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TV RT 47 ADKREL. 7 A EOETOBGFOBE T ERET A TH Y,
fim®7D77AJ%mMwaéomM®%?Wm\EXF/@%% rua<wFrD
R CEIM I o= ” ) 2=y ) A e X, ZOHHTICHE-> T, 7/ A LOBIET
IERIRICTERA ST b, @#iliaosk, iPS fMila~og#i, &k, ik <Tix., Zh
Fh, TEV2RXT 4 v 27V 7ar 753N T0W5D, SHIT, TES  MIRESCRE
R D% T, B REMfFIDNFRRE IS (=85 A58 . £< DOk MEKIT
EMOTa T T LADEY EEZLND, TV XT 47 ADBENG, FE. EIEEIER.
RIE, BESESLEBLOIEICHERT 2, £ LT, Mok L7zBURDES: - AaFl ik
BRICERTHZ LA HIET,

Our laboratory is studying the molecular basis of epigenetic cell regulation in development and human
diseases. The term epigenetic is defined as “heritable changes in gene expression that occur without a
change in DNA sequence”. Epigenetic regulation may include cytosine methylation, histone
modification, chromatin formation, and nuclear structure. We are studying how these epigenetic
factors control gene expression and cellular function; 1) investigating the molecular basis of
epigenome and gene control; 2) studying the epigenetics of energy metabolism; 3) identifying the
mechanism involving in epigenetics of cancer and inflammation; 4) studying epigenome of cellular
development and senescence; 5) detecting nuclear structure, function and dynamics; and 6) testing
epigenetic technology useful for medical diagnosis and therapy. Our goal is the understanding of the
biological significance of epigenome modification, so-called epigenetic memory.
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BRE Staff (2024.3)

E2L:0] B4 Name and Position
hE tE iz Mitsuyoshi Nakao, Professor
A% (ERE W% Shinjiro Hino, Associate Professor
HE AR Gl Tomoaki Koga, Assistant Professor
gk &1 R H8 Sugiko Watanabe, Appointed Associate Professor
g B S ERIES Kan Etoh, Appointed Assistant Professor
HE B D=t Miyuki Inoue, Research Fellow
A A B Hirotaka Araki, Research Fellow
iR (ELS KFPeE Naofumi Funagura, Doctoral Student
o HE RFBeA Seonghyeon Hong, Doctoral Student
R I KRB Akihito Sagara, Doctoral Student
HE #®T Heff g Yuko Hino, Technical Assistant
H O EE Bt 44 Ayane Noda, Technical Assistant
HiZ L EsATEY it~ Yayoi Tanabe, Secretary Assistant

TERE

Staff in the past (2018.4~2024.3)

E2L:0] Name 7EFEHAMA TEEE I %
HY = Hiroshi Tanaka 2012.4-2018.9  KZEFi/E, Sanford Bumham
A=) Prebys Medical
Discovery Institute
e AT Yuko Nakatsu 2010.5-2018.9  HAN3AEHE kit
ZH T Yoko Yasuda 2013.4-2019.3  KZEPik JUPN R
BURE A Kensaku Kourogi 2014.4-2019.3  kegpis, BRcR REARRY
A 2R Tatsuro Yamamoto 2015.4-2019.3 KBek REAR K
A {R3%E  Chiyomi Sakamoto 2009.2-2019.9  HINSHAEH  REARRERE KRR
KoY Tonsri Unchalee 2019.11-2020.9  K=FBi4 Lecturer, Thonburi
ToFr—U— University
% ALnr777  Thamrongwaranggoon 2019.2-2021.1 KRB MDPI, Assistant
- 7_ - Ubonrat Editor in Thailand
R T vk
OB Muga Toh 2020.10-2021.9  #F3E4
HE W& Tomoka Igata 2013.4-2022.3  #FZER
ER OHE Kanji Kuribayashi 2021.4-20233 KRBk HL



FHZRBIEE  Projects

TV RT 4 v 7 REMBGITIE, BE, BA, B, B, KRR EDRET L, BB
FR EBRBEEROMABAEHD B2 Y NS> T D, Wb EMERATH 508, Fl—7
J NS OMEN R HRBICENICZE LT MY a7 I N ERIC e b, Al
D FEARB 72 e iLfri%%\éfﬁ@/\5 ORI E D7Dl :Elf”f/b (epigenome) 73
HER KR RI2T, =5 ) NI - HERF - (r%i:éﬁ/bé Enn . LENE L RO
&2 2 TN D, (Effili%3E Writer, 1Effiadik ¥ o 737 & Reader. Hﬁﬁﬂkﬁﬂiﬁ%f Eraser 72 &% <

RS B, B OMASHE D LI 3?36 & T MO ZAIN L T
o ﬂ?‘:%liﬁ%ﬁ%&:\%ﬁi\ LUl En sy ) L5EHE (epigenetic memory) DATE &
EFRIREREBRET L2 BRELTWD,

BREEEER (COR#E, RIE. A P LA, M/ &) L Ule= s /) ARREIC L » T, Rk
ARHED HEE I, e T £ Tl u/\ﬁ‘ﬁﬁ‘é VS REUANY) z— gV EETHTD
EMZET ) AORETH D, T, MBI OBRBEER 23k N DR BHEEMEICE D 5
L9 DOHaD %3, Eﬁlﬁfﬁﬁ%@%ﬂﬁfﬁﬁgl IRBINDETRICHLEEZ XD NT
AV xR —va VIBIRR EDTRBEI TN D,

1. BEFHEZHES =5 205 TR

TV AEREIZIZ, DNA A F ke B A N OEBHICE DEMRRO=E S ) A, 71
~F L e =T DRI LD SIRITTDTEST ) L BN R AL L OIBRIC L 5 @Rk (s
By N — ~TuarzuavFr) L), L300 ENRD D, FBEBEICKIT
HFRENC K T, MR « FERRAEF T, R B B IRPUAF B R E O\ AR T REDN B
THZEHEAREIZL TS, L0 b, #0 iR UE< BEEERICH LT, =7 LAEn
e ST, DR ORE#EISNIRE - TL b, ZOREOARE TR LEERLFEMTH
L AFIUILICH D EEZHND, BIRHCIE, TRRICERS =7 ) LKA, i55 K]+,
FEa— FRNADBZES ) A0S « EEZ ST 2 L 2T LT\ 5

2.I*w¥—ﬁ%®ifﬁ/Aﬁﬁ

VYU RREA FALEER LSD1 7 7 X Y —D&E]

AIENREF OB Y = 27 ¢ v 7 HilHERECZ OBRBEIZIG U 72 AEIFSRE X 5 0y CTreuy,
ZOREEIAT A7, FAD (flavin adenine dlnucleotlde) WIFMEE A R WA F AR
LSD1 KON LSD2 D43 « A FRFERE 2 fi# 4T L 7= (Trends Endocrinol Metab, 2019) , LSD1 23/
SHBIBRRIZ I T, e L OMREHBAS 7 O FBLA FRET U Cll Ay - ARPERURRAE I A 2 (et 5
6 &%%%# Lz, 7. %%%W%%%O%ﬁv%#%&//ﬁLﬁnw\M%%L

R 2 MEI9 5 2 & 03y o 7= (Nucleic Acids Res, 2018) (2, B R
m Lﬁn%kﬁﬁév?x%ﬁgx,Lanﬁﬁﬁxﬁvx%ﬁﬁﬁé &?ﬁ%%@%
B i DR 2 HLE 3 5 “epigenetic barrier” & L TI< Z & #5002 L7z (eLife, 2023)
2P E RN AR O — T D AR IFERME A IR T8 B9 5 LSD1 23, kg & ~ LA Rk
EIEVE LSS 2 L THlROAFEE2EmD L 2 L2 LT Lz, £OMFE LT, LSDI
DR MERRER G F GATAl Z L EM S5 —T7, FERIEK - BLECRER G K C/EBPLIDOFEHL
T 5 Z b7z (Blood Adv, 2021)

LSD2 2ot s OB 2 L, B b+ ORBL 2R T 5 Z & Tk
NR— 2 BRI RICE ST 25 Z L 2 62 L. (FASEBJ, 2019)

3. RIEATV —DEH )/ Ll

JRIFAN D B O Z5FD 2 1L, EEOHFHC R 220, ZOHEWTEITIE, FRIRERO/#
Ry AR L CHECICHE SN D TERGE] | BRRIEORITHERE FRRAICR#R L
FEONC@< TEERE ] RN 5, HREOREIL, BE, MEGEICREL LIHEIEL E2 0N
TN, T, ARSI e © S RIERNL 2 895 2 L3S 522722 0
(RIEAEY —] LI T VD, RIEAE ) —DT Y =T 1 v 7 IS ITRHATH



%o ZHETIZ, HHOKIEMBIRMDC)Y 7+ » FBLTIM DC)Z R L, BLTIN
DC/BLT1" DC /N7 AREANLD & ERSCEIRNER N EET D L 2H LT LT,
BLTI" DC Ti, IL-12 O = N —FIROT 72 VT o B EFLTEY, K&
DIL-12 ZPEATH Z L B BN LT (Cell Mol Immunol, 2021) , F7-. RIAE/EHER M1
~ 7 a7y —Y(MO)EHIRIER B OB LIEERL D M2MO® /3T > AN B A K A
FIALIESR KDMTA WEETHH Z 2 R L7, Z OfEFRIT M2MO ffhA b 2 Jnd) L, ff
PRAEEIRREZ 835 Z L 2 52002 L7e (Funagura, RFEE) , F-Fhex TR 089 B
TR VT N LRI B RIE AT Y — OHEFFEIEIC 2 U 2T v — U O Rifery 7e )
HNEETHDLZ EHAM L (Hong, RFEX) . RIEAEY —OFKL - MEFFZIX, 201E -
fEPEAb,  trained/tolerant immunity 23EHEICIEA TR Y . BUE, QBN 57 ) AMENT 1T
DT, FHRIE AT Y —FRfUb~ 7 AR A ED TV D,

4. HIEELOT S ) AfFHIH
MEIZEH L7/ 800 D=t 57 ) AR FIZXT % siRNA 74 77 U —ZH\WT, /MK
(=R —VEEENL : 2 T BEEREH S VAR Y — ABEEETAFE) o S b3 R
V7 (gL X— « R OFEAENL . =V 7 ) AOERMRE R — %214t o i
BEIZ LT, HeLa Ml CTHRE L=, F20 DF DR T Z R LIz E 2 A, %4 OHEMAEIC
X o TIEEBHEZEMIR O ZAL N EELNICHE STz,

A F )AL #%SE SETD8/PR-Set7 (B A b > H4K20mel) DFHEIC LB =4 ) & L HHEME
DYVET VU7 (CellRep,2017) . NSD2/WHSCI/MMSET (t A k> H3K36me2/3) DBHE
WX DB ARG 7R RIS LN ST o 70, W BRI TRENMET
THLZEND, B bEZP EER”E LT Lo (Aging Cell, 2020; Trends Cell Biol.,
2020; Life Sci. Alliance, 2022; PLoS One, 2022; Nucleic Acids Res., 2022)

EAVAMIE Che bIEH S D 0GR SASP (RIEM:Z o /X7 D4yis) 248 5 5y FHEFF
E LT, MIRECTY =)D acetyl-CoA % & kT 2 X% ACLY 23 SASP iB1x 1Al
DEA N TEFMMEZRINANZH S Z 2R A LT, ZOREOREFIC L > T, Z{bilia
ZAERE L7223 5 L SASP A IR IIZ |3~ 5 Senostatics & FEiET 5 L& R T 5 (Cell
Rep, 2024) ,

5. ABRADREEGIEO= T AHIH

HBADK T0%IFT A o 7F AR L CHET 5720, =R a4 v a2l ET5H0
TURIENANTH D0, T OBRITIRFEIMEONRADNEHR LLT V), =X ha U/
ER % 22— R9 % ESR] BT INERHT L ENELRBERTH D, LML Z =X R
oSBT CEMBELC, =2 b XU RN 2 EET 5 L V) FBEER

(LTED) #Z#fESL LT\ 5%, LTED #lifd & ER BEMEFLAN AUKERR Tl ESRI GBART-FHED) HHTHL
DEHFIFT— RRNARE =V /7 (Eleanor) | 73 < F8BLL THRGIEMEZR KA A A2 TEAK
925 %A (Nat Commun, 2015) % (2. ESRI i85 TVEN FOXO3 fRitEa T EE T v A
AR AAER L CiEME(Ld 5 2 & (Nat Commun, 2019; Sci. Rep., 2018) & #H L7,

HLAS A D HRNVE FRIEIECIC BT 2 ERR L RIS 208 L C, FRREOFH OB ML &
TR b UM KX AIEEEIC OWTHET 2D Ty 5D (Trends Cancer, 2018;
Science Signaling, 2024)

6. A I 7 REROEEMENTEANT DA

Gene Expression Omnibus (GEO)72 EWZK7e 7 — % &~ N OSFEMEHT ATREZRABIZ & 5 73,
HBIEENEIR T (DEG) 5O T — X fRATIZIXEMEF OB AR KD B LD, FRHHEk
WMo BEMEO S 5T — 2 T &2 FRRICT 277 v B 7 4 — 2 RNAseqChef Z 5% L 7=

(JBC, 2023 [Editors’ Picks (2] ; WEB THAE/ARH) . RNA-seq ffATIC L 015570
v hF =& B BRI - LT AY =L THY DT —F v N DT DI
59, BEOT— Xt v b OFRERNT DB IEBIEO R THEEE Lz, BUE, =845 A
THWIENT DT Z > b7 4 — L& HEF L TS (Etoh, RFER)
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Pa#k5E : Trends in Cell Biology

DOI : https://doi.org/10.1016/j.tcb.2020.08.009
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L4 : The NSD2/WHSC1/MMSET methyltransferase prevents cellular senescence-associated

epigenomic remodeling

%34, . Hiroshi Tanaka, Tomoka Igata, Kan Etoh, Tomoaki Koga, Shin-ichiro Takebayashi, and

Mitsuyoshi Nakao™ ("B L)

Po#EE © Aging Cell

DOI : https://doi.org/10.1111/acel.13173
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W L4 : The Eleanor ncRNAs activate the topological domain of the ESRI locus to balance
against apoptosis.

E3# 4 . Mohamed Osama Ali Abdalla, Tatsuro Yamamoto, Kazumitsu Maehara, Jumpei
Nogami,Yasuyuki Ohkawa, Hisashi Miura, Rawin Poonperm, Ichiro Hiratani, Hideki
Nakayama,Mitsuyoshi Nakao®, and Noriko Saitoh” ("&E{T&%&)

Pe#EE : Nature Communications

DOI : 10.1038/s41467-019-11378-4

B & 35 D FE AR (DOHaD i) % B 2300 & i 2755925 2 DOEER DM < 7]
REME 2 FE -

HFOTE S H 28 H

7 L4 Distinct roles of the NAD+-Sirt] and FAD-LSD1 pathways in metabolic response and
tissue development

F£F# 4 . Mitsuyoshi Nakao®, Kotaro Anan, Hirotaka Araki, and Shinjiro Hino ("E{T-3 )
P8#k5E © Trends in Endocrinology and Metabolism(Cell Press)

DOI : 10.1016/j.tem.2019.04.010
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7 34 : Endocrine therapy-resistant breast cancer model cells are inhibited by soybean glyceollin
I through Eleanor non-coding RNA

EH 4 Tatsuro Yamamoto, Chiyomi Sakamoto, Hiroaki Tachiwana, Mitsuru Kumabe, Toshiro
Matsui, Tadatoshi Yamashita, Masatoshi Shinagawa, Koji Ochiai, Noriko Saitoh*, and Mitsuyoshi
Nakao* "EL&EH)

Pa#EE : Scientific Report 2018 Oct 12

DOI : 10.1038/s41598-018-33227-y
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W L 44 @ LSD1 mediates metabolic reprogramming by glucocorticoids during myogenic
differentiation

%34 . Kotaro Anan, Shinjiro Hino", Noriaki Shimizu, Akihisa Sakamoto, Katsuya Nagaoka,
Ryuta Takase, Kensaku Kohrogi, Hirotaka Araki, Yuko Hino, Shingo Usuki, Shinya Oki,
Hirotoshi Tanaka, Kimitoshi Nakamura, Fumio Endo, and Mitsuyoshi Nakao™ ("E{1-3&#)
Pe#iFE: Nucleic Acids Research

DOI : https://doi.org/10.1093/nar/gky234
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L4 YAP/BRD4-controlled ROR1 promotes tumor-initiating cells and hyperproliferation in

pancreatic cancer.
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14.

¥4 . Masaya Yamazaki®, Shinjiro Hino, Shingo Usuki, Yoshihiro Miyazaki, Tatsuya Oda,
Mitsuyoshi Nakao, Takaaki Ito, Kazuya Yamagata ("& {135 4")

#8#55: The EMBO Journal

DOI : 10.15252/embj.2022112614
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F 4 : Murine neonatal ketogenesis preserves mitochondrial energetics by preventing protein
hyperacetylation

FH 4 : Yuichiro Arima, Yoshiko Nakagawa, Toru Takeo, Toshifumi Ishida, Toshihiro Yamada,
Shinjiro Hino, Mitsuyoshi Nakao, Sanshiro Hanada, Terumasa Umemoto, Toshio Suda, Tetsushi
Sakuma, Takashi Yamamoto, Takehisa Watanabe, Katsuya Nagaoka, Yasuhito Tanaka, Yumiko
K Kawamura, Kazuo Tonami, Hiroki Kurihara, Yoshifumi Sato, Kazuya Yamagata, Taishi
Nakamura, Satoshi Araki, Eiichiro Yamamoto, Yasuhiro Izumiya, Kenji Sakamoto, Koichi
Kaikita, Kenichi Matsushita, Koichi Nishiyama, Naomi Nakagata, and Kenichi Tsujita

Fe#E © Nature Metabolism

DOI : 10.1038/s42255-021-00342-6
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W 4 Nucleosome destabilization by nuclear non-coding RNAs.

FH 4 : RisaFujita, Tatsuro Yamamoto, Yasuhiro Arimura, Saori Fujiwara, Hiroaki Tachiwana,
Yuichi Ichikawa, Yuka Sakata, Liying Yang, Reo Maruyama, Michiaki Hamada, Mitsuyoshi
Nakao, Noriko Saitoh”, and Hitoshi Kurumizaka® ("&={L3& %)

FE#E : Communications Biology

DOI : 10.1038/s42003-020-0784-9
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AAA 77 SV —Z U RTEIL, VU TROA) T~v—%FR L, ¥ 7B, K
AlE . BB OBIRE, AT KT DK « T Skkx 7o lutgReIc B 5, ATP @
TARNX—% Mo CTHREY VRV EONREELFEIES LI, Z U BEARE
SHELTEDT 01y XnrThd, MRAEMNREERZR S MNERICEET 5 AAA ¥
INTEBHRNTRE SNV TWD, G FAIIAHIE B Tl ka7 AAA Z 37 E O
fatgRE, 7o 7THRE. T/ BIREIC SOV THFSE L T 5,

AAA family proteins are involved in a variety of cellular processes including protein degradation,
membrane biogenesis/fusion, dynamics of cytoskeleton, and maintenance/reconstitution of organelles.
They form ring-shaped oligomers. Upon ATP hydrolysis, they unfold and translocate substrate proteins
or disassemble protein complexes. Thus, they can be thought of as novel types of molecular
chaperones. Recent studies have also implicated AAA proteins in a number of human genetic diseases
including neurodegenerative disorders. We are investigating the cellular functions, molecular

mechanisms, and nanodynamics of various AAA proteins.

Various cellular functions of AAA proteins

Membrane fusion, Endosomes

protein translocation Vps4p/SKD1
NSF/Sec18p

Peroxisome biogenesis

Reconstitution of ER, Golgi,
and nuclear envelope

p97NCP/Cdc48p, NSF

Pexip, Pex6p

Mitosis, meiosis, apoptosis,

and microtubule dynamics
Cdc48p/VCP, smallminded/
MAC-1, CED-4/Apaf-1, katanin/
MEI-1, spastin

dyneins

DNA replication

Orc, Cdc6p, Mcm, clamp-loaders
DnaA

| ER-associated degradation
p97/VCP/Cdc48p

| Proteolysis 'h

proteasomal ATPases,
FtsH, CIpA, ClpX, HslU, Lon

Aggregation/disaggregation
and refolding of proteins

p97/VCP, Hsp104/ClpB, torsinA

Mitochondria

Yta10p/Ytal2p/paraplegin,
Ymelp, Msp1p, Besip, Lon, ClpX

DNA recombination, repair, and
transcriptional regulation
RuvB, pontin, reptin, WRNIP1/
Mgs1p, proteasomal ATPases,
fidgetin, NtrC, PspF

Chloroplasts red: AAA proteins Maturation of ribosomes
FtsHs, ClpC green: other AAA™ proteins Rix7p/NVL2, Realp, Drg1p

AAA & v o2 D% T MilabkRE
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e=L:0] B Name and Position
e W Kunitoshi Yamanaka, Associate Professor
R Al U #—F %7K — Noriko Fujita, Research Support Associate
7Yy xz—h
JCTEFE®E  Staff in the past (2018.4~2024.3)
e2L:1 Name EEE IR EH%k

N Teru Ogura 2020331  #Hf% REA K AR
%

Tl HEfE Masatoshi Esaki ~ 2006.6.1-2019.9.30  Bh# /NP R

FH GRE) Al Murata 2006.4.4-2019.3.31  KRZFEReAE - Ay I AT x—

i (Johjima) A= NR7F

Bl Wz Yasuhiro Onoue  2017.4.17-2019.3.31 #ff%E5 AT EPNCS

Md. Tanvir Md. Tanvir Islam ~ 2014.10.1-2018.9.25 = KB/ Jashore Univ.

Islam Science &
Technology

Abhijit Abhijit 2014.10.1-2018.9.25 = KP4k Bangladesh

Chowdhury Chowdhury Council of
Scientific and
Industrial
Research

Suman Suman Mojunder ~ 2015.4.1-2019.3.25 KP4 University of

Mojunder Chittagong

Sabiqun Nahar ~ Sabiqun Nahar 2016.4.1-2020.3.25 = KP4k University of
Alabama at
Birmingham

KB EGFE Mizuho Yano -2019.3.31  WFZESEESE
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FRZRBIEE  Projects

AAA 7 7 2 U —HX 71X, Walker ! ATPase C. VU > 70k 6 BAAZ L L CHERE
Do BRI ERF OEAIRO SIS & = VX —RFICE T D0 T v T
b5, B EIRIFESH, BEAYM IR E FE T2 H8EOIFIER LY v b
D AAA Z NI EPFEL TV D, T, b MEEMHEEREIZED D AAA # /X7 R
RAZFAESNTETEY, EFRPNICOMD CEERY VRXVEHTH L, b
AAA 7 7 XV —H X OIGE S 1 HAR & S IRRE DR A2 O S LT D,
Flo, BT InA F=Y RET VAR L, 18RE - TBRIEOBRKE LR L TV 5,

I. p97 NE v 7 OABBSREMAT : p97 AT 1 71, MR o/, SV, BE
OFRBEFIEH I, 2 EXF 2 - T a7 7 Y — ARES/ MaARE Sy f# (ERAD) 72
D2 ISR BA G- L T\ b, Z2HOa Ty 7 Z—Z NI ER p9T ITHEG LT, 2
o DOBEENTIESN D, & b p97 FREr S VCP L ALS X° IBMPFD O JFIAK - & L CIA
EINTWD,

BERED p97 RERJ Cded8 : X b R U TIE, HWICRELG & A0 K L2 O WE A
FFLTWa, ZolfEizix, I b=y RU THBEICAFET DA 1 Fzol ORI
HETHD, Cded8 D 25D a7 77 Z—Ubp3 & Ubx2 {2 LY. Fzol O fEIHlfE X 41T
WA Z EEPBMZ LT (Chowdhury et al., 2018; Nahar et al., 2020) ,

S har RY THMBEICRS THRA SN X VX7 EIE, Mspl IZ385%k S| oy
T— B/ A SIS, D%, Doald) T EFF AL & Cded8 12 L - THI &k
PITT a7 TV —ALThHhfaInsZ &AM L7 (Matsumoto et al.,2019) [FATFEZHER
oo AR O L oI,

Cded8 73208 7077 Y — MZHEE LICHBL Y 0 77 Y — AOFEEZH LT LT
D05, AREANIEE & LT Sodl X° Thsl Z[FE L, ZiALHIE= EXF U IHRIFIIIC o iE S 1
5 Z L& L7- (Esakietal, 2018; Islam et al., 2020) ,

BREO p97 RER S CDC-48 : MHITIX, p97 AT v 7 2{EIFEL, HEENEHET LM
AR T ThHDZ L ZFEH LTS, /NNaRBEES R, HRE, HE T, ek - 4
Bl7e S1l2k1T 5 p97 OEFZW LN L TE T, 28077 7 X —0Npd7 IZHEA LT,
INOEERBENBEEND, N RAALICH CRICbIA L) Da=—rihaTy
7 2 —UBXN-6 %, REBHUERFFCBEEIBNTUE L, MRERTDO Y Y Y —HZBIT 5
RS LTS Z 2RI L7 (Mojumderetal., 2018), B kN KAA UfEGa 7 »
27 % —ASPL (F#H1CiX ASPS-1) 1%, p97 IZHEETRT D 6 BISMEEZ AL, ~T 1 4 &
REERT 2 Z LM SN, £2C, BBIZHIT D ASPS-1 DOFERE - BB A7 &
Z A, FMRBWEABEREICE S LT D I & X° ASPS-1-CDC-48 &R 1T ~7 1 2 8Kk
LFUONTrABRTHLZ ERbroTe (BT, ZHLDORENL, RO ¥
AR SRR S IT R D HHISEE A EE L CWL D ATREME A E 2. S LICIT D TV D,

II. AAA ¥ R URGF T ¥ Xu 0T/ BIRBBIER  Hsplo4 13, EAEYOHMIIINT
BEHEEL T LESTE X VRV EEITLONMEEE~NRT LD TEDa=—I 1TV Y
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N ThD, HEAFE T T Hspl04 OREZAE 2 mnd R -1 BIEE (7 AFM) T#l
2L, WHAERE LG L TWAIREE (TEROINPENEALY > FiEd) ERE S
IHTOIREE (AW DHAMREE) 2B O LTz, 5% OEERH - e DA O
FNRPY L7 s EWFFEND (Inoueetal, 2021), [HAET KT - FEHER S & OIHFE
WF5E]
NIRRT E U NTED TV ANT 4 REEG O ZRIE LT, Z "\ IEDT +—NT

« > 7 % B)F 5 PDI (Protein Disulfide Isomerase) 7 7 X U — % X7 EH D 95 5 2 FfHO PDI
%55 (PDI & ERp46) & HiAESHZHWTEE AFM THBIZ 217772 L 2 A, WEERITTR
TR HEEEZ LY, B0 EREF CHAHES ST A2 RPN -T2

(Hirayama et al., 2021), %7z PDI OR{LIRIOIRAEIKFH) 2 B RO E 220 2 5 CH)D THL
BYDHZ LTI L, PDI MBS 2 % LRI E T 4 — VT 4 T DF LWET VAR
L7z (Okumuraetal.,2019) [HALK - FaEEEER & & O L[FINFZE],

L. HMEMEET IS AT T4 NDLLGTFT X1 Curli ITRIGEIC K - TR
EINDMIESNT a1 RTh Y NS F 7 4 0 ARG C BB e 2 Refe 7, T
Curli D PEAZ I 2 MILER T & LThF 2 v ~r DnaK Z[FE L, HEYHRkD7 Z
RIA RTHDIVEFURRAICE < & £415 EGCG 7 DnaK &M 2 #1f] L Curli PEA
PIKTFEEDHZEE2H LM LT (Arita-Morioka et al., 2015; 2018), DnaK 73 Curli FEAE %
FET DA O THIZEZ D, (D) 2 DDEREINF RpoS & CsgD OB EAHIEIC
L0 Curli FEAERLIA T CsgA OFBEHEL TND 2 &, 2)CsgA ICEBERA L, Al
BT THET 20 E, MURBEXELRIEL TWDH Z 2PN Lz

(Sugimoto et al., 2018), F 7=, DnaK & [l HERET D T R A A & Ry B OEENE:
HH BT L7z (Sugimoto et al., 2021), & HITIFEARY 77 X AGHIKIZ IS % Curli R~
VRIBEOWEEREMI Ty Xn Bl T T —BEREL, TLD OIERBE
TEZB BN L7z (Sugimoto etal. m CHFEH) . Z O X O ITMEMEREMET X 2 A F Curli
DEAFIBERICK T 5 WEEHEEO ST ZH LN L TETWD [HEBESERK
¥ EARUERER & & O IL[FFE),

IV. FEHET InAf F—Y2OBRBETNEREROZENE AWTZIREEORR - IREED
B¥: N7 AV A LT T 2 uaA R— A TR TRIBFEEN 2K, < OBRF TN
ICERE LT 2 atED 7 I A RESMR - BRETHIRD e NE FHICED & W HEBREL
Wi sd, 2T, FTFUVAPALFoT7InA K= AOMBETVEER L, EGCG
WAEBHNTLT S04 FERZBESES ZE2HRAL, T E LTOAERtEEZRTZ
ENTE T, FZOBBET NVERHWIREEOREZ LM L7 (Tsudaetal, 2018) [A&
FAEMBIEWI TR - LRATEER - HEERR S &£ OELRFE], S HIZZOFT AR REHV
T, FTU AP A VLF T InA ROr o AR — MOBIRICEA L, ERETFT, #
KPEDIERIRFZALF RO L VBN OtfgFlk) §22 LT, GEEMS - EEk - o
TRHEZD SR & F 43 2 SR RSB IC A F LTz, ThE T, AERNTEEZ BT
= DAL A DA RIZES LT % (Yamane et al., 2024) [HEITKY: - &HER O & D
FE[RIFSE],
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IREBESH

Department of Cell Maintenance

HA~DOEIRO MBS 72 812 L ) DNA MEE SN D &, DNAERIHMEIELTLE 9,
AEFFUTA S —ATHDHRadl8 L, PCNA #F / X F b5, ZhiZk viEE
Fellk 2 ISR o NERUEIEEAICY 20— R &, 152 FE D Bz T DNA #5 2 H5
S HHEEFREM Z ER), Radl8 1T X 2B EFMBZAEROFIEIL, 52 P SEEHIOMIC
AEFERSRE OHERFCIE L OB I 1T 2 FAIMHE 72 EICBE 59 %, %72 Radl8 OEREN KIET
DAL, AR E B E &R T T D Chk2 WEMAL EN T, 7 D EME DHERHC %
59452 EXbhoTz, Radl8 K~ T A, Chk2 KB~V AEITZEN LD 2 ERE~Y
A& AWT, RO 3 HDOHEBIZHOWTHERAZ O XF, (1)RADIS 12X 5, TLS LIS Okt
IZ & 2115 DNA S OB YL EREE O] (2) HIFE~DSESMR O ISHZ KV DNA 23815
BT -85 E 0 Chk2 WAnF DOREIOfEIA (3) HIRIER £ 721388 BB\ & 5 S5
DO <728, Radl8 F 721X Chk2 #fs 1 D& E|OfEH

Replicative polymerases stall at lesions on template DNA in UV-irradiated cells, which hamper
cell proliferation. To circumvent the crisis, ubiquitin ligase Rad18 mono-ubiquitinates PCNA to
promote translesion synthesis (TLS) via recruiting polymerase n. Thus, Rad18 maintains genomic
DNA stability to prevent tumorigenesis. Rad18 also plays role to maintain spermatogenesis and
hematopoiesis. In case Rad18 is abrogated, cell cycle checkpoint gene, Chk?2 is activated
contributing to maintain genomic DNA stability. We will elucidate following subjects using Rad18-
defiecinet or Chk2-deficient mice or its double knockout mice. (1) Elucidation of how Rad18
tolerate DNA lesions for continuation of DNA replication by the mechanism other than TLS. (2)
Roles of Chk2 when cells are irradiated with UV irradiation (3) Roles of Rad18 and/or Chk2 in
suppression of spontaneous or UV exposure-induced skin carcinogenesis.

RAD18IC & % Tl 2 E W (TLS) S Chk2D & &I DA
AR
S OB LB
PCNAZ = | -*. uv , 4 7 I\DNA
E/ACEFUE m——) Chi2-P DR
RAD18 B rons " e '“’*“5\
" iz & DEK PHA=22
BEICLS g
BUOEL
1 Rad18 & Chk2 M Fi Bh1H D 15 F o f# R
? Rad18 Chic2 Radl8 - Chk?
C ek o o P
L3 AnEe OD)— T— &O—
) l' BB PEEL U o CEER AR
[ d— MRS L BRI L I
lckBTLS
Lo e e 3
— EAES 7L BAES HARER
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JCTEEE#H  Staff in the past (2018.4~2024.3)
e Name TEFEHAM A Rk
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IR O NEK Kentaro Kako ~ 2021.4.1-2023.3.31 fﬁm K2
+ARAR)
e . UT Southwestern
Rl (o OnTY
LA NT 7 Md. Kawsar . Medical Center,
2017.4.1-2020.3.31 TERERR)
VIRyANI% Mustofa Dallas, Texas,
(HIGO)

USA
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HZRBIEE  Projects

AR ~DOEINRO RG22 812 X 0 DNA BEEE N D &, DNAEEIEILLTLE S,
X F T A=A Th D Radl8 1%, HEFEZ EREESR n(Poln) 2 HlfHT 5 Z &1
XV DNABERZERSES, 20K 9ICDNABELFNZ TERT S Z L 28 ER
8k % #2 % (translesion synthesis: TLS) & ’E.5, TLS (X, 77/ & DNA OZEME A RO E %
HLOo—HT, TT—HHEOERWTLS ICL W ARRO LR EZ L0 aREMELH 5,
Radl8 / v 77 7 b~ A& WMIFER EIZ LD, LT D 14 OB Z D TE 72,
FIARBIEE TILREAR KR FE AR 2 & Ll LT, JERREUE - RIER EDS
J DR TEVEIRBOZE « IREFIEOIEICHE D> T\ D,

1. Radl8 & Chk2iZ2X %, 7'/ A DNA REMDHEREE

DNA EHIEESE n 1%, MR~ ROBEIC X B S 7z DNA #5441 DNA %
TLS IZ L W BT AL TH D, BRMUTLLIE VHORRBLETTHY, ZOEEELD
Ot MIBKORERFEIZLY KGR T 5, RADIS IX, DNA #HEF#ESR n ZHl# L <
WA T, Radl8 K~ 7 AR MERRIE V B LA U X D TSRO BB L 0 K E
2 T AN b2 Tz, £ 2 TE AR~ 7 28 L OV Radl8 KIE~ 7 A ITE
BRI SRR & B U RSN SN B2 T 7GRt U A b 6 2 ), T1E4t
722 LIZ Radl8 KIE~ 7 A D R FRIE M 1T AR~ 7 2 L AR TEB R LR D5
7. Rad18 KA SR A ST 2 L, T v 7 HRA ¥ MEIE T Th D Chk2 235
fb&nd, ZiuE, Radl8 KAEIZL Y TLS N TERWVEFICTF = v 7 RA v R EMEL S
WA EI AR L7 AR = 2 &23FE 52 LIk, 7 DREWEHMRT 27
WTHDH T &N o T, EBIC Radl8 & Chk2 Dfi 2 KI5~ 7 2%, ~ / 1 DNA
MARZEN L TR Y > _EE %% Uiz, £7- Chk2 K~ 7 AIZEMICEINRZ TR
4oL, HEREZRTDIZENDNoTZ, 2O, EEMIC CHEK2 #5112 %
WD & D CHEK2* 1100delC % b2t MIKFERD U A7 BEWZ ENRBENT, (/ —
AH1 1T A F K% CyrusVaziri 161 & OILEZE, FR3C 6 /),

2. RADISHFURZIZLBER PNV HA X U7 DaEXF AL

E3 [i%5% RADI8 |, PCNA # > /X7 & /) 2% F b+ 252 L& LC, TLS Ziifii
T 5, £DO—JTRADISIZ, HURBROMG 72 12 XV AL S 4172 DNA2 HEUIWHEE
DIEE 2R+ %, DNA2 BN G OEER Tik, BB OELO e 2 k2 H2A
DRV X FoAbLINTRIC, FEOBEEZ LRI NY) 70— FENDHZ EICLVE
HEND, SR RADIS # /371X, e A MU H2AZ U7 2E ) BEIORY
22X F AT HIEERNE LGRS A k35, ZOEMHIZIE, RADIS # /X
7 @ Zinc finger KA A U RMETH o7, BAM RADIS Z#BlJ 5 b Mijdix, =&
FFALINT 7 u~F o Z o7 P SI2)s . Zine finger A A &2 KBFT 5
RADI8 DA% FRBLT HHd Tl S e o7z, £DO— 5T, Zinc finger KA A > %
KIBT 5 RADI8 DA% R8T 2 Ml T B4 RADIS & > /X7 %3884 Hfifiaiz b~
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TR IR P T AR IR R S, D78, IR L A DNA2 E84Y)
BB EIFIC RADI8 X H2A # > /37 D B X F 4k %4 LT, DNA2 EHEIKHEE DOE
EEREL TWA Z LRI,

3. RADI8 23 TLS 1T 5 S\WLDZE BT L R~ 5

77 2 DNA fRHTIZ L V. RADIS 23 TLS #2179 SWICEREZFH R L T\DH Z L bn
STV, ZOFMZOWTIRNT AT 72GRsC U A b 4 i), BARI<~ T X F /1%
Radl8 K~ A, BEWE (7,12-VAF IR R[a] 7> F 7>, DMBA) %%
BRI S VDGR D T ) MENT 2TV LT, £ OfE%. RADIS (X
ATPTA)HE—X 7 LATF RER (SNV) 2R e THrERZEmVMVEETIEZ L5
ZEEHBMT LI, £7- Radl8 RIE~ UV A TIL, 4bp LV RWEHEOKIBZE BEMN
L T2, Radl8 ~FT 1~ ZTld, COSMIC ¥ 7 X F ¥ —22 8% < A HNT- DIk
L C. Radl8 K~ 7 A TlE COSMIC ¥ 7 % F v —3 (BRCA BEFGORHK) DOFHG
AN LTV 7=, The Cancer Genome Atlas DfEHTIZ 5 & . RADIS OFELIL SNV D%
VMY & R < BIE LTz, BLEOMEST ORERIE. RADIS BisF O 1%, b Mk
WRRICBWTHREAREROFERAMEL TWD L E2RET 5,

4. RADI8{X, Vhux LA M LIBLUCAlu OBEIZHIFRL TV 5

Long interspersed element-1 (LINE-1, L1)IZ, & N7/ 208 17% % HDHD 8T AR Y
Y ThDH, LIIETY X7 L7 —E%FH L TLI cDNA Z{Z)% / 2 DNA IZffiA
L. b N7 5D AR DNA UK 2353 L. DNA 25> 7V RERE 215 L,
DNAEEZ R EDY 7 v—beblbd, ZHUTLY, L1 Ok N7 A~OfihE
DMEEE 7 RE SN D ATREMEDN B D, 6> T, 153D DNA E1EMMEIL L1 o af@hk
WZBNWTHRD CTHEZRKZEHIZH > TS, KFETH LI, DNABEX 78
Rad18 73 L1 OF[EIEZ IR L TWDH Z L 2D TH LT LIZGRX U 2 F 5 &H), FF
IZ. Radl8 #BEFHHEIELHL,. LIOL Fr hTF U AR g & L1 24 L7 Alu
fa RZ o RART v a Ui IR Sz, —F . Radl8 KIBHIKS /w7 X0 il
TiX, L1 OFBAITHE L7z, 512, PolnfEA KA A Tid7e<, Rad6 (E2 b
FUFEAEEE) FEA R AL U LI WEEROMEICKLETH o722 L5, Radl8 D E3
ZEXF U H—BIEEN L1 BEEOHIENCEETH L Z LRI N, UEDZ
EMD, Radl8 1, WTEMEL hex L Ay MIkT 25 N7 AoFEr e LT, LI
BLRAOBEZHIRL TND Z ERbhoTz,
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Takaoka Y, Ohta M, Tateishi S, Sugano A, Nakano E, Miura K, Suzuki T, Nishigori C. In
Silico Drug Repurposing by Structural Alteration after Induced Fit: Discovery of a Candidate
Agent for Recovery of Nucleotide Excision Repair in Xeroderma Pigmentosum Group D
Mutant (R683W). Biomedicines. 2021 Mar 3. 9(3):249.
DOI: 10.3390/biomedicines9030249

Mustofa MK, Tanoue Y, Chirifu M, Shimasaki T, Tateishi C, Nakamura T, *Tateishi S.
RAD18 mediates DNA double-strand break-induced ubiquitination of chromatin protein. J
Biochem. 2021 Sep 22.170(1):33-40. DOI: 10.1093/jb/mvab010

LoulJ, Yang Y, Gu Q, Price BA, Qiu Y, Fedoriw Y, Desai S, Mose LE, Chen B, Tateishi S,
Parker JS, Vaziri C, Wu D. Rad18 mediates specific mutational signatures and shapes the
genomic landscape of carcinogen-induced tumorsin vivo. NAR Cancer. 2021
Mar;3(1):zcaa037. DOI: 10.1093/narcan/zcaa037

Ariumi, Y., Kawano, K., Yasuda-Inoue, Y., Kuroki, M., Fukuda, H., Siddiqui, R., Turelli, P,
Tateishi, S. DNA repair protein Radl18 restricts LINE-1 mobility. Sci. Rep. 8 (1), 15894
(2018) IF: 4.379  Sci Rep. 2018 Oct 26;8(1):15894. DOI: 10.1038/s41598-018-34288-9
Tanoue, Y., Toyoda, T., Sun, J, Mustofa, M.K., Tateishi, C., Endo, S., Motoyama, N., Araki,
K., Wu, D., Okuno, Y., Tsukamoto, T., Takeya, M., lhn, H., Vaziri, C., *Tateishi, S.
Differential roles of Radl8 and Chk2 in genome maintenance and skin carcinogenesis
following UV  exposure. J. Invest. Dermatol. 138, 2550-2557 (2018)
DOI: 10.1016/1.jid.2018.05.015

Yang, Y., Gao, Y., Zlatanou, A., Tateishi, S., Yurchenko, V., Rogozin, I.B., Vaziri, C. Diverse
roles of RAD18 and Y-family DNA polymerases in tumorigenesis. Cell Cycle 17, 833-843
(2018) DOI: 10.1080/15384101.2018.1456296

EE . 25iH3% Publications

L.

A B BRI 2021 FE 12 ARITO S6 B4 S ME [aexF T
A7 —ARADISIZL D, HE b LT ZOHil{H]

Mustofa, M.K., Tanoue, Y., Tateishi, C., Vaziri, C., Tateishi, S. Roles of Chk2/CHEK2 in
guarding against environmentally-induced DNA damage and replication-stress. Environ.
Mol. Mutagen. 2020 Aug;61(7):730-735.

NAT B NI EOE ) 2R T AL, EEROFY: Vol.69 No.5  408-

409 (2018)

34


https://doi.org/10.1073/pnas.2217423120
https://doi.org/10.3390/biomedicines9030249
https://doi.org/10.1093/jb/mvab010
https://doi.org/10.1093/narcan/zcaa037
https://doi.org/10.1038/s41598-018-34288-9
https://doi.org/10.1016/j.jid.2018.05.015
https://doi.org/10.1080/15384101.2018.1456296

R EAHEH D2

Department of Chromosome Biology

W ZNT R ARFED H T b YeBARE R DR AR~ D IERE 72 kAR Z T 7277 ) 28K
{bEZERT AT CEE/RAT v 7 L LTVLESIT HND, AL, &
5% AR ILE T B JFEHEE R ENE L . EMTEICEA D A I = XABEET D,
=P GOSN THORBIZIZR S NARWERERH L Z &0, 73/
BRACH Fid % - 72 <HIRMED 220 b O3 w2 Eh) & T LIS OFE CRIZZ %8 2 Rz
FHINRAEESNTWD, £, THEBHORESZUIET - 705k & b LT
ZOHEBERIC B HERH D Z L bbb TWS, L0 b, YUSBHTid~r 20k
TS & DERE O PRI TR RO A T = X BNZHOWT (D)KL & Jii sy 22
RO A~ DR, (2) WL ZE & L OE N B A B H T YR REE D 2
F =K QWS L ARSI ML & 2B S 5B E T RBUEIE, Zhbo 3o
DAEN O ZHERE L TV D

Meiosis is supposed to be a “special cell cycle process” that modifies the canonical mitotic cell

cycle. Understanding the mechanisms how meiotic cell cycle is regulated for correct assembly
of specialized chromosome structure and timely order of chromosomal events is important
because dysregulation of meiosis often leads to infertility and pregnancy losses. Our laboratory
is investigating the molecular mechanisms of meiosis from three aspects as following: (1)
molecular mechanisms of induction of meiosis; (2) cell cycle regulation that provide crucial
difference between meiosis and mitosis; (3) molecular basis of meiosis-specific chromosomal
structure.
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BRE Staff (2024.3)

Al B Name and Position
A EE R Hifz Kei-ichiro Ishiguro, Professor
e H R HEE MG Megumi Fukuda, Lab manager
J2b HH e Bh# Ryuki Shimada, Associate Professor
B 1 i Bh# Hironori Abe, Associate Professor
i — G Koji Kikuchi, lectureler
o 2 WA R Ai Murata, postdoc
AT Rk KEFPEAE Saori Yoshimura, PhD student
R A s KEFFEE Sakie Iisaka, PhD student

TERE

Staff in the past (2018.4~2024.3)

e=L:0] Name EEEHAR EEISE A L%

mE 3 Yuki Takada 2018.4-2022.5 Bh# ok

NE TR Chisato KOdera 2018.4-2020.3 KFPeE i NES 5]

Py B Nobuhiro Tanno 2018.4-2021.12 KRB Memorial Sloan
Kattering cancer
center

VIR —B Kazumasa 2018.4-2021.10  HRA KX Univ Conneticut

Takemoto
AR YN Ayano Ezaki 2021420223  KEEBRAE REA K2R K22 RE
[EREERES Kaho Okamura 2019.4-2020.12  “FERFAE REAR KPR 250
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FRZRBIEE  Projects

LRI R B BB R~DY) Y 2 2 il

A5y B4 TE T OB DML OB AR L7223 b b, By 2Utkkic 7 R
7T ALENTWD, MRS ED HIE S HA~OURE 2 DM K> THI STV 2 D
EWVORIEIL., EMFORARBBETH Y 2N b2 O TAMBEOEFDBME L SN T
Wie, Bxld, B EIZ2 Iy b Lo ATERIEM 2 S E R LI LT v T
VAR EERRTE DBEFUE~Y T AEFR L, EEoIriEZ B L 72 STRAS 1A
HAERIK - DT 1> B B OWE s> 2 BRAEK 1-(MEIOSIN) % [A] E L 7= (Ishiguro et al, Dev Cell
2020), MEIOSIN # KB S &% & M & & ITHER - IR OFEM 2> TR E D, 2D
FIE LA LT Meiosin % RIES 5 & sy HBEEE{R O R BUR T CAMAaAR DR
ZoR IR O B EREVEIE S, MEIOSIN 2B/ RO BItAIC B DO BEl 2 Fofz LT
L2 EMWRENTL, & 52 RNA-seq, ChIP-seq 72 & & B L 7= f##r 2> 5, MEIOSIN 23
STRAS & AR ZTE AL L T pre-meiotic S D # A I > 7 TS/ A B E B R T DHR G D %
KU Z | PRI 2 O IR S~ DER BRI R EREEI 2 R LT D Z L 2 BN
L7z, ZO#FFEIEL, MEIOSIN 2B HDFETT v 7T L fifafEf S Mo x4 I 7T
AVARN—NTERENDD Z L E2RLT, ZHIVE Tikd SIUTWTARHAE R 5 1%k
Gy R~ D YRR 2 B & U BT T B nic L,

2.4 R AFHAMM (2 R S 72 08 SR B i D )

BIEOSGE . KR CIREREILIEICR D SIRIEAETEIC DT > TR R Y K S
THTNEASND, TR LT, ZEOLEIIBIRO—ReEIZ IO FCRE 2N
BRIt S AU, BEORDME Z 5 F TV o T A RMORIRIRIEIZ A D, MO IFE TIER R DOR
TE SRR 2 AN D 2 E N TE AR L - T, AJECblzoTEE &
AUD EFHRTRE 72 N1 DUTREEL SR F D Z &2 D03, MEIZREA Oy LB b D AHH A
[E N R (N GAY

Fx VLI OFEARFRNZ I 1T 2 W BB O HIEIZ A R R 7o 008 8 5 Z
& & RN L 7= (Shimada et al. Nat. Commun. 2023), STRAS FHAAE K1 Dt 7> STRAS
IXRBBLOIZED T 7 plo7 LFEET D2 LRI, £ 2 TMEIOSIN & OfES
ITRFF L7 E F. RBICITFEA TE 2R STRAS(Stra8 B2 3Bl45 ) v 7 A4 v~
2% AF UTe, Stra8RB~ 0 2 XA A DWE D FITIET Th o123, A ARFRANTALEIZ
25 LN LT, IR D X A 2 IR T D A AAFEHINN O scRNA-seq fi#AT
EATH TG R, Stra8RB <7 2 STRAS PN TIX S MI~DOBAT L Ik iy HOBAAIZE
SENI D ZEDHIA L, Tmo7- 1 HREDRILETIIH D08, Stra8 8B AFH AN XI5y
Zhzzy P —LTh, KRERRREICAD Z ENTEPICHARBIITER L CLE D Z &
DR INT,

HH OAMEEIZIB W T RB 7 7 X U — 355K E2F 2403223, RB 7Y Uk
LD L AEL T S WIRELEAS T OIS ELA NG 245, STRAS IX E2F 706 RB 2% 9
Z LT ko T S HIBEE R T OERTA B LT D EHERI S AL, RB & ARG~ & <
VA )V AFEE'E HPV E7,SV40 large T HURR E LU A =X L ZFHL T H(K2), Z
D DFERN D A AAFHAMIE CTlX, STRAS-RB AHAMER SHIRE ] S HI~DRAT & itk
HWTa 7T LD A NN EBHRTHEEND D Z LRI NI,
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34TSR & BB HDEN B AL T Y AKEED A =X

Iy K OBAAEIR T MEIOSIN DFERIC LD . ZHOIEINZIET —F R — R IZIR 5 K fif
WrBETFBE<EEND, £V DT IO OENEETFIXFEHEM T T ITRFESNS D
W< KT - U5k &l U Tl HO RN LA ORRE 2 K72 L T\ 5 ATRENE
WD, FEE ENHOTNG, BEODHEOMIFEG ARG OLEMIZEH 2 eFF
#—€ SCF OH Y7 == k F-Box 47 (Tanno et al, iScience 2022)=<°, 8K/ Zd50H2 %2 D
J 22> B —¥ RAD51/DMCI %V 7 )b— b3 54K+ BRME! (Takemoto et al, Cell
Reports 2020)7¢ &, JHI07 R S0 7 Ye IR THIEN S A ZH OB RE 2 ST T8RO IR 1 % #
BEE LT, ZO—HEDOMZEN G, B HOFIEFRZ IR W CTRAFE S 115 JREBRRY 72
AT = ALLSNT, FHEBMWIZEA OFIEERRH 5 2 & 2R LT,

4B & AR L B EE S L BT REBAGER Y FU—2

BFHEEN) DWW ZTNE T - INT DI A Bt & L T2 OfliERIc SN H 5
ZENMBNTND, TDTOITHET « I DI & W5 & s+ 258 %
By hU—7 LUV DA M > TWnWb EEZ B, &0 b4 A0S
GUNINXT o TF v I RA Y N EMINDHEEIC LV EEICT = v 7 v, KifazE T8
R IR HERR S D, — . AADBESHTIZIZOF = v 7 KRA o MEENH
. B DHROFBECTELEAREAICHEHRTHDL Z LML TWD, A AENHET
PEICRONDNRFXT o F oy VHEIL, BEOEEIRZ DT —°, N7 UV ARY TR
PEZEIN L CF ) MCAE U BERREZER L T D, BT 5 A A TIHEEEE o
AT %7 U X0 D AT — D ~OWEITZ2FF A 5 BIE T2 L~V TORKIEN &
HHDEHREINDN, FDORAN =X LORESL/FT ViEiR Y 0t 2 TR EN R KE %
9 KFDRIENE A TRV, Y 7L — 7134 2 AR b & B 2o ErT & %
BEXE 3% 7 v F = v VBEFRIGEIZ OV TR EZIT> T 5,

o2 1T — AT X T v AT — DR BRIV L 2 79T ZFPS4L B L O
KCTD19 Z [AlE L7(1X 3), R TITHE D AR T T T L0 &kE e X M OliffEs 7'm
B I UASDEEHZ T ERE T RIS 28 E T 0 7T AOEITE & HIZE <L OB T
DIBNRNEMAL S D08, ZFP541 & KCTDI19 1ZE A& A% AL L TR — 5 22mH o
RN AR THEORBZ —FICAICHET 5 2 L2 b L
(Horisawa-Takada et al., Nat. Commun. 2021), 55 CREAYIZHEELT 5 Heat shock factor 7 7
< U —5 (HSFS) D — 0 ZUT A DR & Befe 9 2 & & R\ 72 L7z (Yoshimura et al.,
Nat.Commun. 2023), HSF5 K~ 7 ANFTIUZBW T, B M2 O 7 o 2 Bk
FIREETHDHH DD, DNA X A — TV ORFEEREZ Lo TFT U4 @il T& 30k
AR SN D Z ERb o TnD, 2N H TR HND DNA & A — 0 By 2k
X, S ZSZ O T —ICHETH LD TIEARL . T AR COEENCKRKR LT
HRLEOND, 26T U F = v 7 OBIaFIEHIEICE S5+ % ZFP541 X° HSF5
DOIER)O PNV IHERER B O RIENT BB T NS E TN D20, SBRMRETEIT .
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T/ LHREFSE

Department of Genomic Neurology

DNA O b — #7251 BRI DNA) LN D AEE —HOEAMETHD, EIXZ
OHEELISMC S, & (Z7) DNA, —H# (HM) DNA 72 L BEBMDNAJ LIFTH
DREENFER SN TIE Y, DNA (32 DB ORE-CIEBEDBRETIZ X 0 k2 7 W& 2 s
HZENHLILTWS, FEBRIDNA ODOESTHD V7 = EH (G-quadruplex : G4)
3 1V AREHO T T = AZEATERIIOPIIER SN 5 2 =— 7 IRR&STEE TH D, 4O
DT =20F0 G ANT v b EMHTIND EHFEOFEIIEE L, BVICHEAERERD Z L
T G4 2T 5, ITHFEOHEIZEY G4 BN THRSND Z ERPSNIRY
DNA OHBOEE, 15, T8 = R7 1 7 A, RNA Rl & O AW 7Ry 7eiiei 2R < BY
G422 EWRRENTN D, & 61T, MRERESR E ORI T G4 DSRIEA T =
AL T H D, S0 EiE, G4 ZH0ICHE B 5 DNA - RNA & R A& ORI
BEEEICHBIT DRENCER L, 7/ AL b AR L)L E TGN 7250 % FEE LT
%, F£7=. FE B DNA « RNA 2RI I 01T 208 72 22 1 IREERY & 72 2 AT PRI DV T h
BEtL T 5,

The most common form of DNA is a right-handed double helical structure, termed B-form DNA.
DNA can also adopt a variety of alternative conformations called "non B-form DNA", including left-
handed (Z) DNA, triplex (H) DNA, and other structures. Among these, G-quadruplex (G4) is a unique
nucleic acid structure that formed when a four-stranded structure is produced within a single-stranded
guanine-rich sequence. Four guanine molecules form a square planar arrangement, termed G-quartet,
which are stacked on top of each other to form the G4 in DNA (G4DNA) and in RNA (G4RNA).
Recent studies have revealed that G4 is also formed in cells, suggesting that G4 is widely involved in
biological events such as DNA replication and repair, transcription, epigenetics, and RNA metabolism.
Furthermore, G4 may be involved in pathogenesis such as neurological diseases and cancer. We focus
on the neuronal functions of non B-form DNA and RNA structures, including G4, using
comprehensive analyses in vitro and in vivo. We also examine the potential of non B-form DNA and

RNA structures as a therapeutic target for neurological diseases.
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BRE Staff (2024.3)

£l i Name and Position

Y fase Az Norifumi Shioda, Professor

NV HEH Pz Yasushi Yabuki, Associate Professor

R Fnkk H AT #RBZ  Kazuya Matsuo, JSPS Research Fellowship

ST =

I 0 A ¥ EHEMSEE Karin Hori, Research Fellow

EH: B KB Yusuke Sakai, Graduate student

+H M KB Namiki Doi, Graduate student

M A e A Yukari Aida, Undergraduate

TRk X AR Kenta Kudo, Undergraduate

NG FERA Ginji Komiya, Undergraduate

PRARA HA FERA Mei Hokimoto, Undergraduate
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HAR 965 A Urara Aoki, Undergraduate

JCTEFE®E  Staff in the past (2018.4~2024.3)
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—¥ 3
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—Pra—RKLr
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JNAR JE4f Kosuke Kawakubo — 2019.5-2023.3 KRB B AR A=
i

Y Moe Kawasaki 2019.5-2023.3 KRB RIFHE b TZERR
Xt

tbZ: 72>7  Matsumi Higa 2020.5-2021.3 FEAE o NE

ATHE HEF Kohei Maeda 2020.5-2024.3 KRB H U ZV—77k

— VT 4T A
St
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FRZRBIEE  Projects

MBI TR BN & RE A FBL4 % 4/ 1 DNA - RNA @it ] (05 B LT 21T -
T 5, FEZMINTH DARGHIARIX, 15 OUSHIIN & 13872 DIEHR S AT A Z2 TR UEEE
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1. DNA - RNA BRkigE (77 = WUEH (G4) ] OEYZHIMEEDRR.

DNA * RNA @G I IZZ MR H 5, DNA OFERH) %L B B DNA) & FEEH
TWAHEBREZEHOEATHLIN, ThSNC L EEE (ZB), =8 HA), ~7T v
H7e & [JEB AU DNA - RNA | DN I TR Y, Bl ORFECTEBEOBREEIC X 0 267048
WEEKT D, IEBRHOOES>THSL 7T = WEIH (G4; G-quadruplex) 1%, 77 =2
B 72 1 AREH0 DNA X° RNA (28T G4DNA B LT G4RNA Z BT 5, G4 1X. s
FNZEWEVZ BN S / A EOTEIBRRE A T2 Z LD AN TOMRBICIER DR EE -
Twé B 21X, quAmef7 B AR5y RE X O 0 RGN - $55058
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