L nyE AR, MEEL KR, BRI, ARZE, B TEE, EEE IR e —T %
FIH L7e=%otT /7 Ao —) HAYHEE 2021 k3R, WEB, 2021.9.20

16. HiAEEt, FESME, M TEME [REDERIC L 20— NEMEEO K RICBET 20198 B ARWEES 2021 FHREFERS,
WEB. 2021.9.20

17. MRENE, WEEIFA, BESME, A TEME NEE 4 KICBT A2 TWFHC L 2827 — P OREIZ OV TORT] BHA
WEFa 2021 FHEFERS, WEB, 2021.9.20

18, MHRENE, OARFOE, WMEFA, SRR, KRZE, R TERE, BEW RV A-NLoEEHHE LAV I A ME—ADR
TEVEZ WL LZABIREI~ U U ARSI A Y — R A — ) A ASEIES 2022 EFKE RS, 2021.9.10

[R 2 & —3EF]

19. WWEANHER. AHEME, FHERF. FHFE ESYE R TERE DNA AU VI 2N s 74 PR E A A=V T
BEOBER] nTRF RS, 4 E R, 2019.9.18

20. BAEE, BRI, AFE, TR, BB TAERREO 3R, A= T OEDORER L v X Ny — R
FEAMBE OS] /TS, 2022.11.30

21, AGMETIOR, AR, AR, BRI, KR, RHE%E], HHEE, MFﬁ%,%ﬁ%,Fm@m®1ﬂ%% &nf%/v
NUVSTRRE CBIER TE D7 TA A =)/ A —0B%E] AAREYYISZAMES, 2022.9.30 A AR ALY EHS:
2022.9.30

22, JEARKOME, BUEREE, IAFEHL, (LD —BR, RRMETE K, MRAENE, TREFH, MTﬁ% E%{ G, ARKSZ, HEBE
CRIBEAN 150 7F / A 2 B — D72 D OIT IR d SN OBHSE ) B ALYy 2%29%

23. FEHEWE, BFEE, BEANE [ I/A/W)FET“%ﬁoj‘nﬁnz*ﬁf%iﬁﬁfi@%%’%ﬁ%% ﬂﬁ(Aﬁ;‘U FAFAE v MW
U TNENE =DV T I e RE] BAEMHEFSES, 2022.9.30

0. ~2AF 47 - WEFE @BESNELD) |+ 1

[ESRAEZ i

1.

RS WE BLEEIE [ T A AHOEBMEE T A A=Y U ). 2019411 H 1 A

L1 fEAEmk - ESEE| - AR s

11-b. —fRMTEEHE « I T —0ORfE (T84, FEA, 77—~ ZMERZLER) 17

1.

BEE BE: Ju~F U7 b A—BOEMZID DY ) L DNA OV - H0RCAS—, AU AT AT
WEB. 202L1L06

11-f. LAY Y —% 2 4

2.

BERWE - $1k7vx))~xf Mot L ZOFEHTH ), 2019 4E 7 A 17 B, URL:
https://www.titech.ac.p/news/2019/044648.html

3. B ME:HIKTLVRAVU—R 7T FHMBMBETH 1A A=V 71Tl 3T/ Lo vy hEDEILH
Y1, 20194 10 H 1 H. URL: https://www.titech.ac.jp/news/2019/045425.html
[13. stRmFgEa - 7
ESkg) ESkg) s i
B BHIER R BHIER
K - WEgesgBd & o L[R5 71 0 1t 0 1 0 1t
5 L OILFEE 01 01 0 01

- 148 -


https://www.titech.ac.jp/news/2019/044648.html

[L4. BEIRPIERBFIED EhkbY 2 4F

L ANZEEHERIGE . 2 T7A A 10T/ Aa =0 - #E7 v —7 O - ARV AR - Az R 5720
DG — BB B JE
2. EABRSRCAGRNEIBIGE ¢ OLEE - ARBIBREE O P %

[15. FEIBTF IR Al R 54

: 3

1. 202142 A 21 H : B BE->AKRZHF5E=E
2. 20214FE4 H~12 A, 30 B : mAfilE (24, AUliE K (4. WESm (F4) S AREESE
3. 20224F3 H 8 H~20234-3 A 31 H : fHHE (F4) —iAtkI-EMEE

- 149 -



INGERFE (RN 1 ~ 2 4EFE) |

WFERR RS« 19H05256

ey REZRIRE B 7 a ey ~20DBIG 7 TAZ =RV T I/a~F o RT vy
rzefRE 0 B ES UR TR - AmP TRk - HHRR)

g E - 7L

HEERFIEE ¢ Je L

HHEEW) O Z XL, ENOWAEICHE T 57 721 &, AR 7 2 212053 N
B, AT, 129D 7 7 A 1 MRS REEIR 038 7 R ak B2 SMb IR SBIB 7 7 AY — 2T
%, BT 4 DEE LRGSR J element 13, ZOBEKEGF7 7 A X —2KEZHIE L, ##T2” Eis
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element OHEREMEANT 2 X H1297, 1.3 kb @ J element BLFIAN D 330 bp 23T 20 F—iEKIEICHEE D43 T
HHZ L, bl —iREICKAEREF— 7 HEEZH L2 L. (Iwata et al., Sci. Rep., 2021),
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WZBWTH, 22O00FEWRAAL L, ZLFTTAROBIKREAAL L, ObIK RAA O IRICERIR B X A > &F>
LB HEEEEZH O L, S5, FEAZENIE E OLFRMITIZE Y, HELLS-CDCA7 A RIZER W T,
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NIRRT D A = A L% 5202 L7z (R Hirano et al. (*H Kurumizaka), Commun. Biol., 2021), & 52, H2A.Z
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ICEVERTE I, &l AFM TiE, FUEMEWEEI OB E . AFM OFHT = I 05435 L. & 224 fifhE T &
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R. Hrano ef &f. (*H. Kurumizaka), Commumn. Biol,, 2021
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Wik 4 [Role of topoisomerase 2 in transcription |

WF7EfE& % © Andres Canela (UHIKRF RAJEE % — - EmBAr5eR)
WRoey L N7 L

HPERFIUE MR L

CTEAELD)
Gene expression is regulated at multiple levels, including topological and chemical changes of the chromatin.
Transcription is a major source of torsions in the DNA. During transcription, the advancement of RNA polymerase
generates positive and negative DNA supercoiling that needs to be resolved. In eukaryotic cells, topoisomerases I and IT
(TOP1 and TOP2) release the topological stress in the DNA created during transcription. In this application, I propose to
identify how torsional tension in the chromatin affects transcription and the role of DNA topoisomerases. The insights
that this work provide on transcription will lead to a better understanding of the molecular mechanisms of control of gene
expression.

[WF7ER R ]
WFFEIEE 1 : Setup of a single-cell system to measure the impact of torsional stress in transcription. To understand how
torsional tension in the chromatin impacts transcription and steps affected, I have measured by a combination of genomics
and single-cell imaging changes in the rates of RNA polymerase binding, pause release and transcriptional burst. Using
fluorescently labelled nascent RNA FISH probes for the introns of 5 genes of interest that activate transcription upon
interferon beta treatment in Abelson mouse pre-B cells.
F721E H 2 : Measurement the dynamics of transcription in absence of topoisomerase 1 (TOP1) and topoisomerase 2
activity (TOP2). I have generated cells that are deficient for TOP1 and TOP2 to evaluate the consequences in the
dynamics of transcription using the system set up in #f%¢IHE 1. To remove all TOP2 activity, I have generated Abelson-
immortalized preB cells with an auxin-based degron system (mAID) (Natsume et. al 2016) to deplete TOP2a in Top28-/-
cells. These pre-B cells can be easily arrested in G1 phase avoiding the toxic effects of depleting TOP2a in proliferating
cells. TOP1, it is also essential and I have also generated an inducible auxin-based degron system (mAID) to deplete
TOP1. I studied how the dynamics of transcription are affected in absence of TOP1 and TOP2 (TOP2a and TOP28) by
ChIP-seq and found that the single depletion of one topoisomerase can be compensated by the other and only long and
highly expressed genes are affected.

Topoisomerases relieves torsions in the h F[Iﬁ E 1] Single-cell system to measure the impact of torsional

DNA during transcription stress in transcription.
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[18 B 2] Analysis of the dynamics of transeription in absence of
topoisomerase 1 (TOP1) and topoisomerase 2 activity (TOP2)

Generation of cell lines deficient for TOP1 and TOP2:
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p.231-236 (2020) doi: 10.1007/978-1-0716-0747-3_14. [#7iH]

2.  AHorisawa K, *Suzuki A. Direct cell-fate conversion of somatic cells: Toward regenerative medicine and industries.
Proc Jpn Acad Ser B Phys Biol Sci 96, 131-158 (2020) doi: 10.2183/pjab.96.012. [# %A1
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Miura S., Horisawa K., Suzuki A. Generation of mouse and human intestinal progenitor cells using direct
reprogramming technology Exchange Program Seminar between France and Japan, Frontiers of stem cell and
organoid technology, From Basic to Bedside, Online, 2021.1.25-28

2.  Suzuki A. Generation of expandable and bipotential human hepatic progenitor cells by direct lineage reprogramming.
The 5th Symposium of the Inter-University Research Network for Trans-Omics Medicine “The Future of Trans-Omics
in the Age of COVID-19”, Online, 2021.1.22

3.  Suzuki A. Generation of induced intestinal stem and progenitor cells by direct lineage reprogramming. The
Copenhagen Bioscience Conference on Intestinal Organoids - from stem cells to metabolism and microbiome
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4.  Suzuki A. Direct reprogramming to hepatic and intestinal lineages. International Symposium: Principles of
pluripotent stem cells underlying plant vitality. Sendai, Japan, 2019.5.11-14
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>, 2020.10.5-16
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2020.5.18-29

9. WAES X417 N TurT I 7L 5EMFROEL] 6 19 B A ARFAERESRES, T 740,
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10. $RESR XA V7 N T ar T I U7\ K AEEIEFIROER ] BARERIZEE 35 FER, T4 v (B |
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13. Horisawa K, Miura S, Izumi Y, Bamba T, Suzuki A. Trans-omic analysis for metabolic remodeling during liver
regeneration. The 29th Hot Spring Harbor International Symposium. Fukuoka, Japan, 2020.2.6-7
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14. SRR —, AES FMRFERERTOX A I 7A@ B IARBIERTE Y = 2T 4 7 AMRSES, T4
>, 2021.3.30-31
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1. Dr. Pierre Chambon IGBMC, France) : [FEAIZBI$ 258

2. Dr. Frédéric Lemaigre (Université catholique de Louvain, Belgium) : JFHIlRY 7 v 7'Z I 724 D HF%E
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INEERFZE (5Fn 1~ F 2 4E)E) and AZFFE (5FN 3 ~4Fn 4 4E )
WFgEif a5« 19H05268, 21H00259
WFERREL [/ RNA S92 7 n~F iR T o v b &l a3 8

[N U ARY UBBAED~T Ry n~F U & 7 ) s
MEEE - Al BE (BERBRRT: - B0 AEDFHE - #HER)

(2023 - 1 H kv BYLFBRET - AmEREEEy 24— F— LU — 4 —)
Wrge sy - AL
HEEFE - e L

AWFFETIE, FTUARY U EFI LD E LIzIEa— R7 7 AN, FEa— FRNASOA > v a2 b—Z —(Z L il
EZFTC, T aEEEBLGFRRE ED X IITBIEL DT OWT O RA %157-, PIWI-interacting RNA
(piRNA) I, AEFEAMRFF R N T U ARY U EMKIT 52 & T ) AORENEEZHEFFT 22— FRNA Th
%, awuya U piRNA (X, Piwi XU NV EEREE L, ~Turua~vTF UEREEL TEN N T VAR
DB ZMHIT 2 Z ERMHITW D, Piwi MRS OFRIZH A RNA ECERT 2EAKEZHICRIEL, =
L% PPNp AR & &7~ (Murano and *Iwasaki et al., EMBOJ, 2019), Z OBEEEN. 7 LAOENHEED
LM EFEST L L TR I UARY VOFEREMEI L CNDEZ 25N LT (xIwvasaki et al.,
EMBOJ, 2021), &5, PPNp EAEKE LR —4% — BICRET5 2 L TAT s a~F UREENBEEICER S
BHEET 2 BER A B A L 7=,

FEFEHERR C piRNA 23 B T VAR Y RN EE A& E 2 R T, (SHICE T A T AR Y oIz o
WCIEARBAZR R AR & W, ARFZEClE, JIEAHIIZIZ ISV T, Mod (mdgd) DRERERINA 7 A AN 7 2 R4S,
YT TR ATHEBEOTZ N =2 L CT a A TR R T AR Y U HeT-A ORBLZMH L WD Z 25
T L7= (Takeuchi et al. (xIwasaki), NAR, 2022), Z OHIFEHHEIZ, a7V a vz T o X TEIIOLENE
DOMEFFIZEHE B Z R LW D, Aihds (WF2eARE) 13, AERTO LEROFIEM R 2T, 2023 41
ANCHE LI A ER e v 2 — O CHFSE R B F & L OS5 2 e N Tx 7,

PIWI-piIRNAE e LicATAYATF ERE S D FIWI-piRNADS B |E BRI §7 /LS R iEisE LD BREE
BlITE (Murano and #lwasaki et al, EMBOJ 2019) (#lwasaki =t al, EMBOJ 2021)
i PERNMA tarpeted Transposong Piwi - Control
i-g N;‘;? ¥ o¥ g E g e H;’; Lt rg e jee

torz [N i e |
e dh b A ¢ CIL l 1

Panx é - e i | — —
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o
s T T s rmTYS
- .

il Pol 1l on Luc gene Hiondl i Kome3 on Luc gene
120 WEGFP M aNNe2 oy B EGFR 9 e gene Foi .EEZFng
L — i %) )
100 3 120y B AN-Nxt2 200y B AN-NxZ & 250 1 W AN-Nxt2

Felative luctevase activiy
5 8 8

- B

s 8

3Bh  48h  TIn  98h h 36h
A Ropressive Fistons mark

FTOAFEIEBLRT A7 AT O R IRHEBEOIER (Takeuchi et al. (#lwasaki), NAR 2022)

Mod(maga) enhancer activity analysis
e KD screen by live imaging
o i o
- E with variant-specific siRNA o @ Polll @ Modimdgd)-N
b %i g 2 [k 2 8 x10 4 f(__ L Enhancer Blocked
My @< < ;— = E S ﬁ Enhancar Active
30— T
& ® HeT:AGa % 2 Vanam AF  |Variani 4 | All Varmants § 6 ; g E:———-.
. / . \
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2 5 Variant V
—— s, 8.9 48 88 —> —_—
95- comman - @ n \__ Subtelomars Talomare
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55~ ae e e Tutuln ) ; ) 13 A
{ka) log,{Foid change of HeT-A Expression) % of Control
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1. A Takeuchi C, Yokoshi M, Kondo S, Shibuya A, Saito K, Fukaya T, *Siomi H, *Iwasaki YW. Mod(mdg4) variants
repress telomeric retrotransposon HeT-A by blocking subtelomeric enhancers. Nucleic Acids Res, 50(20) 11580-11599
(2022) doi: 10.1093/mar/gkac1034 [/r1-EM % & AWIEHRE O R UEE ]
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2. AYamada H, Nishida KM, Iwasaki YW, Isota Y, Negishi L, *Siomi MC. Siwi cooperates with Par-1 kinase to resolve
the autoinhibitory effect of Papi for Siwi-piRISC biogenesis. Nat Commun 13, 1518 (2022) doi: 10.1038/s41467-022-
29193-9

3. ANambay, Iwasaki YW, Nishida KM, Nishihara H, Sumiyoshi T, *Siomi MC. Maelstrom functions in the production
of Siwi-piRISC capable of regulating transposons in Bombyx germ cells. 1Science. 25, 103914 (2022) doi:
10.1016/3.i5¢.2022.103914 [43F440%: & A1 70 Ry B RS ]

4. A Hasuwa H, Iwasaki YW, Au Yeung WK, Ishino K, Masuda H, Sasaki H, *Siomi H. Production of functional oocytes
requires maternally expressed PIWI genes and piRNAs in golden hamsters. Nat¢ Cell Biol. 23, 1002-1012 (2021) doi:
10.1038/541556-021-00745-3 [FAEEWF L 7 ) DMERFO R BREA ]

5. A*Iwasaki YW, Sriswasdi S, Kinugasa Y, Adachi J, Horikoshi Y, Shibuya A, Iwasaki W, Tashiro S, Tomonaga T,
*Siomi H. Piwi-piRNA complexes induce stepwise changes in nuclear architecture at target loci. EMBO J. 40,
108345 (2021) doi: 10.15252/embj.2021108345 [/ 1AW & AWt 0 By B

6. AIshino K, Hasuwa H, Yoshimura J, Iwasaki YW, Nishihara H, Seki NM, Hirano T, Tsuchiya M, Ishizaki H,
Masuda H, Kuramoto T, Saito K, Sakakibara Y, Toyoda A, Itoh T, Siomi MC, Morishita S, *Siomi H. Hamster PIWI
proteins bind to piRNAs with stage-specific size variations during oocyte maturation. Nucleic Acids Res. 49(5) 2700~
2720 (2021) doi: 10.1093/nar/gkab059 [/ 1495 & AW HRFEO By FRE ]

7.  AtMurano K, "*Iwasaki YW, Ishizu H, Mashiko A, Kondo S, Adachi S, Saori S, Saito K, Natsume T, Siomi MC,
*Siomi H. Nuclear RNA export factor variant initiates piRNA-guided co-transcriptional silencing. EMBO J 38,
102870 (2019) doi: 10.15252/emb;j.2019102870 (HE[FIEHES) [/ 1/EWT: & MG BT O R B RS ]
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1. A Takeuchi C, Murano K, Ishikawa M, Okano H, *Iwasaki YW. Generation of Stable Drosophila Ovarian Somatic
Cell Lines Using the piggyBac System. Methods in Mol Biol, 2509 143-153 (2022) doi: 10.1007/978-1-0716-2380-0_9
[ it ]
2.  A*Ohtani H, *Iwasaki YW. Rewiring of chromatin state and gene expression by transposable elements. Dev Growth
Differ. 63, 262-273 (2021) doi: 10.1111/dgd.12735. [#EwA]

4. FSTHES 0 EREE 14

1.  AHEFE [JEa— REso 4y 7 L85 KEIO SFC JOURNAL 22(2) 94-106 (2023) [ 3¢ 4]
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1.  HIGHEZE [piRNA &40 in [RNA Ofb22] &R, $18ENE (2023) in press
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2.  AIHTE : 2019 4, 14th Asia Epigenome Meeting (AEM) / 3rd Taipei Epigenetics and Chromatin Meeting, Poster
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1. Iwasaki YW. Nuclear architectural changes upon small RNA mediated silencing. The 10th Keio-Stanford Webinar:
Functional Genomics (SLDDDRS Webinar Series), Virtual conference, 2022.10

2. Iwasaki YW. Regulation of nuclear architecture and gene expression by small RNAs. RIKEN Women and Future in
Science Seminar, Virtual conference, 2021.12

3. AlyHEZE Piwi—piRNA complexes induce stepwise changes in nuclear architecture at target loci, 4REM:BEIE « Fa SCHl
JEfFR S Y — X - BB, AT A 2021.10
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2. Iwasaki YW. Co-transcriptional silencing and heterochromatin formation by nuclear PIWI-piRNA complex, Cold
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Spring Harbor Asia "RNA biology meeting", Awaji Yumebutai Conference Center, Awaji, 2022.12

3. Iwasaki YW. Understanding and reconstructing small RNA-mediated heterochromatin formation, % 45 [B] H A%y 14
WFSFs, WA vE, THE, 2022.12

4. Iwasaki YW. Small RNA mediated co-transcriptional silencing and heterochromatin formation, 32nd Tokyo RNA
Club, Institute of Industrial Science Convention Hall, Tokyo, 2022.11

5. Iwasaki YW. Understanding and reconstructing small RNA-mediated heterochromatin formation, & 60 [B]4& ¥ 5
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6. Iwasaki YW. Understanding and reconstructing small RNA-mediated heterochromatin formation, RIKEN IMS-
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7. Iwasaki YW. Understanding and reconstructing small RNA-mediated heterochromatin formation, Japan-UK
Regulation through Chromatin Conference, Leicester Institute of Structural and Chemical Biology, Leicester, UK,
2022.8

8. Iwasaki YW. Nuclear Architectural Regulation by Piwi-piRNAs, &5 44 [0l H ARy TAEMSFSES, N7 0 affiik, f#
e, 2021.12

9. CHIFHAE Piwi-piRNA NFE T NS L ~T 0 s a~F U | ENEEEPFIEIES TG R E MR 7t
=], A 74, 2021.8

10. Iwasaki YW. Piwi-piRNA mediated silencing induces step-wise nuclear architectural changes, 2021 IBS-SNU Mini-
Symposia on RNA Biology & Therapeutics, Virtual conference, 2021.8

11. Iwasaki YW. Piwi-piRNA mediated silencing induces step-wise nuclear architectural changes, JSDB/APDBN
Symposium, Virtual conference, 2021.2

12. Iwasaki YW. Nuclear architectural changes during the establishment of Piwi-piRNA mediated silencing, % 43 [5] H A&
DFEWTFRTES, AT A v 2020012

13. Iwasaki YW. Regulation of non-coding genome: Transposable element silencing by PIWI-piRNAs, ASMI Biolnfo
Summer 2020, Virtual conference, 2020.12

14. Iwasaki YW. Piwi-piRNA silencing-coupled changes of nuclear architecture in Drosophila, #f 42 [B] A K%y AW Fa
o, BERSHES -~V oA >k, @i, 2019.12

15. Iwasaki YW. The impact of Piwi—piRNA mediated transcriptional silencing on Nuclear architecture in Drosophila,
Chromosome Dynamics Meeting 2019, Friedrich Miescher Institute for Biomedical Research, Basel, Switzerland,
2019.12
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16. GlHAE T3 73 /3= Piwi-piRNA 25l 2 mRAgE ] 55 11 ] B A RNAL BFZER4F, IR, 2019.8

17. Iwasaki YW. [Piwi-piRNA silencing-coupled changes of nuclear architecture in Drosophila] % 21 [A] H A& RNA %%

&0 W, 2019.7

18. Iwasaki YW. [Piwi-piRNA silencing-coupled changes of nuclear architecture in Drosophila] International

Symposium for Female Researchers in Chromatin Biology, 7, 2019.6
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19. Iwasaki YW, Siomi H. Piwi—piRNA silencing-coupled changes of nuclear architecture in Drosophila. 14th Asia
Epigenome Meeting (AEM) / 3rd Taipei Epigenetics and Chromatin Meeting. Taipei, Taiwan, 2019.10

20. Iwasaki YW, Siomi H. Piwi-piRNA silencing-coupled changes of nuclear architecture in Drosophila. Keystone
Symposia: Small Regulatory RNAs. Daejeon, South Korea, 2019.4
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NFERFTE (BFIoTE~ST0 2 4R

W5 19H05269

WFERRES 7 o~ F 2 X DAMBREEROIE & 2 bod B il A |

MR EE 0 FE ooil (BERBKFZESTIRE FHE - FHLiEm)
R

MRS . el

(W78 H 1Y)

I T IR T VA Y — A, B Ro ST AER e EE2 0 LB RBEZHE L Tl . 1 RESA
[@ U DNA 75 572 2 M0l or ORERECHME Z TERL L T D, Z u~F U HlEINC EZE /s b & b <2 DNA DO FHEHE
N 5 NS 72 DITHI T, Z ORISR, ZEMM72 7 v~ F R AR AR B Oy 1% & BRfiE S 5 |
TIROFEE 72> T D, KF2ETIE, AMERELZ 7 n~F 0 EICGEET S [ a~TF U ilEl oo EL, 7
0~ F RIS X D B E ORI I OW TR D,

(WA R ]
FFZETEH 1 : DNAHEEIC L > T SN D 7 v~ F B D BRIEIA 1 % HEse
DNAREIZ LD 7 u~F B OE{LFHEEET /L ICE (for inducible changes to the epigenome) Tld, 151§
HEHT L X7 L —A T-Ppol IZL > CDNABEEFHEL TV 5D, ERT2 & Cre XY, I-Ppol IZERAETHZ &L TH
EXTT = URFR, OBl DNA BIEOFBENAETH D, ¥ EX V7 = VA BN G252 LT A
TIEHI 40%, U TIE 20D ABIZFB N T I-Pool BNFEINTWNWD Z B> TWD, D DNA fE1E75E & #25k
LRI ko> T4y, BB O TAMEETE 5 Z LD LMNITR > TV DAY, DNA HBIEENFHE S -
Ja D Fx % FN 7384072 DNA HIEOFEE, HERIE, b A k<0 DNA BHE(LCB R TR L 2 @i T& T\
VW, ZFD7-%, mTomato—mGFP mice & DT EHHIZ L > T, I-Ppol FEELFHE MEF {03 R CaotiEi#k S h b
VAT LEBAN LT, EBEIZHEF T o VL 24 BRI ICIRS B LTV A Z ERBIE S, 5% I3 DNA 15
BIBIZRBWTELT D A A A RPN U in vitro, in vivoWiJim LENT Z#ED 5 (Kato et al.,
Dev. Cell, 2021; Yang and Hayano et al., Cell, 2023),
ﬁ%@azzamv%V%rEW®Mﬂ%%&®ﬁm
DNA HE5IC L A #ALFFEEND 10 » A OFAIZEBW T, H3K27ac OB R S5, T D% < 1% leukocyte
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2. AFukai YT, Kawaguchi K*. LapTrack: Linear assignment particle tracking with tunable metrics. Bioinformatics,
(2022). doi: 10.1101/2022.10.05.511038
3. AYamamoto T, Cockburn K, Greco V, Kawaguchi* K. Probing the rules of cell coordination in live tissues by

interpretable machine learning based on graph neural networks. Plos Comp Biol, 18, 1010477 (2022). doi:
10.1371/journal.pcbi. 1010477

4. A Adachi K, Takasan K, Kawaguchi K*. Activity-induced phase transition in a quantum many-body system. Phys
Rev R, 4 (2022). doi: 10.1103/physrevresearch.4.013194

5. A Adachi K, Kawaguchi K*. Surface wetting by kinetic control of liquid-liquid phase separation. Phys Rev E, 104
(2021). doi: 10.1103/physreve.104.1042801
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6. A Adachi K, Kawaguchi K*. Chromatin state switching in a polymer model with mark-conformation coupling. Phys
Rev E, 100, 060401(R) (2019). doi: 10.1103/PhysRevE.100.060401

7. Sharir A, Marangoni P, Zilionis R, Wan M, Wald T, Hu JK, Kawaguchi K, Castillo-Azofeifa D, Epstein L, Harrington
K, Pagella P, Mitsiadis T, Siebel CW, Klein AM, Klein OD. A large pool of actively cycling progenitors orchestrates
self-renewal and injury repair of an ectodermal appendage. Nat Cell Biol, 21, 1102 (2019). doi: 10.1038/s41556-019-
0378-2

2. 7LV MT—hA4 7 (EFEL) | EESE: 26

1. Universality of active and passive phase separation in a lattice model. Adachi K, Kawaguchi K. arXiv:2012.02517
(preprint), (2020).

2. Chirality-driven edge flow and non-Hermitian topology in active nematic cells, Yamauchi L, Hayata T, Uwamichi M,
Ozawa T, Kawaguchi K, arXiv:2008.10852 (preprint), (2020).

4. FIOURERSE . ENRE . 1

1. Bxsow, NAEE, WMOL A ) 7 A L ERFEOHMT TV, T o231, Hab2R A, 2020-11. [#
ERZa9

5. EEE 1

1. JEBE,'7T7 T4 7~F—EWF, "R, = 0 14 2020 (Parity)", FL3#EHAR, 2020-01.

o2 (OB, EERARE LR BERNERE 10

(Epsr 722 E]
1. JIOBE : 2022 4, Early Career Scientist Prize %8 (EFSHIFG AW EL G C3 ZESN 4RI~ R ET 54T
H)

B R CFaS eI T —5)]: 264

n A

1. Kawaguchi K. "Probing the rules of interactions in multicellular dynamics and biomolecular condensates", # 45 [a] H A
SFAEMTRFE, 2022-12-01.

2. Kawaguchi K. "Interaction rules within multicellular dynamics and biological condensates", The 60th Annual Meeting
of BSJ, 2022-09-28.

3. Kawaguchi K. "M AEEHOREMEE X T VT 40 LT V7 4 7~ —", BAMREMFSKRE, 2022-06-29.

. Kawaguchi K. "Collective cell dynamics and topology", KEK IPNS-IMSS-QUP Joint workshop, 2022-02-10.

. Kawaguchi K. "Active matter physics in multicellular dynamics and quantum models", Active Matter Workshop 2022,

2022-01-29.

. Kawaguchi K. "Collective cell dynamics and topology", ZE:HFHFZES [BAlGR bR e o —o#E:k) | 2021-11-24.

. Kawaguchi K. "EBI5 & ZURWEL i 2 MII8EH, ¥ — A ——7 24—, @ > RP U LA, 2021-08-19.

. Kawaguchi K. "E# M - BAETRICI T2 MREGTE O/ —HEE", B AMAY T2, 2021-06-29.

. Kawaguchi K. "HIlS&EmMmPED A 7 = X LHEEME", BEOCFEERER WETFHE anx v A, 2021-06-11.

10. Kawaguchi K. "Z il /L35 & P, HatmEraiiia, 2021-03-31.

11. Kawaguchi K. " [ 26 —#EICHITES 2B~ ", IR o2 B3t 27—, 2021-03-27.

12. Kawaguchi K. "EW58 O K815 & IR B, BURURSE T8 MBI R V—2 v a v 7 (B L 0RRM]
2021-03-01.

13. Kawaguchi K, "Chiral Dynamics and Boundary Wave of Active Nematic Neural Progenitors", Special Virtual Seminar,
The University of Chicago, 2020-12-18.

14. Kawaguchi K. "7 7 7 4 72~ F v Zfila & %7 U 7 4", sUERY: RFBHAOIER #8652, 2020-12-10.

15. Kawaguchi K. "Chiral dynamics and boundary wave of active nematic neural progenitors", Informal meeting : Variety
and universality of bulk-edge correspondence in topological phases: From solid state physics to transdisciplinary
concepts, 2020-10-20.

16. Kawaguchi K. "#ifdEHEE O X7 U 7 ¢ L bR m =", FOLKY: HERFER EWFSE I J—, 2020-10-07.

17. Kawaguchi K. "7 7 7 4 7 X~ 7 4 v 7/l & x5 U 7 1", ILHFZES TERERICH T 54 & e —I T8, I,
FERIE 3K < FBRIFTE— ), 2020-02-28.

18. Kawaguchi K. "Applying condensed matter concepts to collective cell dynamics and tissues", ASHBi Retreat, 2020-02-
07.

19. Kawaguchi K. "Nonequilibrium physics of collective cell dynamics and topology", Machikaneyama Colloquium, Osaka
Univ., 2019-12-19.
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20. Kawaguchi K. "Collective cell dynamics and topology", Condensed matter seminar, Tsukuba Univ., 2019-12-11.
21. Kawaguchi K. "Collective cell dynamics and topology", KUIAS-Heidelberg-RIKEN iTHEMS joint workshop, Kyoto

Univ,, 2019-10-10.

22. Kawaguchi K. "Nonequilibrium properties of multicellular systems", RIKEN Summer School Retreat, 2019-10-07.
23. Kawaguchi K. "Physical properties of homeostatic and active tissues", The 57th Annual Meeting of the Biophysical

24

25
26

Society of Japan, 2019-09-25.

. Kawaguchi K. "Nonequilibrium physics of collective cell migration and tissue homeostasis", Academia Sinica
(seminar), 2019-08-15.

. Kawaguchi K. "Universal properties in the model of homeostatic tissues", JSCB-PSSJ2019, 2019-06-24.

. Kawaguchi K., "Nonequilibrium physics of tissue homeostasis", MMC seminar, Hokkaido Univ., 2019-06-18.

.

FRE R (FLFREEFE/Plenary - R H/Invited, HEA%F/Oral, KA ¥ —/Poster D}l]) | © 61t

(5] Se S b ST AR 12K a7 =i

1. Kawaguchi K. “Chirality in the collective migration of neural progenitors”, World Congress of Biomechanics, Taiwan
(online) 2022-07-14.

2. Kawaguchi K. “Topology and active matter physics in cultured nematic cells”, World Congress of Biomechanics,
Taiwan (online) 2022-07-11.

3. Kawaguchi K. "Probing the rules of interaction in biological agents", OIST Workshop: Cells, energetics, and
information, Okinawa (online) 2022-06-08.

4. Kawaguchi K, "Properties of cell-cell interactions shaping multicellular dynamics", Japan-Singapore Joint
Developmental Biology Meeting 2022, (online) 2022-05-30.

5. Kawaguchi K. “Graph-based machine learning and statistical physics for tissue homeostasis", 2021 NCTS Physics in
Complex Systems Workshop, National Taiwan University, Taiwan (online) 2021-10-16

6. Kawaguchi K. “Active nematic cells and topology”, East Asia Joint Seminars on Statistical Physics, Beijng, China
2019-10-21.
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1.

JIOES: 2019411 H 9 H, EHF BDR #f7 #iX —f5 A B

11-f. 7V R Y —2%% . 14

2. JIlndEE - BEEMHEFT IRV —X TBEFOHRTHENLEEDS )., 2022 & 3 A 17 B, URL
https://www.riken.jp/press/2022/20220317_1/
[13. StEBFZEARY  7#
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1. CPASHESTIE
2. HIBRIREIEAIE -
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[16. IR Ltk -

1.  Dr. Valentina Greco (Yale School of Medicine, USA) :  FRESMIAD MG T A T A A —2 0 T fRbT

2. Dr. Shantanu Singh (Broad Institute), Dr. Nicolas Rivron IMBA, Austria) :
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INFERFSE (BF0 1~ Fn 2 4R )

WA EE 5 - 19H05277

WMERRES [ 77 = A EHA N U TR SN D 7 a~TF 0 R A A N2 K 25 Yt kB REHIE )
MEREE © EH ARE (DISVENE N R E R AT « REEER PSS ) 2B e e s b .
PrE)

I . 7L

MRS . Te L

Rifl 1X, BBEIFICBIT 57 n~TF U dEHE 2 L CDNABER Y A I V7% 7 ) AU A RICHIBEIT 5,

P HIIERIFLO CR AR E & DNABERLY A IV JHIFIBEICKETH D Z & & R Lz, RIfICRMBERIE
aA ) Raf sz LCEERL, GHIRAET D, ZRICXkY ., Zu~vTF U HAEEH RAAL v E2RR L, &
RULAE1E % il fH5 % (Kobayashi et al. Mol. Cell. Biol. 2019; Masai et al. Sci. Rep. 2019),

RIfICRFERDZERIZ LV | RIFLOBZEBE ML G ~O JRER Kbz, RIFLOBEFRIMEIZIL, CRIEZT L
T-HEE~DOEEMES . KM OCKIRIZIFET H2S-AcyYb V1 MZBIF S /7UV hA LR EETHDH Z L &R LTz
(Form 4; 056, fCHERT) .

OYZRERED RIfL BEPEIC L 0 . YR MEBEREIRIC Y 7 v — b &R, R@RSEAREEAZ T, MRENFE S
2o ZOBZRIT, RIfl D7 0~=F UEGITIRIET 225, PPLESAICIZKE LRV, RIfLICK D, Y@l OEREE~D
TR AN, Y ROMKICEE TH D Z LRS- (Kanoh et al. Life Science Alliance, 2023)

Rifl [ZIRMEESMINEIZ W TR G OFIENZ W T H EE ek Hl 2 £7- 9, Rifl O XKBIZ XV 2 MR 2SS
TR EGOEMELZZ T 5, ZOEEIZIE,. B A T2 F LD E ) EE 72 % E] % J7- 97 (Yoshizawa-
Sugata et al. J. Biol. Chem., 2021),

Rif1 [CKBDRKIREEICHITDOONF > 2/REEDHRZRL

$ fsEsa -
W JoLs ke BE

oORF>IL—38

SAFS oI ZHES | ER

oOITF AL
[y = 1]
L AV YT @EftEos) | o EEssE: 184F

1. T Kobayashi S, T FukatsuR, T KanohY, Kakusho N, Matsumoto S, Chaen S, *Masai H. Both a unique motif at the
C terminus and N-terminal HEAT repeat contribute to G4 binding and origin regulation by Rif1 protein. Mol Cell
Biol 39(4):pii: e00364-18 (2019) doi: 10.1128/MCB.00364-18 Appeared in the cover figure of the issue ( T Contributed
equally)

2. *Masai H, Fukatsu R, Kakusho N, Kanoh Y, Moriyama K, Ma Y, Iida K, Nagasawa K. Rifl promotes self-association
of G-quadruplex (G4) by its specific G4 binding and oligomerization activities. Sef Rep 9:8618 (2019)  doi:
10.1038/s41598-019-44736-9 [/ F M7 & AL 2O R B G ]
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10.

11.

12.

13.

14.

15.

16.

17.

18

Olto S, Goto H, Kuniyasu K, Shindo M, Yamada M, Tanaka K, Toh G-K, Sawa S, Inagaki M, Bartek B, *Masai H.
Cdc7 kinase stimulates Aurora B kinase in M-phase. Sci Rep 9:18622 (2019) doi: 10.1038/s41598-019-54738-2

Yang C-C, Kato H, Shindo M, *Masai H. Cdc7 activates replication checkpoint by phosphorylating the Chk1 binding
domain of Claspin in human cells. Elife 8:pii: e50796 (2019) doi: 10.7554/eLife.50796

O*Kato H, Asamitsu K, Sun W, Kitajima S, Yoshizawa-Sugata N, Okamoto T, Masai H, Poellinger L. Cancer-derived
UTX TPR mutations G137V and D336G impair interaction with MLL3/4 complexes and affect UTX subcellular
localization. Oncogene 39(16) :3322-3335 (2020) doi: 10.1038/s41388-020-1218-3

A *Masai H, Kanoh Y, Kakusho N, Fukatsu R. Detection of cellular G-quadruplex by using a loop structure as a
structural determinant. Biochem Biophys Res Commun, 531(1) :75-83 (2020) doi: 10.1016/j.bbrc.2020.05.191.
OFracassi A, Cao J, Yoshizawa-Sugata N, Toth E, Archer C, Groninger O, Ricciotti E, S-Y Tang, Handschin S,
Bourgeois J-P, Ray A, Liosi K, Oriana S, Stark W, Masai H, Zhou R, *Yamakoshi Y. LDL-mimetic lipid nanoparticles
prepared by surface KAT ligation for in vivo MRI of atherosclerosis. Chem Sei 11(44) :11998-12008 (2020) doi:
10.1039/d0sc04106h. [ L T/ 7 I A MY — DR EEA]

OKitajima S, Sun W, Lee KL, Ho JC, Oyadomari S, Okamoto T, Masai H, Poellinger L, *Kato H. A KDMS6 inhibitor
potently induces ATF4 and its target gene expression through HRI activation and by UTX inhibition. Sei Rep
11(1):4538 (2021) doi: 10.1038/s41598-021-83857-y.

Nakamura K, Sakai S, Tsuyama J, Nakamura A, Otani K, Kurabayashi K, Yogiashi Y, Masai H, *Shichita T.
Extracellular DJ-1 induces sterile inflammation in the ischemic brain. PLoS Biol 19(5): 3000939 (2021) doi:
10.1371/journal.pbio.3000939.

A *Yoshizawa-Sugata Y, Yamazaki S, Mita-Yoshida K, Ono T, Nishito Y, *Masai H. Loss of full-length Rif1 protein in
2-cell embryos is associated with zygotic transcriptional activation. J Biol Chem 297(6) :101367(2021) doi:
10.1016/5.jbc.2021.101367.

*Irie T, Asami T, Sawa A, Uno Y, Taniyama C, Funakoshi Y, Masai H, Sawa M. Discovery of AS-0141, a Potent and
Selective Inhibitor of CDC7 Kinase for the Treatment of Solid Cancers. J Med Chem 64(19) :14153-14164 (2021) doi:
10.1021/acs.jmedchem.1c01319.

*Nakamura H, Sekine H, Kato H, Masai H, Gradin K, Poellinger L. Hypoxia-inducible factor-1a and poly [ADP
ribose] polymerase 1 cooperatively regulate Notch3 expression under hypoxia via a noncanonical mechanism. J Biol
Chem 298(7) 1102137 (2022) doi: 10.1016/j.jbc.2022.102137.

Yang C-C, *Masai H. Claspin is required for growth recovery from serum starvation through regulating the PI3K-
PDK1-mTOR pathway in mammalian cells. Mol Cell Biol 43(1):1-21 (2023) doi: 10.1080/10985549.2022.2160598.

A Kanoh Y, Matsumoto S, Ueno M, Hayano M, Kudo S, *Masai, H. Aberrant association of chromatin with nuclear
periphery induced by Rif1 leads to mitotic defect and cell death. Life Science Alliance 6(4): €202201603 (2023) doi:
10.26508/1sa.202201603

Hsiao H-W, Yang C-C, *Masai H. Claspin-dependent Chk1 activation by a panel of biological stresses. Biomolecules
13(1) :125 (2023) doi: 10.3390/biom13010125

ONemeth T, Yoshizawa-Sugata N, Pallier A, Tajima Y, T6th E, *Masai H, * Yamakoshi Y Water-Soluble Gd(II)-
Porphyrin Complexes Capable of Both Photosensitization and Relaxation Enhancement. Chemical & Biomedical
Imaging, 12):157-167. (2023) DOI: 10.1021/cbmi.3c00007 [4F4EWL I/ 72 A ) —D R EA ]

Thjima Y, Shibasaki F, Masai H. (2023) “Cell fusion upregulates PD-L1 expression for evasion from immunosurveillance” Cancer Gene Ther: doi:
10.1038/541417-023-00693-0. (55576)

Hori K, Yamazaki S, Ohtaka-Maruyama C, Ono T, Iguchi T, Masai H. (2023) “Cdc7 kinase is required for postnatal brain development.” Genes
Cells28(10):679-693. DOL: 10.1111/gtc. 12216 @ieA)

3. 3

S (EmoAEAWR) | - EEGE: 91

1.

Masai H. For 60th birthday of BBRC: DNA replication factors outside S phase. Biochem Biophys Res Commun
520:685-686 (2019) doi: 10.1016/j.bbrc.2019.10.010 [ FHiH]

O*Masai H, Tan Z. G-quadruplexes: tools, roles, and goals. Biochem Biophys Res Commun 531(1) :1-2 (2020) doi:
10.1016/j.bbre.2020.05.092. [# 7 4]

*Masai H, Tanaka T. G-quadruplex DNA and RNA: Their roles in regulation of DNA replication and other biological
functions. Biochem Biophys Res Commun 531(1) :25-38 (2020) doi: 10.1016/j.bbrc.2020.05.132. [ 4]

OAlavi S, Ghadiri H, Dabirmanesh B, Moriyama K, Khajeh K, *Masai H G-quadruplex binding protein Rif1, a key
regulator of replication timing. J. Biochem 169(1) :1-14 (2020) doi: 10.1093/jb/mvaal28.[#FHiA]

Oki M, *Masai H. Regulation of HP1 protein by phosphorylation during transcriptional repression and cell cycle. J
Biochem 169(6) :629-632 (2021) doi: 10.1093/jb/mvab040. [£HiH]

Hsiao H-W, Yang C-C, *Masai H. Roles of Claspin in regulation of DNA replication, replication stress responses and
oncogenesis in human cells. Genome Instability & Disease 2:263—280 (2021) doi:org/10.1007/s42764-021-00049-8 [#£
WAl

*Masai H. TT-pocket/HIRAN: binding to 3’-terminus of DNA for recognition and processing of stalled replication
forks. J Biochem 172(2) :57-60 (2022) doi: 10.1093/jb/mvac042. [# i 4]

*Masai H. Replicon hypothesis revisited. Biochem Biophys Res Commun 633:77-80 (2022) doi:
10.1016/j.bbrc.2022.09.060. [&E#HA]

*Yoshizawa-Sugata N, Masai H. Histone Modification Analysis of Low-Mappability Regions. Methods Mol Biol
2519:163-185. (2023) doi: 10.1007/978-1-0716-2433-3_18. [&#HiA]
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4. AR 0 EINES : 31F

1.

EHARE Wy~ Z 7 A > MRER 50 JE4E  DNA ERBFFEORES L iEifk  BAUEF 582:65-67 (2019) [ZHi ]
EHARE 7 ML RBEAO Y 7, FT7 = 4 B EREZETIS [y NIV RT~OHE#R] ELEAHE
40(12) :66-76 (2022) ISBN 978-4-7581-0404-3 [##i4E]

Ho#EgL, EHARE 77 =2 4 BHOEE L BRI T 2 %8| & AW FNEFE Science Forum 432, 4-7. (2022) [# 3t
%]

8. Mtk (FRUSOEIF—H)|: 51

1. Masai H. Positive and negative regulation of DNA replication through G-quadruplexes. IEOS c/o Dipartimento di
Medicina Molecolare e Biotecnologie Mediche, Universita' degli Studi di Napoli Federico II, Naples, Italy, 2019.12.9

2.  1EJ/AME Positive and negative regulation of DNA replication through G-quadruplexes. JEAKZEY =¥ o T RIS
SV =T 47 7a s A HIGO i X —, RARRFERAEERSERT, BEAR, 2020.2.5

3.  Masai H. Positive and negative regulation of DNA replication through G-quadruplexes. Seminar at Van Andel
Institute, Michigan, USA (On line invited seminar) 2020.2.17

4.  Hisao Masai “Association of Rif1 with nuclear membrane is essential for genome-wide replication timing regulation.”
Van Andel Institute, Michigan, USA, Sept 11, 2023 (Invited seminar)

5. Hisao Masai “Association of Rifl with nuclear membrane is essential for genome-wide replication timing regulation.”
BioX, Stanford University, (Professor Emma Lundberg), California, USA, Sept 13, 2023 (Invited seminar)

. %4 (LFEE/Plenary - {5k #/ Invited, NEA%#/Oral, &A% —/Poster OF)) | : 9 2{F

[EEE 2 31T D FBFFREBE/ Invited]

1.

10.

11.

12.

13.

Yang C-C, Masai H. Claspin, a key regulator of replication checkpoint, is differentially regulated in cancer and non-
cancer cells. 11th international symposium on DNA Damage Response & Human Disease (isDDRHD-2020), on line,
2020.11.5-6

Masai H, Kanoh Y, Takasawa K, Koida D, Matsumoto S. Roles of G4 binding and multimization of Rifl in S phase
regulation in fission yeast cells. Cold Spring Harbor Asia Conference YEAST AND LIFE SCIENCES, on line,
2021.6.21-24, 2021.

Yang C-C, *Masai H. Claspin is required for growth recovery from serum starvation through regulating the PI3K-
PDK1-mTOR pathway. Cold Spring Harbor Asia Conference, DNA METABOLISM, GENOMIC STABILITY &
HUMAN DISEASE, on line, 2021.11.22-26.

Masai H, Iguchi T, Ito S, Kakusho N, Fukatsu R, OjiA, Hiratani I, Sasanuma H. Regulation of replication timing and DNA repair by nuclear
membrane tethering of Rif1. 13t isDDRHD, Shenzhen, China, 2022.12.9-11

Masai H, Iguchi T, Ito S, Kakusho N, Fukatsu R, OjiA, Hiratani I, Sasanuma H. Regulation of replication timing and DNA repair by nuclear
membrane tethering of Rif1. 2022 INTERNATIONAL IBS CONFERENCE FOR GENOMIC INTEGRITY, Grand Josun Hotel, Haeundae,
Busan, South Korea, 2022.10.18-20

Masai H., Kanoh Y., Kohda, D., Sagi, T. “Regulation of replication timing and nuclear localization of chromatin by
Fission yeast Rifl protein.” 11th International Fission Yeast Meeting POMBE 2023, May 28-June 2, 2023,
Hiroshima, Japan (Invited talk and Chairperson)

Hisao Masai “My mentor, Ken-ichi Arai”, Cold Spring Harbor Asia meeting on The Now and Future of RNA
Therapeutics, June 19- 22, 2023, Awaji, Japan. (Invited lecture)

Hisao Masai, Tomohiro Iguchi, Sayuri Ito, Naoko Kakusho, Rino Fukatsu, Kenji Moriyama, Asako Sawano, Asami
Oji, Mikihiro Shibata, Atsushi Miyawaki, Ichiro Hiratani, Hiroyuki Sasanuma “Association of Rifl with nuclear
membrane is essential for genome-wide replication timing regulation” Cold Spring Harbor Meeting, “Eukaryotic
DNA Replication & Genome Maintenance”, September 5 — 9, 2023, Cold Spring Harbor, New York, USA (Invited talk
and Session chair)

Masai H, Kanoh Y, Kohda D, Sagi T. “G4 binding and oligomerization activities of fission yeast Rif1protein are required for long-range
regulation of origin firing” Cold Spring Harbor Asia Conference on YEAST AND LIFE SCIENCES Matsue, Japan, October 9-13, 2023 (Invited
lecture)

Masai H “Transcription can drive DNA replication” 70 Years of DNA Double Helix: Celebration of Breakthroughs in Life Science Oct 20-21, 2023
in Beijing, China (Invited lecture)

Masai H, Iguchi T, Ito S, Shibata M, Kakusho N, Fukatsu R, Oji A, Hiratani I, Sasanuma H “Regulation of replication timing and DNA repair
by nuclear membrane tethering of Rif1” the 14th international symposium on DNA Damage Response & Human Disease GsDDRHD-2023
Nov. 3-5th, 2023 in Shenzhen, China (Invited lecture)

Masai H “Biological functions of G-quadruplexes in regulation of DNA replication” ISNAC2023 50th International Symposium on Nucleic Acid
Chemistry Miyazaki, Japan; November 1-3, 2023 (Invited lecture)

7)) [ZFothoimegE]

IEFEAKE, s, B e, HRET FESOL | FRILENG, LR, FFNE5L ATEIR. Zhiying You, HEHER
Ty, BIEET. B, KBRS, ABEEE. W0 AL mIRES. BEE . LB REMK. Yue Ma [DNA #Hi#lo
EEAORIENCED S 77 = 4 E#HiEE (In search of a universal mode of DNA replication) | V—72 v =3 v 7 [4fh
KDNABRUNFED =2 —Tm 7 4 7] 842 BARSTAEMFRFER, @, 2019.12.3-6 (F—HF A #—)
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

EHARE T77 =2 AEH/RNA-DNA N1 7V v RigiEIZ L 5 DNA EROSIEERE) 55 93 Bl A R4E({LFa KRS v
VRV A [ KSR E LToIE B RIER: T O L A FENESR] . online, 2020.9.14-16 (A —HF AV
—)

IEHAE,  HHE, BT, T, BAHEE  TG4/RNA-DNA A 7V v RITEIFT 2 EIR YAk DNA O R
i) 55 43 [Bl B A TAEWH S MBSJ2020 V—7 v a2 v [EEHA DNA OEE L SVEHERF O B i#RFZE] . on
line, 2020.12.2-4

IESARE, AR, FEEETY, BT [RBEOE —oFMREKN S LN D RO RN & SRt v —7
a v IR T Y THIRORERRD SR ES 27 ATV 2TV T | BABEGEES % 93 KA. on line,
2020.9.8-10

IEHAME Chromatin regulation that involves assembly of protein, lipid and DNA with a special higher-order
structure ¥R T T L TYOIKO LR EREE X 2D X VX EEmIREAIR] 5 94 [0l H AAEALFA K4S, on line,
2021.11.4

Iguchi T, Ito S, Kakusho N, Yamazaki S, Oji A, Fukatsu R, Hiratani I, Sasanuma H, *Masai H. Association of Rifl with
nuclear membrane is essential for genome-wide replication timing regulation # 44 [8] H ARy FAEMFESES VUK
UL [DNAWGEX A FI 7 AL 357 7 AERLE R OAYFE LB 2 7-36@FE ) 2021 4 12 A 1~3 HARHE
T8

Sasanuma H, Yamada K, Trinh N, Masai H, Yusa K Genetic interaction network of BRCA2 tumor suppressor gene.
B A4 B BARS TEMTFRES V—rvay D 15 NEEN  TOMGEELFET 50 T EIGEIC L VB2 25
LIH L N T ik, Mk, 2021, 12.1-3

IEHAE, M, EEET), %A RNA-DNA hybrid driven formation of G-quadruplex promotes an alternative
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12. Mari Taguchi, Kaori Watanabe, Yuki Sugiura, Tadashi Uemura, Yukako Hattori. Investigating the role of
carbohydrate-responsive TGF-B/Activin signaling in male fertility of Drosophila melanogaster. 19th International
Student Seminar, Kyoto University. Kyoto, Japan. 2023.3.1.

18, ¥ Rk, LA E, RS AT REEREEIIS U ERRE 22 2 7 v~ F Rl % 390 faky—2r3i 3
v 7 H19E BE A I 7 AR AT A . 2021.12.21-22.

14. Yasutetsu Kanaoka, Henrik Skibbe, Yusaku Hayashi, Koun Onodera, Ayumi Mure, Yuuki Takahashi, Tadao Usui,
Yukako Hattori and Tadashi Uemura. Investigating the molecular mechanisms regulating nutrient-dependent
hyperarborization of somatosensory neurons in Drosophila larvae. 54th Annual Meeting of Japan Society of
Developmental Biologists, Online. 2021.6.17.
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1. &Y, ENE, BMEET. KEKET LAY U —R HEREZROITHHIIZRET 5 2 —KBIG UTolk %
1%@’6?%‘2 fHPERS—) 2023 £ 1 A 24 H. URL: https://www. kyoto u.ac.jp/ja/research-news/2023-01-24-1

2.  &mFE, EANE, REEET. ZREKRFT LAY U —R (FFER) ” Sensory neurons grow on a poor diet?” 2023 4 1
H 18 H. URL: https!//www.kyoto-u.ac.jp/en/research-news/2023-01-18
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1 REMEET. TINE—, 4B AR TAEDEREST — 7 v a v 7 O L AR HTRE S & 1302 |, Bk,
AT Y NBRE. 2021.12.2. HEFEFT 400 &4 (EINAMNERAREH) .
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W7 E4 TN RNA RT A IC kb7 n~F UHIlE L BA b L R SE )
WFFEREE © Ot B GEERZ - TA4 Y b—"HEv ¥ — « #%)
g o 7L

HEERFIEE . L

E#H v a—7 4 7 RNA IZEN TR RNART 4 2T 52 Tra~F Uiz o Z Eibho
T & 72 (Shirahama S. et al. Sci Rep, 2021; Yamamoto K et al. Cell Rep, 2021; Onoguchi-Mizutani R and
*Akimitsu N, J Biochem, 2022), BFZERFH HIX. BENEH  2—F ¢ 7 RNA ® MALAT1 38 3 v 7
WA L TR e EN RNA AR T ¢ TR 2 Z L 2R L, £ OBEREZMRNT L T X7, F7=. RNA 4R & |
ET 582 B3 L (Tanu T et al. RNA Biol, 2021; Kurosaki T et al. Mol Cell, 2022; Taniue K et al. Int J Mol
Sci 2022), #i = v 7 K> MALAT1 OBNAREHIE G~/ S b2, ikho s o a—7F 17 RNA O#kE
it H kA 7= (Shimizu D et al. Cancer Gene Ther, 2022), < DOfEFR. MALAT1 OBNZEMIZZEL LW a3,
MALAT1 IZHEAT DX R0 BN T B2 &2 HATE Lz, MALAT1 2369 5 DNA fEIkZ 7= & 2 A,
B g v 78I & MALAT1 BMEEERT 2 Z &2 RWE LT, BE. MALAT1 2 o v 7 @ m - O3B %
HIET 2 LW IR AL T, BiE 2k L T\ 5,

I EEAHINoCo-bodyDFE R

Speckle markers

DAP MALAT1 SC35 SRm300

control

Heat shock

10pm

(ESI

L AV T @EifttEos) | 0 EEEE: 6 fF

1. A OKurosaki T, Mitsutomi S, Hewko A, Akimitsu N, *Maquat LE. Integrative omics indicate FMRP sequesters
mRNA from translation and deadenylation in human neuronal cells. Mol Cell 82, 4564-4581 (2022) doi:
10.1016/j.molcel.2022.10.018.

2.  ATaniue K, Tanu T, Shimoura Y, Mitsutomi S, Han H, Kakisaka R, Ono Y, Tamamura N, Takahashi K, Wada Y,
MizukamiY, *Akimitsu N. RNA Exosome Component EXOSC4 Amplified in Multiple Cancer Types Is Required for
the Cancer Cell Survival. Int J Mol Sei 23, 496 (2022) doi: 10.3390/ijms23010496.

3. Shimizu D, Taniue K, Matsui Y, Haeno H, Araki H, Miura F, Fukunaga M, Shiraishi K, Miyamoto Y, Tsukamoto S,
Komine A, Kobayashi Y, Kitagawa A, Yoshikawa Y, Sato K, Saito T, Ito S, Masuda T, Niida A, Suzuki M, Baba H, Ito
T, Akimitsu N, Kodera Y, Mimori K. Cancer Gene Ther 29, 428-436 (2022) doi: 10.1038/s41417-021-00401-w.

4. A QTanu T, Taniue K, Imamura K, Onoguchi-Mizutani R, Han H, Jensen TH, *Akimitsu N. ENA Biol 18, 537-547
(2021) doi: 10.1080/15476286.2021.1971439.

5.  Yamamoto K, Goyama S, Asada S, Fujino T, Yonezawa T, Sato N, Takeda R, Tsuchiya A, Fukuyama T, Tanaka Y,
Yokoyama A, Toya H, Kon A, Nannya Y, Onoguchi-Mizutani R, Nakagawa S, Hirose T, Ogawa S, Akimitsu N,
Kitamura T. Cell rep 36, 109576. (2021) doi: 10.1016/j.celrep.2021.109576.

6. AShirahama S, Taniue K, Mitsutomi S, Tanaka R, Kaburaki T, Sato T, Takeuchi M, Kawashima H, Urade Y, Aihara
M, *Akimitsu N. Sci Rep 11, 12164 (2021) doi: 10.1038/s41598-021-91340-x.
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1.  Onoguchi-Mizutani R, *Akimitsu N. Long noncoding RNA and phase separation in cellular stress response.

[EIBEE - 14

Biochem 171, 269-276 (2022) doi: 10.1093/jb/mvab156.

5. EEH 1 1F

1L BOLEEE TRSHA A~ O & IRF— D A /L 2 DIE Lk & SRR D2

LHEOHBOT- D] R iR, AR (2022)

Al in [AREANBECIERR B L Bih

|9. PR (FERREE/Plenary - HFF

F#iE/Invited, HNEAERF/Oral, & A X —/Poster Djl) |

[ OMLOFATFH#TH]

1. FBOEERE BN/ v a—F 4 7 RNAEGHBERIZE B A U AIGREHRIE) EEG VRV W L2022 (kZF), A T4

>, 2022.10.29

2.  WOBEfE THiNoCo-body: a novel IncRNA-containing nuclear body formed by heat shock] #laE¥F4 . HAT,

2022.6.28
[13. LR - 4fF
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6. [EIREIEFIRTZE O Ehaikiv] -

1. Dr. Torben Jensen (Aarhus University, Denmark) : PN RNA 43 fRDOHF5E
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WFERR RS © 21H00245

Wit TRIBEANNICR T2 TAD FBRRIC L D 7 u~TF U RT vy VA k)
MERETE R B R RFPRERE - B R e R - Bh#0
Mo o el

HEEFIEE . L

;P OPIH AN T, RERITRBEZICKEER) a7 I 07 %%, 7 a~F rOBREBESCK T
VxR T 4w TEMNE ATy 7T B0, FOFEMARENRECHIE A B = X DT OWTIEARB R SR8 %
WV FxITET AFDOZRINEHNT Y o~ F U @mREE OB B A ST Lo, ZO/RER, ZHEZRND
BAR T ORRE DB S D IR E Tl — 7 HEERFIE LW DS, Z D% OGN YIS TL— 7R ED
B35 LB 6T L7z (Nakamura et al., Genome Research, 2021), IRIZ, #kx 72 b A N ST OENRE A 3E
AMCRRNT LTSS, A AZRINO Y a7 7 I U ZiRRIZE N TS Ok A M AEHIT—EHEA LR S5
—7J5 . HREHNHIREH H3KImeS & SR BIHMERUEH) H3K27ac 1352 2R M EE RN D Z & ZW 522 LT (Fukushima
et al. (*Nakamura), Genome Research, 2023), HRFIZ. ¥EfFT 5 H3K27ac (ZDOWTIX, —EDF /) AEIKIZEIT 5
H3K4me2 DV 7’1 7F I 7B OBHERIMLETH D Z LN B &otobtmof %< D Ak AERH
HESNIEGENEE TWRWR O 7 a~vF 03, ZO%ROBEEBEICBWTERTFEZIBET A70DDRT iy
w%EXF/Tﬁ?NM@& L LTREFL TV B ZERRBEN, Zu~TF RT3 ¥ /L O—2D 1 DfiEiH
WZHEBRL 7=,
T, AXIERMAOKNN, HBOMRATESENSAE LD 7 vn—TF b=y N TR IS a2 /3— h A v MME
EHELSTEY, ZhENO7a—F o=y NRREOA—T v ra~vF o MiEER>Z L2 LoNCLE
("Isoe and TNakamura et al. eLife, 2023 (TH:[IEFEEE)). Z ORUEIL. THEEMWICI1T D EIME L oRtE
DEFEIZ D708 D & RIRZ, HAYMNCAE U A 4083 a0 B S I aE i A BB s 1R BN Y — 2 HET DR T >
U LV EREFL TV D RTREME AR LT,

ZaeFyi—75 L UTADRELEIRE 0 AZEA
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[ BETBE10 12 14 17 24 0 s bt
22 2 mamaso AEHRRCEY B/ O—F N2y FOREL
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(Fukushima et al, Genome Research 2023)

(Isoe and Nakamura et al, eLife 2023)

[245Y = R]
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1. A O*iIsoe Y, fNakamura R, Nonaka S, Kamei Y, Okuyama T, Yamamoto N, Takeuchi H, Takeda H. Epigenetically
distinct synaptic architecture in clonal compartments in the teleostean dorsal pallium. eLife 12:e85093 (2023) doi:
10.7554/eLife.85093 (F4£ [R5 % #)

2. A Fukushima HS, Takeda H, *Nakamura R. Incomplete erasure of histone marks during epigenetic reprogramming

in medaka early development. Genome Res, 33:572-586 (2023) doi: 10.1101/gr.277577.122

3. OHeilig AK, Nakamura R, Shimada A, Hashimoto Y, Nakamura Y, Wittbrodt J, Takeda H, *Kawanishi T. Wnt11 acts

on dermomyotome cells to guide epaxial myotome morphogenesis. Elife, 11:e71845 (2022) doi: 10.7554/eLife.71845
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4. OWuX, Zhang H, Zhang B, Zhang Y, Wang Q, Shen W, Wu X, Li L, Xia W, Nakamura R, Liu B, Liu F, Takeda H,
Meng A, *Xie W. Methylome inheritance and enhancer dememorization reset an epigenetic gate safeguarding
embryonic programs. Science Advances, 7(52):eabl3858 (2021) doi: 10.1126/sciadv.abl3858

5.  OfNakamura R, TMotai Y, Kumagai M, Wike CL, Nishiyama H, Nakatani Y, Durand NC, Kondo K, Kondo T,
Tsukahara T, Shimada A, Cairns BR, *Lieberman-Aiden E, *Morishita S, *Takeda H. CTCF looping is established
during gastrulation in medaka embryos. Genome Res, 31:968-980 (2021) doi: 10.1101/gr.269951.120 (& [FIZEFHEH)

6. OWike CL, GuoY, Tan M, Nakamura R, Shaw DK, Diaz N, Whittaker-Tademy AF, Durand NC, Lieberman-Aiden E,
Vaquerizas JM, Grunwald D, Takeda H, *Cairns BR. Chromatin architecture transitions from zebrafish sperm
through early embryogenesis. Genome Res, 31:981-994 (2021) doi: 10.1101/gr.269860.120

B. dcHs REoAEAUR) | - EEEE: 14

1. A Fukushima HS, Takeda H, *Nakamura R. Targeted Manipulation of Histone Modification in Medaka Embryos.

Epigenomics. Methods Mol Biol, 2577, 279-293 (2023) doi: 10.1007/978-1-0716-2724-2_20 [#HiA]

9. %%k CL#EH/Plenary - #4535/ Invited, HIHJE#/Oral, KA ¥ —/Poster OFI) | : 11

[N 2 —FEK]

1.

FrRm e, BHEESE, PANEE A X DHIHRIZIIT 5 DNA 2 F b)) a5 I o 7o) &6 44 [0 A &5 T4
W K, ik, 2021.12.1-3
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INGEWFGE (B3~ 4 ), BEIEH : SFi 446 H 16 H

W5 21H00250

WFZERfEA T3AMIZ BT 5 3HHER DNA YIKNC Xk 5 7 o~ F )
MEREE - A ERT GREKRY: - mErsekt - #d%)

Mo . el

HEERFIEE . L

WFRARE L, WALEMN B RGRRR I IBW T, b T 5 = o — v > Ol ES) K 3 2 2 h LRIz X
D, 2 D=a—a rRN—i@hy72 DNA “EHTIMDSB) 2 LR HEeIEBE L Tk aEiT+5 2 L &
R L7z, Bl EFARMBEARRE C=a—a UG HEMIC DSB 2 L TEE T 2Nt I TRy, 2
NRBLE TR LU E L Coa—a Ot EZETe, HDOWVILRROEFY A7 12/ b 0o H L
sa<FURT Uy E UTTHERET 2 AIREMEAS R Sz, AR T, /NMEERLHIR O LB 2 HE L7
in vitro fifH % & F\VC DSB K - (EEHERE 2 ftT L. DSB ERICIE R A Y A T —F I OFFENLE T, B1E
IR RIEREAWNHED) TR Z 5 Z L 256 0IC Liz, & 512 NHEJ &4 1@ LigaselV 20k D=2 —n
UTCHRFREMICRKE ST L BB CIX, INRE - KINEZE LD DSB OBENEZ 63, FROAEZEL T
DSB B#FF SN A Z &2 LTz, ZO~ U R IRAICEBEESZE L, 7/ ARLEMEBEREER O /NN AR
ERIETDHZ ENHLITR T,

s
<« —>

BHHAMN XIZLD
HaTFoNDVTH

t Topoisomerase I

NHEJ

IEERECHIIZZ1-0ViEEFEFLLX

B0\ Top i MECARTFURR RARIRA
EZUVVERACLS DNAtIETENHEJRRERIC L DB ZHRDIRT
HONFAEBSEAL

() 2 b

L VTV M7= 47 (EFEEL) | - EEEs 16

1. A O*Nakazawa N, Grenci G, Kameo Y, Takeda N, Sawada T, Kurisu J, Zhang Z, Adachi T, Nonomura K, *Kengaku
M. Migrating neurons adapt motility modes to brain microenvironments via a mechanosensor, PIEZO1. bioRxiv 524464
(2023) doi: 10.1101/2023.01.17.524464 [l 47, AT, HERAED S O R HREE ]

B. JCHs RFEOAEAUR) | - EEEE 3

1. Zhou C, *Kengaku M. Possible mechanisms of bidirectional nuclear transport during neuronal migration. BIOCELL
46(11): 2357-2361. (2022) doi: 10.32604/biocell. 2022.021050 |27 4]

2.  *Takahashi T, Fujishima K, Kengaku M. Modeling Intestinal Stem Cell Function with Organoids. Int J Mol Sci.
22(20):10912. (2021) doi: 10.3390/ijms222010912 [# i 4]
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3. Hatsuda A, Kurisu J, Fujishima K, Kawaguchi A, Ohno N, *Kengaku M. Calcium signals tune AMPK activity and
mitochondrial homeostasis in dendrites of developing neurons. Development 150(21):dev201930. (2023) doi:
10.1242/dev.201930 [# A1

5. EEE 1

1. RZERT, PEES (D7 VMRS 5 2] Partll #82 OMIRAEM S & o HllaAEm=S 573 TR OM
) FHER
JF 3% 4% A b/ : Principles of Neural Science, 6th Edition, JfiZ# : E.R. Kandel, J.D. Koester, S.H. Mack, S.A.
Siegelbaum, kit : AT 4 AP A T U AL 2 H—F 2 a0 (2022)

B iR (FaDA DT ST —®)]: 4fF

1. REERF NEEBERICE T 5 =2 —a Ve OMERE ] ML ER KT RKEPAnER ., 2022.12.14

2.  RA%ERT [Dynamic interplay of cytoskeletal motors during neuronal migration in confined brain tissue.] Women
and Future in Science Seminar Series Pfiff BDR Ff#. zoom 2022.07.11

3.  Mineko Kengaku ‘Robust DNA damage in newborn neurons by mechanical stress during brain development’ 5th
Genome Biophysics Seminars, zoom 2023.08.28

4. AFERT THMEEBRICBIT =2 —n VilEED A =X 5 L] JRKFHEZ R R FPeR R O,
2023.11.13

9. %%k LI /Plenary - #1715/ Invited, HIH¥#/Oral, H A ¥ —/Poster DFI) | : 16

(EBRZIT 3T D B E]

1. Mineko Kengaku Force Transmission to the Nucleus during Neuronal Migration in the Developing Brain.
International Symposium on Neural Development and Plasticity 2023.03.15, Kyoto, Japan

2.  Mineko Kengaku Calcium signals tune AMPK activity and mitochondrial homeostasis in growing dendrites of mouse
hippocampal neurons. Universitdt Hamburg-Kyoto University Join Symposium 2023.03.13, Kyoto, Japan

3. Mineko Kengaku Cytoskeletal forces driving neuronal migration in 3D brain tissues. International Symposium on
Development and Plasticity of Neural Systems 2022.03.15, Kyoto, Japan

4. Mineko Kengaku Multiple engines driving nuclear migration in neurons during brain development. RIMS Workshop
Mathematical Mechanobiology. 2021.07.15, Kyoto (Zoom), Japan

[ D >R FF# ]

5. REFRT. FEHER WREICK T2 =a2—nr 1 3D lEEIFEEROH) /) THITH =41 5. 3D neuronal migration driven by
multiple engines. % 45 [A] H ALy FAM P2 F 2 2022.12.02 T4

6. REFEEF. PRER. 94 Grenci Gianluca MREFEIZKIT D= o —w VilEEZHET 2 MIRE#HE— % — DB
KRS, Dynamic interplay of cytoskeletal motors during neuronal migration in the developing brain.
74 Bl AR AEY R RE 2022.06.28 HUR

[P BRI

7.  Chuying Zhou, You Kure Wu, Takahiro Fujiwara, Mineko Kengaku Nesprin-2 coordinates opposing motors to drive
nuclear translocation during neuronal migration. International Symposium on Neural Development and Diseases
2023.03.17 Kyoto, Japan

8. Akane Hatsuda, Kazuto Fujishima, Junko Kurisu, Ayano Kawaguchi, Nobuhiko Ohno, Mineko Kengaku Neuronal
activity tunes AMPK activity and regulates mitochondrial homeostasis during dendrite formation in developing
hippocampal neurons. International Symposium on Neural Development and Diseases 2023.03.16 Kyoto, Japan

9. Akane Hatsuda, Kazuto Fujishima, Junko Kurisu, Nobuhiko Ohno, Mineko Kengaku Dynamic activation of AMP-
activated protein kinase (AMPK) by neuronal activity regulates mitochondrial homeostasis and dendrite formation in
hippocampal neurons. Development and Plasticity of the Brain 2022.10.21 Ise-Shima, Japan

10. WIHEYE, BREFA, SRR, REPFMZ, RZ2ERF  MRIEEICN Uz AMPK O—#py &b, l=a—m
BT DI bar R TR EBHRZERER A RS 5, NEURO2022(5 45 [8] A AMF#EFNFK2) 2022.07.01 18

11. Naotaka Nakazawa, Gianluca Grenci, Keiko Nonomura, Junko Kurisu, Mineko Kengaku Molecular mechanisms of
mechano-sensing / -response for neuronal migration in 3D brain tissue. NEURO2022(The 45t Annual Meeting of the
Japan Neuroscience Society) 2022.07.02 Okinawa

12. Naotaka Nakazawa, Gianluca Grenci, Mineko Kengaku Mechanical stress by extracellular confinement triggers a
mode transition of neuronal migration. Materials, Mimics, and Microfluidics: Engineering Tools for Mechanobiology
(MBI 3M) 2021.07.23 Singapore (Online)

[R2 & —F#]

13. Zhejing Zhang, Noriko Takeda, Hiroyuki Sasanuma, Andres Canela, Mineko Kengaku Cerebellar granule cells form
transient DNA double-strand breaks during postnatal development. The 19th Ataxia-Telangiectasia workshop
(ATW2023) 2023.03.05 Kyoto, Japan

14. Chuying Zhou, You Kure Wu, Takahiro Fujiwara, Mineko Kengaku Nesprin-2 coordinates opposing motors to drive
nuclear translocation in migrating neurons. #f 45 [0l A K5y AW FEFS 2022.12.01 ik
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15. Chuying Zhou, You Kure Wu, Takahiro Fujiwara, Mineko Kengaku Nesprin-2 mediates bidirectional nuclear
transport through a co-dependent interplay between dynein and kinesin-1 in migrating cerebellar granule neurons.
5 44 [A A RPREERL RS 2021.07.29 7

16. FIHPE, BEEFIA, MM KREME, RFEMB T Oscillation of AMPK activity regulates mitochondrial fission and
dendritic development in hippocampal neurons. {5 = = — = (28 1F 2 —i ) 72 AMPK O &8 2 b =2~
FU TR EBREEBREZHE T2, Ha4E Elziii"?f‘xﬂ%ﬁ( 2021.07.29 =

L1 tEAEm - EZEH . AFtefr

11-b. —fANT RS - B I — 0B (TFE4. FEiB., 77—~ 2NEHEZH © 264

1. RFERT 202346 A 3 HN\JFT 2= "—2HES [ 2 &b O #ITER 2 8RBE 2 ] £ 100 A0,

2. REERT 20214 7 H 2 B 22 MIAEMBFENIZER S VR D A GRUER RSB MR A e R . RS2
DHERREE AR — NV Zoom(NA 7'V » FIER)) 12T THRk 8 IRonZBM & ilEET 5 =2 — 1 O )54 Force generation
mechanisms of 3D neuronal migration in the developing brain| (ZDVCiH, 310 A&,

1lwc. /- - B3 - KB - 28 0 3{F

3.  REFERT : 2023 4 8 H 22 HEERKY: ELCAS2023 MBI =D A 1 =X 1] £ 70 ABH0,

4. AFFERT 202247 H 26 H Zoom (TR W THEM, WARFHRL FEAEA L T4 8 2022 12T BEAEDK A F 3
7 AL BB ORI AR 2OV CEE, 4970 é%.#%bu

5. REFFEMRT 202149 A 30 HA v T A 2T El, 64@E$w&m¢£ﬁAﬁ$ RS R T LRI EN S
MRREAE - BEAICBWT [94 74 A= 0 TR = o —a VI T 2 Bk O R 12OV CRE,

1lre. A2 "B HE: 14

6. FFERT 2022411 A 19 H, AHESKS: 11 AR EAE S VER TIMEREEZ RO ML - K2 Fbn ]

2. So RO L - WSEDOA—HTA A 34

[l PN B
Mineko Kengaku, Weidong Li, JNS2023(The 46th Annual Meeting of the Japan Neuroscience Society) Japan-China
Joint Symposium on Developmental Neurobiology., Sendai. 2023.8.1. 50 4 (EIPNAAHNERAH)

2. iSREEE, REEMT W45 MR AS FAMF RS [WPLEBREGREART Ry A | THE, 2022.12.2, 50
£ (ENAANFRAE)

3.  Mineko Kengaku, Makoto Sato NEURO2022(The 45t Annual Meeting of the Japan Neuroscience Society)
[Mechano-neurobiology ~ Those who rule the force would rule the brain~] . Okinawa. 2022.7.2. 60 & (EWNZHN

ARAH)
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1. Dr. Geraldine Zimmer-Bensch (RWTH Aachen University, Germany) : i PR#gigE o &
2. Dr. Gianluca Grenci (National University of Singapore, Singapore) : JMHREZE M it 2~ 41 7 0T /34 2D A%
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IavFURT o VORINZIE, 7 a v FUBRROL TH IO A X S HIIBAD Y o~ F B E O
BRVBEARRIRTHD, L, BV A ZHHEICBET 2 TFZEIC BV T, O DNA &7 v~ F U HEIED
WEREMGA L, MIE»OEREOMBIZINETHRIICER SN TE 7, UL, FUIRERO ML E#ENK R % %
B L7-. DNA EIKMFE LY A Xl o3 7 (Heijo et al. (*Hara), Dev: Growth Differ, 2022) . 7 1~
T AEE OFIEURIFRO 728 LY A RH A O3 R GRSCIERRT) « & SICIZ AR 72 LEB AT 20 & . Tl
EHAERLE LR EEMRBIIORFET DN o~TF U EEOEEBEMERIMEZ R R L7z (Niide et al.
(*Hara), Front Cell Dev Biol., 2022) , ZiLOHRER AR S, JFid, BEMOIEEREIAEE ORIz T,
W7 o~F U REENEEMOEY A X2 Hl4 5. HIEEREO 2 mik %2 8 L7~ (Shimogama et al. (Hara),
Dev. Biol. 2022; Heijo et al (*Hara), Dev. Growth Differ, 2022) , WA A L. Z O 2 S OHIEERE DR
EERET 52 LT, AMECHIROREICEDE Y A XHlEEZ REE 35, FilloGEEEZRE L7 (]
W&, EEEEE, 2022, “Hara_supl.pdf’) ., Z OHEE SRR EIL, A AN va~F VEE L V-T2
BOZEBIERZINW L, S0 a~F URT oo v VIS~ & RIBET A REEL D TV 5,

VA HTINTEE TONAZIC L 23 1 ZHfH~D 8 BERARRIC L 288 1 XFIEICEE 4 23RS #E
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