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Mechanisms for chromatin and nuclear structures during meiosis transition
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Chromatin and nuclear structures undergo drastic changes during the
transition from mitosis to meiosis. Global organization of the nucleus and local structures of
chromatin are major factors that determine chromatin potential. In this study, using fission yeast
as a model organism, we have analyzed the nuclear organization and chromatin structures during
mitosis and meiosis. Specifically, we focused on (1) interaction with nuclear membranes, (2)
interaction with noncoding RNA, and (3) histone modification. We elucidated the mechanism of
alteration of nuclear and chromatin structures during the transition from mitosis to meiosis.

RNA



B X C—19, F—19—1, Z—19 (@)

1. WH7ERRAR UMD &

WHYEUT, b R 72 & T 2 S RO IRKIIEA S IR 700 70 L 5 72 1 (B IRO BB T % 1E 5 45
BRAMIMAZITH ) | BRAMIC L » CHEN CEEAR 7 n v A Th 5, WA % FHMST 5
Ptk B & LT, REHH KT 2 IR AR U785 U Cxbar L MR e A R CofLif
ZHEEL D, TORER, Hx DI/ TIT. Qﬂ®ﬁ%¥ﬁ%ﬁ’ﬁﬁAbéot%@%%%
DI LB, Z ORI ER ORI G SHEEL 2 T B AT O IR 7 Y iRy VA Th D,

IO XD R EIROERIT, EEBY T, ﬁﬁ“ﬁiW%%F%&kWWf YA
MEMT TR ST, OB T AN =KL EMYT 5 OREIETH 5. TIUK LT,
SR CIT, B D ERIR A RS S5 721 Tl R 2R X ST & Ty
MFET T H70, WESZD 450
@@%tiif@ﬁm_eMT% xR R BRAR
%, Fxld, ZORSEEEIL <
W%l%%TWE%kLTHnL
PSHIB A 0 & WA ZUC AT T D
BIC, Y RO B K X < 25

m#&*&%ﬁwﬁbmﬁﬁb%\ T Ssnay
#}f_f,: \_%iof:_kyl\m)(77 ?X DS RA— DSRE—

F—IpbTRATPEE ST A 1 EEAEERBARIZE 5 O F U HNRED LR
77:uz&wkaﬁmﬁ IEWRT A BAOGIOTFUMN, Y FOATHRRE Y KLEK (SPB) Xt
e bzt FAATISREZ—D6, TAATHARRLON-TAAT
ThsdH (®1) , 2, ZORE 9528 —~LEIMIZEILT % (Chikashige et al, Science 1994)
DL T A T = R L k LT, s I AIFUBRBDHF A HZXLIXBRFEEDYouTubeS R

https://www.youtube.com/watch?v=-dGcRI58Y9U

Ly EET e AT ORAEEAN

HBERBEETLHIEERA L, ZOBBEY VR EEN LIeT v AT 31 AT = A LE, %
AERFRTR CIRFIR @R AEMBRICEAD L Z LA EEB L, ZRODZ L b | BIRS X7 EHIR
QBRDENRLE L 7 v~ F AEEOEITHER KRB 2RO Z b o7, S HIT, WS
N BT D ARRI G AR DA AR & 6Bl ﬁﬁ“ﬂﬁﬁm [ZHE T 5= —F RNA NEE
ThHhHrZEaW b Le, Lo, BEORY TO—ESIHE = — FRNA L OMHAEMNR 7 0
< F U ERGIET 2 A D= RABIREG P TE LT, SBROBEERHEL 72> Tz,

2. e BEM
AR 20 SIS 2N RAT T BRI, Ml s 7 v~ T 0 OEIIRE S LT 5, 71

~ TV OENORLESC R e E N LD 5 720 CRIBFRANEILT 2 Z b, BENEE
RRFEEIL a~F U RT M ERD HREBRERTH D, AL, wREREET L
Wl LT, (NI R LR TO 7 a~TF 0 OENIE S ERIT L, ZOEMA 1=
RALEBHTHZ L 2ANET 5, BRI, BELHEFI BT OICKLERERE LT,
(1) L OMAEEM., (2) Ea— FRNA EOHAEMEH. (3) b & AT OWTIEHE
i 7 u~F ORI T 2B OWTHIT 2170, B R TOMRE « 7 0~ F i
DEMRA T = XL ENT D,

3. WDk

(MWEBELOHEERIZKDIVOIFUDHIE Y X7 EE LT Lem2 & Bqt4 IZEFH LT
T HED D, T b 2 OOEE X7 E & R - BRIl *Hﬂﬁﬁﬂﬁ‘é/}'//\ﬁ g lest
EFERBBEFOTEEZHOCTRET 5, 62, REINX X7 EIZx LT, KE Ei%@
EOERMRENER L, Sl L OE %Eﬁﬁﬁ . BEETFREEREITO 2L,
T SN 7y ST T D B A TR D,

(2)IFa—KR RNA EOMEMHERIZEKSVATFUOFI#E: I =— FRNA AT 22 "0



KT zZRET DO, MBICHER LIzl GFP @2 o XV E 7477 ) —0Hhb
Mei2-mCherry & @i@%f%?ﬁﬁ T, EBAIEBE 2 > THRBET D, RE L= Z UG Z’Prf*/\
3% DNA ik, ChIP fi##7=> 100Kpb D7/ AN AL TE 5 GFP 74 77 U —72
EEHWTRET %, BREOHHT2 2TV, 7 1~ F UAEECH RIGL AR5 E ~ DB % fif
sz iicky, da—FRNA DY a~F Ul 2 &E 2 HHT 5,
(BVERMAMEMIZLDVOIFUDFE: & A L A RN Y T2 MZOWT, FIERZRLFHHE
filfin’EB 2 D7 X /BRI Lye I Ala BB %2 L OMilak 2 ERL L, 2 6 & BRIKOHGE /Y ZE X
OBy T OB 2 fifT 5, DNA BRI ER] 70 &2 H 2 6 OFANT ) 2 s % |
spot 7 v A R EEHWTHNITT 5, G v~TF U oxbd 22803, doemEmeEk+ A
WTRHTT 2, 2D DTG, B A N AN EEREE 2 RI23 7 v~ F M & BERE
R 5,

ZERCR
(MBBEEOHREERIZED7O0TF OFIE:
SUEEREOE S 7 Lem2 (B b A7~ o s a~vF U JBRIC 55’3}?45) L Bqt4
(TRATHEGH VRV E) & ZHWET 2 & RO SOY B ARRLE IR 2 2 0 Bt b
B & B EMEEA A — D TR B IR A o ’C%ﬁ L 7= (Kinugasa

et al., J Cell Sci2019) (X2), AR A X — P BFEHEA A -
ZOHFHMELMAMT LD E L %z oronn B 3 ot

T, B FEMRICEERB =L
T HBEHEENERG KSR Elo2
%3 R L7 (Kinugasa et al., J
Cell Sci2019), Elo2 1%, ks

wavroal X X X EAX X J

L OER BT RIEL TS = & OOOOOOO
Elo2 3818 25K O R G HERF LU : ;
LI avF U EMERICEET HEFF Lem2Batd —F miEkk

HHZLENLPIELE. 35 m2 BFEMBTRESHIEEORL

(2. Lem2 - Bqt4 “EHMIEIC LD HOLBEMEE CIIE X L X B ORNSHER SNE ) (B ),
BT AR T & LT, & EEOBIVIHAM TRV (BF), [RIRE OB 51 B
53 ROREEEICER L pe BBIRETD LN H L0055 (F)

RAAL O fls 78

Tlc4 (Hiranoetal, J Cell Sci2023) #[EE L7, T HDFERIL, Lem2  Bat4 23, 7 I K
Gk EOIRERBICEERM# X 2R or[iEM 2 /R LT\ 3% (Hirano et al, J Cell Sci 2023),

S5, Lem2 & Bqtd ITHEAT DX I BETG ER
BFELRE~ A A7 b X R —|Z X0 FFT L, ¢f-w_,m'\

Tsc13 Ergs m ts8
Lem2 L&+ omMs v 57 B e LCIRE A N\
RE LORBERBESR THH Cho2, Olel, Ole1

Ergll 72 %% 5. Bqtd Lo+ 54 v ss By NE__ OW3 ™ Choa (Ert1
LThYZ Y Er— @RS % Cwhdd %

Lem2
3¢ H, L7~ (Hirano et al, J Biochem 2023) (X 3), Baqt4 em
I D OFERIL, B E OEE ) 7o RERS, 7 1
~ T UREREMEFRICEETH D Z LB LT chromatin

b, ST, IBEOBRIET CThRIERY Xy X 3. Lem2. Bqtd 584 /N0 BDREE
BHotE %E/]fcﬁ DIRLEERMBETETL L ERA A REECIEE R E S KA

Lz, Thbb, &I BESRBH FaTT

/ LK Rnpl (Yang et al., J Fungi 2022) 0N 5 > /X7 ‘B o3fiR% > AT I (Le et al., BioRvix)
S, IERSREHERFIC L E TH DL Z E LN LTc, 2O O/RERIT, 7 v~ F U ee 2 RGET

Z)ﬁﬁ’?ﬂ& U CEIEOREG N EE - MR EETH L Z L 2R L TND,



EHICHIEICEBIT D Lem2 KIEFkE IV T Lem2 OREZFH~_7= L 2 A, ER X 30 E
Lnpl L@ L C, L ERIEE DA ZRDDBERH D Z L #H LN/~ 7= (Hirano et
al., Commun Biol2020), *7-. Lem2 K#EFETD RNA BHEMNT 217> 2 fEF. WS E o

TICHZER = —

R RNA 72 & 2300 L FLE lem 285
TWe, FOA =X
LEPFHRTZEZ A, ? -
Lem2 I3 RNA & E#Z . T4
WmAETHrOTIERL,

MTREC # 4k % # @Re‘” ' : R
p AN

Lorna e ts [ e &) ML
vy —nEakicE B4 BIEFD/XIE Lem2 5 RNA HEERHET 55 FHiHE (£) L RNA
W5 ME sy s MEAREE
Z L3y o 7= (Martin Caballero et al, Nat Struct Mol Biol2022) (X 4), Z OfERI%. Lem2
13, B C RNA OB 242 Z & C WO HOETZHIET 2 2 L 2R L T2, Lem2

(2 & > THIFE S 415 RNA OHIZIIE B e dEa— R RNA B HE T2 &n
[5 Lem2 (3 0EETO 7 u~vTF o R T Uy VERIET AR THD Z ERREBINT,

Kifgi# 378 Ishl & Les1 IZOW T, 7 a~F U ERRICK D8 2T L7-, Ishl &
Lesl 1% N R¥mICIREE (TM) RAA VBBV, @EE PSRN, TM R A A L4k

ERENPEEL— X CNICIFIET D Z & Ishl OBEBIEICIE Lesl OFENKLETH D

Z L EME L7 (Asakawa et al., Genes Cells2022), BEALBEAIEL /X7 EIZHOWT ., fE
MraAT o7z, £7° | DA OB ILE S RO 2 0 EBHIEMEIE- OB L~ A AT K
BAR)—IZKOIT L, 7T U&= v THEEN, tMOBEAEYOELEAR L T2 B D
WEThdZ L2 Lz (Asakawa et al., PLoS Genet2019), #EFLESRK AR T 25X 7
LARY D HHE Nupld2 (B k Nupl33 AEm ) 2KET L&, WEE -HHADE L Fa A
THEREN T L 72 55, SUMO #EA 7 77— Ulpl % Nupld2 LR IE=& 3
Barilstw, Upl %**H%?L CEELIZEZA, Br ba A THERENIERAL Lf: (Yang et al.,
Genes Cells2022) , Z DFEFRIT, D7e L bEE —mHOE Y br AT, SUMO (k&
NN THDLH &%/TL’CUVS S BT, B I SUMO b4 755//\7 T LT
DNA FRA Y AT —F 2(Top2) & Piml(t + RCC1 OFEnY) #EE, TDhr/ua<vF
FEAD SUMOLIZ L » TRl SN Z E #5202 L7z (Yang et al., Genes Cells 2022) ,

(2)JEa—K RNA EOHEEERICE D707 F O
TE D S DRI Y AR R BT B R B 2 fRE L, Yotk RIS ERE T 2 R$FE=a— K
RNA (long non-

COding RNA’ GE) lomn 1Mo 2o 3Mp  Cen Amam sm;ss -
3 E INcRNA-Smpif;
IncRNA) & LT énm — " —
2 A58 ) \
Omt3, smeZ, S ':f’ziw 242m :

IncRNA584 % A& (o " ww
BICLET VSR
[50:\ :ﬂ%@ Gene locus

RNA IZHET 2T K 5 HRLEAEEICEETHRHEIEI—F (nc)RNA OHER (X)
L LT, Hbiicf: & INcRNA-Smp AU/ OB DR BEMMRET DHERIRER (A)

OBV 9 EEO

RNA &G % 378 (Smp) %[AE L7 (Ding et al, Nat Commun 2019) (XI5, /£F) ,
MR EAEGERET D A= XL E LT, 2 KOMEYEA ED IncRNA-Smp 23485312
L0 ZENENERAZIEY . 2 5OWEHRN 1 DIC@AT 5 2 & T, HRREKSAEMEESN D
WS ZLEEEB L (Ding et al, Nat Commun 2019 ; Hiraoka, Curr Genet 2021) (X
5. H). ZORERIL. B#HIFa— FRNA T, BEO A OHRREKRTEEZREST S 7 e~




FURT el TSI EERLTNS,

F72. ZoIE=— F RNA 8k 5] & I Z TR EE I, Bl #ZRr R = e —
BRI E Ree8 MED 7 < F LVEIEE RN METH D Z & BB 52T LT (Sakuno et al,
Nuc Acids Res 2022), S 512, XEBRICEBZ 28— AT — UEEBOERZH O NICT 57
O, VI ab—a URITET o1z, £ OREER, BRI KA DR — AT — WV OEEEBIC X
STRIZ2R U, FEBFRYEEEROYEBRIZIEMICE < Z LR LN E 572 (Takao et al,
J Phys Soc Jpn 2019) ,

()ERMAAEERIZ KDV F D HFlfH:
BWE R O 7 v~ F oREEICNE R e 2 N AEMEZ G 5720, £9, 2200 A M
H2A (a & B) #=2— T 28R
¥ (21 htal & hta2) XK

hta2A  rDNA

B RS RNE (2R ol
htalA & hta2 A#F) DEFICOW ‘AQ
TR LT, Z0fE, H2A % @y
AEL L7 htal A FRCIEHELS 2 o

ICEENTRVOIH LT, H2B
Z/KE L7- hta2 AR T, sy
HTHRENRR SN (Yamamoto
et al, Sci Rep 2019), 5 OJF[K %
HOEPAMEBE TR~ & 2 A, Befalk
KIZAFET D VAR Y — 2 DNA I (VR Y —2 RNA 22— K425 DNA k) 23§ > T
SEECE N ER o7 (K6), BT D H2A OBEA NI ST & 2 A, Bk 1 3ARH
SNz, ZORERIZ. WA TR, oA E T, VAR Y —ADNAGEIKTOE X h v
ENEETHDLZ L E/RLTWD (Yamamoto et al, Sci Rep 2019), B3t 257 1
AF— 7SR ZAZOW TN 21TV, FIIZER 2 5 DNA o “EHUIKNZ, & A > H2AZ 2
HECTHDHZ AL LT- (Yamada et al, Gene 2020), H3K9me fii # 7 /L1L[K ¥ Epel
MWoA~NTRIZavTF N LY = RT 4 v 7 REFEEHIET 5 Z & %2/R L7 (Sorida et
al, PLoS Genet2019), 73 ERET 1 A TBHEO 7 v~ F U EHEIC e A b AEAiN EE & %
BRi=94 2 L 2B M L7=Nadav et al, Microorganisms2021), 7=, ¥ FACT ¢t
Z b H2B 2B X% F AR, Y7 T e ATHREZE L T, 7 v~ F UHEEHERHCEH< 2 & b
52 L7 (Murawska et al, Mo/ Cell 2020),
DNA #HEIZBALRIC

6. EXRY H2A ENEVTHE. BESHTIRY—
L. DNA DR BEEREMNILIS, /£ 3 DIt Al
FiX, AL DNA &5\ T rDNA fEl,

V7 MCM A ko EARY HAK20 MCM L. SGM GIUN_GI@W S
ng . \\%EE,{ZIS mel YV e I \ ’
0—7 4 7F, BXA @W S G2M G1 93 Gl %18 s
k> H4K20 OF / A RS ExeEnl U
2T A7)V

FILTIE MCM >
NEEER Lo —F 4
VT ENIRNDITHR L

T HAATFABD N/ @

G1 HDHET

me2/3 I

me2/3 el 7

ey

£ “« -

XU A F LTI
MCM ¥ 7 VEARN
n—F 4 rENDZ
L & 572 L7z (Hayashi-Takanaka et al, Nucleic Acids Res 2021) (K7 . ), 2NAMRT
., YU NVOFEMNEFMIEEERTEWEZD, BELERNEBTI I EN o7z
(Hayashi-Takanaka et al, Nucleic Acids Res2021) (K17, 4i), Z OfEHRIL. H4K20 O A F /L
{bfEffin SHIETO/ a~F v RT vy L THDHZ L EZRLTDH, H3K36 Ot A kI (Effi
WZiE, B4 FHD 7 U ik (G34) WREET 52 L, S HITED G34 DZEFINH AFIEIZEE
HF5Z & b#E Lz (Loweetal, eLife2021), ZHHOREHRIT, A N AEMN 7 rn~F
ATV X VOBRICEETHD I EE2RTHDOTHD,

7. DNA #E BIBHAIZ(XE R b HAK20me2/3 MNILE (), U HlRE
TIEMCM Z T ILIESARANDEMNRGEZS (F),



39 35 6 22

Martin Caballero Lucia Capella Matias Barrales Ramin Ramos Dobrev Nikolay van Emden 29

Thomas Hirano Yasuhiro Suma Sreechakram Vishnu N. Fischer-Burkart Sabine Kinugasa Yasuha

Nevers Alicia Rougemaille Mathieu Sinning Irmgard Fischer Tamas Hiraoka Yasushi Braun

Sigurd

The inner nuclear membrane protein Lem2 coordinates RNA degradation at the nuclear periphery 2022

Nature Structural and Molecular Biology 910 921
DOl

10.1038/s41594-022-00831-6

Hiraoka Haruka Wang Jiewen Nakano Tadashi Hirano Yasuhiro Yamazaki Shinichi Hiraoka 12

Yasushi Haraguchi Tokuko

ATP levels influence cell movement during the mound phase in Dictyostelium discoideum as 2022

revealed by ATP visualization and simulation

FEBS Open Bio 2042 2056
DOl

10.1002/2211-5463.13480

Asakawa Haruhiko Hirano Yasuhiro Shindo Tomoko Haraguchi Tokuko Hiraoka Yasushi 27

Fission yeast Ishl and Lesl interact with each other in the lumen of the nuclear envelope 2022

Genes to Cells 643 656
DOl

10.1111/gtc.12981

Tsuchiya Megumi Kong Weixia Hiraoka Yasushi Haraguchi Tokuko Ogawa Hidesato 28

TBK1 inhibitors enhance transfection efficiency by suppressing p62/SQSTM1 phosphorylation 2022

Genes to Cells 68 77

DOl
10.1111/gtc.12987




Yang Hui- Ju Asakawa Haruhiko Li Fu- An Haraguchi Tokuko Shih Hsiu- Ming Hiraoka Yasushi 28
A nuclear pore complex- associated regulation of SUMOylation in meiosis 2022
Genes to Cells 188 201

DOl
10.1111/gtc.13003
Hirano Yasuhiro Kinugasa Yasuha Kubota Yoshino Obuse Chikashi Haraguchi Tokuko Hiraoka -
Yasushi
Inner nuclear membrane proteins Lem2 and Bqt4 interact with different lipid synthesis enzymes 2023
in fission yeast
The Journal of Biochemistry -

DOl
10.1093/jb/mvad017
Hirano Yasuhiro Ohno Yusuke Kubota Yoshino Fukagawa Tatsuo Kihara Akio Haraguchi Tokuko 136
Hiraoka Yasushi
Ceramide synthase homolog Tlc4 maintains nuclear envelope integrity via its Golgi translocation 2023
Journal of Cell Science J€s260923

DOl
10.1242/jcs.260923

37
2022

Bio Clinica 989~993

DOl




RNA -

2023

DOl

Ding Da-Qiao Matsuda Atsushi Okamasa Kasumi Hiraoka Yasushi 130

Linear elements are stable structures along the chromosome axis in fission yeast meiosis 2021

Chromosoma 149 162
DOl

10.1007/s00412-021-00757-w

Tsuchiya Megumi Ogawa Hidesato Watanabe Kento Koujin Takako Mori Chie Nunomura Kazuto Lin 26

Bangzhong Tani Akiyoshi Hiraoka Yasushi Haraguchi Tokuko

Microtubule inhibitors identified through nonbiased screening enhance DNA transfection 2021

efficiency by delaying p62- dependent ubiquitin recruitment

Genes to Cells 739 751
DOl

10.1111/gtc.12881

Yadav Rajesh K. Matsuda Atsushi Lowe Brandon R. Hiraoka Yasushi Partridge Janet F. 9

Subtelomeric Chromatin in the Fission Yeast S. pombe 2021

Microorganisms 1977 1977
DOl

10.3390/microorganisms9091977




Hayashi-Takanaka Yoko Hayashi Yuichiro Hirano Yasuhiro Miyawaki-Kuwakado Atsuko Ohkawa 49
Yasuyuki Obuse Chikashi Kimura Hiroshi Haraguchi Tokuko Hiraoka Yasushi
Chromatin loading of MCM hexamers is associated with di-/tri-methylation of histone H4K20 2021

toward S phase entry

Nucleic Acids Research

12152 12166

DOl
10.1093/nar/gkab1068

Watanabe Reito Hirano Yasuhiro Hara Masatoshi Hiraoka Yasushi Fukagawa Tatsuo 30

Mobility of kinetochore proteins measured by FRAP analysis in living cells 2022

Chromosome Research 43 57
DOl

10.1007/s10577-021-09678-x

Haraguchi Tokuko Koujin Takako Shindo Tomoko Bilir Sukriye Osakada Hiroko Nishimura 5

Kohei Hirano Yasuhiro Asakawa Haruhiko Mori Chie Kobayashi Shouhei Okada Yasushi

Chikashige Yuji Fukagawa Tatsuo Shibata Shinsuke Hiraoka Yasushi

Transfected plasmid DNA is incorporated into the nucleus via nuclear envelope reformation at 2022

telophase

Communications Biology 78
DOl

10.1038/s42003-022-03021-8

Hiraoka Yasushi 6

Chromatin Unlimited: An Evolutionary View of Chromatin 2022

Epigenomes 2 2
DOl

10.3390/epigenomes6010002




Sakuno Takeshi Tashiro Sanki Tanizawa Hideki Iwasaki Osamu Ding Da-Qiao Haraguchi Tokuko 50
Noma Ken-ichi Hiraoka Yasushi
Rec8 Cohesin-mediated Axis-loop chromatin architecture is required for meiotic recombination 2022
Nucleic Acids Research 3799 3816
DOl
10.1093/nar/gkac183
39
2021
1605-1612
DOl
Yang Hui-Ju Asakawa Haruhiko Ohtsuki Chizuru Haraguchi Tokuko Hiraoka Yasushi 6
Transient Breakage of the Nucleocytoplasmic Barrier Controls Spore Maturation via Mobilizing 2020
the Proteasome Subunit Rpnll in the Fission Yeast Schizosaccharomyces pombe
Journal of Fungi 242 242
DOl
10.3390/j0t6040242
Hirano Yasuhiro Asakawa Haruhiko Sakuno Takeshi Haraguchi Tokuko Hiraoka Yasushi 9
Nuclear Envelope Proteins Modulating the Heterochromatin Formation and Functions in Fission 2020
Yeast
Cells 1908 1908

DOl
10.3390/cel1s9081908




Matsuda Atsushi Koujin Takako Schermelleh Lothar Haraguchi Tokuko Hiraoka Yasushi 160

High-Accuracy Correction of 3D Chromatic Shifts in the Age of Super-Resolution Biological 2020

Imaging Using Chromagnon

Journal of Visualized Experiments ~22
DOl

10.3791/60800

Hirano Yasuhiro Kinugasa Yasuha Osakada Hiroko Shindo Tomoko Kubota Yoshino Shibata 3

Shinsuke Haraguchi Tokuko Hiraoka Yasushi

Lem2 and Lnpl maintain the membrane boundary between the nuclear envelope and endoplasmic 2020

reticulum

Communications Biology 1 14
DOl

10.1038/s42003-020-0999-9

Yamada Takatomi Yamada Shintaro Ding Da-Qiao Fujita Yurika Takaya Emi Hiraoka Yasushi 743

Murakami Hiroshi Ohta Kunihiro

Maintenance of meiotic crossover against reduced double-strand break formation in fission yeast 2020

lacking histone H2A.Z

Gene

144615 144615

DOl
10.1016/j .gene.2020.144615

Yuzurihara Hidetaka Aizawa Yuuki Saotome Mika Ichikawa Yuichi Yokoyama Hiroshi Chikashige 39

Yuji Haraguchi Tokuko Hiraoka Yasushi Kurumizaka Hitoshi Kagawa Wataru

Improved Methods for Preparing the Telomere Tethering Complex Bqtl-Bqt2 for Structural Studies 2020

The Protein Journal 174 181

DOl
10.1007/s10930-020-09887-z




Hiraoka Yasushi

66

Phase separation drives pairing of homologous chromosomes 2020

Current Genetics 881 887
DOl

10.1007/s00294-020-01077-9

Hiraoka Haruka Nakano Tadashi Kuwana Satoshi Fukuzawa Masashi Hirano Yasuhiro Ueda 25

Masahiro Haraguchi Tokuko Hiraoka Yasushi

Intracellular ATP levels influence cell fates in Dictyostelium discoideum differentiation 2020

Genes to Cells 312 326
DOl

10.1111/gtc.12763

Osemwenkhae Osaretin P. Sakuno Takeshi Hirano Yasuhiro Asakawa Haruhiko Hayashi- Takanaka 25

Yoko Haraguchi Tokuko Hiraoka Yasushi

Human Ebpl rescues the synthetic lethal growth of fission yeast cells lacking Cdb4 and Nupl184 2020

Genes to Cells 288-295
DOl

10.1111/gtc.12757

Murawska Magdalena Schauer Tamas Matsuda Atsushi Wilson Marcus D. Pysik Thomas Wojcik 77

Felix Muir Tom W. Hiraoka Yasushi Straub Tobias Ladurner Andreas G.

The Chaperone FACT and Histone H2B Ubiquitination Maintain S. pombe Genome Architecture through 2020

Genic and Subtelomeric Functions

Molecular Cell 501 513.e7

DOl
10.1016/j.molcel .2019.11.016




Nakano Tadashi Okaie Yutaka Kinugasa Yasuha Koujin Takako Suda Tatsuya Hiraoka Yasushi 118

Haraguchi Tokuko

Roles of Remote and Contact Forces in Epithelial Cell Structure Formation 2020

Biophysical Journal 1466 1478
DOl

10.1016/j .bpj .2020.01.037

Ding Da-Qiao Okamasa Kasumi Katou Yuki Oya Eriko Nakayama Jun-ichi Chikashige Yuji 10

Shirahige Katsuhiko Haraguchi Tokuko Hiraoka Yasushi

Chromosome-associated RNA-protein complexes promote pairing of homologous chromosomes during 2019

meiosis in Schizosaccharomyces pombe

Nature Communications 5598
DOl

10.1038/s41467-019-13609-0

Asakawa Haruhiko Kojidani Tomoko Yang Hui-Ju Ohtsuki Chizuru Osakada Hiroko Matsuda 15

Atsushi Iwamoto Masaaki Chikashige Yuji Nagao Koji Obuse Chikashi Hiraoka Yasushi

Haraguchi Tokuko

Asymmetrical localization of Nupl07-160 subcomplex components within the nuclear pore complex 2019

in fission yeast

PLOS Genetics 1008061
DOl

10.1371/journal .pgen.1008061

Suzuki Yuka Bilir Sukriye Hatano Yu Fukuda Tatsuhito Mashiko Daisuke Kobayashi Shouhei 9

Hiraoka Yasushi Haraguchi Tokuko Yamagata Kazuo

Nuclear formation induced by DNA-conjugated beads in living fertilised mouse egg 2019

Scientific Reports 8461

DOl
10.1038/s41598-019-44941-6




Yamamoto Takaharu G. Ding Da-Qiao Nagahama Yuki Chikashige Yuji Haraguchi Tokuko Hiraoka 9

Yasushi

Histone H2A insufficiency causes chromosomal segregation defects due to anaphase chromosome 2019

bridge formation at rDNA repeats in fission yeast

Scientific Reports 7159
DOl

10.1038/s41598-019-43633-5

Kinugasa Yasuha Hirano Yasuhiro Sawai Megumi Ohno Yusuke Shindo Tomoko Asakawa Haruhiko 132

Chikashige Yuji Shibata Shinsuke Kihara Akio Haraguchi Tokuko Hiraoka Yasushi

The very-long-chain fatty acid elongase Elo2 rescues lethal defects associated with loss of the 2019

nuclear barrier function in fission yeast cells

Journal of Cell Science Jcs229021
DOl

10.1242/jcs.229021

Bilir Sukriye Kojidani Tomoko Mori Chie Osakada Hiroko Kobayashi Shouhei Koujin Takako 24

Hiraoka Yasushi Haraguchi Tokuko

Roles of Nup133, Nupl53 and membrane fenestrations in assembly of the nuclear pore complex at 2019

the end of mitosis

Genes to Cells 338 353
DOl

10.1111/gtc.12677

Hiraoka Yasushi 13

Life in the light 2019

Nature Photonics 69 70

DOl
10.1038/s41566-018-0343-9




Iwamoto Masaaki Fukuda Yasuhiro Osakada Hiroko Mori Chie Hiraoka Yasushi Haraguchi Tokuko

Identification of the evolutionarily conserved nuclear envelope proteins Lem2 and MicLem2 in
Tetrahymena thermophila

2019

Gene: X

100006 100006

DOl
10.1016/j .gene.2019.100006

Takao Kazutaka Takamiya Kazunori Ding Da-Qiao Haraguchi Tokuko Hiraoka Yasushi Nishimori 88
Hiraku Awazu AKinori
Torsional Turning Motion of Chromosomes as an Accelerating Force to Align Homologous 2019

Chromosomes during Meiosis

Journal of the Physical Society of Japan

023801 023801

DOl
10.7566/JPSJ.88.023801

Ogawa Shiho Kido Sayuri Handa Tetsuya Ogawa Hidesato Asakawa Haruhiko Takahashi Tatsuro 37
S Nakagawa Takuro Hiraoka Yasushi Masukata Hisao
Shelterin promotes tethering of late replication origins to telomeres for replication- timing 2018

control

The EMBO Journal

98997 98997

DOl
10.15252/embj .201898997

58 20 3

DNA

78

2022




Nup96 Secl13

74

2022

Masaaki lIwamoto, Hiroko Osakada, Yasushi Hiraoka, Tokuko Haraguchi

The nuclear pore complexes of ciliates’ dimorphic nuclei: different structures composed of the same components

74

2022

Yoko Hayashi-Takanaka, Yasuhiro Hirano, Tokuko Haraguchi and Yasushi Hiraoka

MCM loading on chromatin with transition to di-/tri-methylation of histone H4K20 is required for S phase entry

74

2022

Construction of artificial nucleus in mouse fertilized oocyte by reconstitution approach

74

2022




Takeshi Sakuno, Sanki Tashiro, Hideki Tanizawa, Osamu Iwasaki, Tokuko Haraguchi, Ken-ichi Noma Yasushi Hiraoka

Rec8 cohesin-mediated axis-loop chromatin architecture is required for meiotic recombination

74

2022

Nup96 Secl13

2022

Yasuhiro Hirano, Aussie Suzuki, Yasushi Hiraoka, Tatsuo Fukagawa

Centromere-kinetochore structures revealed by 12x modified expansion microscopy

60

2022

47

2022




45

2022

Bqt4

45

2022

Ticd

45

2022

45

2022




DNA

45

2022

Orc6 DNA

45

2022

Ishl Lesl

45

2022

Bqt4

40 21

2022




14

2023

2023

39

2021

73

2021




DNA

73

2021

73

2021

G1 MCM

H4K20

73

2021

73

2021




54

2021

ATP

11

2021

44

2021

Toan Khanh Le, Yasuhiro Hirano, Tokuko Haraguchi and Yasushi Hiraoka

Inner nuclear membrane protein Bqt4 is degraded by a DoalO-dependent proteasomal pathway to prevent nuclear membrane
deformation

44

2021




44

2021

Yasushi Hiraoka

Nuclear membrane protein and genome stability

NIH seminar

2020

Yasushi Hiraoka

Nuclear membrane homeostasis and genome stability

The Nucleus Science Talks

2020

Tokuko Haraguchi, Haruhiko Asakawa, Hui-Ju Yang, Yasushi Hiraoka

Structure of fission yeast nuclear pore complex and its function in meiosis

72

2020




RNA

43

2020

Asakawa H, Kojidani T, Matsuda A, Yang H-J, Ohtsuki C, Osakada H, Iwamoto M, Chikashige Y, Nagao K, Obuse C, Hiraoka Y,
Haraguchi T.

Asymmetrical localization of outer ring nucleoporins within the nuclear pore complex in fission yeast

43

2020

43

2020

43

2020




ATP

43

2020

43

2020

DNA

37

18

2019

Osaretin P. Osemwenkae

DNA

H4

37

18

2019




Bilir Sukriye

42

2019

Bilir Sukriye

42

2019

Nup107-160

42

2019

42

2019




Haraguchi T, Koujin T, Osakada H, Kojidani T, Kobayashi S, Masumoto H, Hiraoka Y

The fate of the micronucleus generated by failure of chromosome segregation and roles of the nuclear envelope on their fate

2019

91
2019

91
2019

52

2019




Hirano Y, Kinugasa Y, Osakada H, Shindo T, Kubota Y, Shibata S, Haraguchi T, Hiraoka Y

Lem2 and Lnpl cooperatively maintain the nuclear membrane integrity through ESCRT-111 functions

EMBO The International Fission Yeast Meeting 2019

2019

Kinugasa Y, Hirano Y, Asakawa H, Chikashige Y, Haraguchi T, Hiraoka Y

Very-long-chain fatty acid elongase El02 rescues chromosomal defects associated with loss of nuclear membrane protein Lem2

EMBO The International Fission Yeast Meeting 2019

2019

18

2019

DNA

71

2019




71

2019
ATP
71
2019
RNA
2019
2019
36 17

2019




Yasushi Hiraoka

Chromosome-associated noncoding RNA promotes homologous chromosome pairing during meiosis

EMBL Symposium:Principles of Chromosome Structure and Function

2018
0
2
2 TBK1/1KKe

2020-000088 2020

Light detecting device ad laser microscope system

US10,209,504 B2 2019
0
0
National Health Research Academia Sinica
Institutes
Ludwig Maximilians University|International Max Planck Justus-Liebig-University
of Munich Research School Giessen
University of Oregon




