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1. ZNFETHRESATULENChKIDOREB O F(C, HIEIEHE- ELFHICEVNTHBO TEEL S, FEERIME L, ZOHTHHIC
H2AXDEFHRR U BEEIZ DLV TIXEREN DY) U ERIES139, Y14212N A THIFADEL - BIELREL TWA I EN D D of =, EHEIZE
WTCEALSTRA A= %1758 H2AXD ) VB E AL B AN BRIZEWTEELREZFEODIEN DM o1,

2. H2A/\IJ 7> RH2ABbd IS8 & D E M O - BB ENLGRREZ R TN BO THENABEE R EFBahd, L
LENFETOEILin vitrolZE (TR EILZRGHEBERIT NI EAETHY. in vivolZH (T AHEEEIXTBATH B, H2ABbdZEFE R HRA
GC-2spd, Hela, MEFICRIFSEAL/O0TF U EENIET H L, PR MU R PAEHBERMEEFOREN LR TS
& NF-kKBAEMEIEESNTRE— AN FE SN S EERH LT- (Goshima and Shimada et al,, 2013 JBC),

3. SVMERIZBELVTMPPS A FEHMAR S KR EMEICES<HEIRT 52 DNARA/OT LA ZE AL =T HSMPP8F IR N H
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(FEREERD) Cellular senescence systems for regenerative medicine and cancer therapy

from the epigenetic approach
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HRERREOHE
(F030) -

HRZIEERLEELEF BB THILE SN TOEEUIAELTEINTLSL,
ZILFEDD FHEBIEITRATHD, £z, BIULEFRICEAELLZIED IR TAvIRERNE
DESZ/OTFL DEEEEEZESIHT 20N EFTATH D, H A D53 H&U pRB family &
BERITMBIZR YT HIENMIRELLFECLENM O+ THY., HRMISTEEAV DM
RZILZEOHLED FHEEIRIBL, SOICQRINTIEF Chkl OFRZEMNSFH LU
EERASFEREL. -G aREFEELZRUZ. QERM /N TR H2ABbd ELUIE
IR T4V IHIEHEF MPPS DIEIIEIE, SMb. PR — RFEICBITHEEMERLIZ, &
MEARITHBEEEICEVTRELRTL—IRIL—ERY, HRISTHmSh T, KAEBRIC
EOTEENBBELEZHEICFECENE. BEAER. BARODFICRITLHIENTE,
EEICERTHIEEALNSD,

-
(ZEXX) :
Cellular senescence is an irreversible proliferation arrest of primary cells and plays a critical role in
suppression of tumorigenesis. However, it has not been understood how cellular senescence is

induced and how chromatin modification affects switching from the proliferative state to the
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senescent state. In this work, we have found that mitosis skip, which is mediated by both p53 and
pRB family, is necessary and sufficient for senescence induction. We identified several targets and
association partners of tumor suppressor Chkl and investigated their multiple roles in genome
stability. Furthermore, we found two epigenetic regulators, histone variant H2A.Bbd and
heterochromatin associated factor MPP8 have functions in cell division, differentiation, and
apoptosis. Our results are expected to be important for various fields including development of

anticancer drug, anti—aging, identifying new markers for cancer diagnosis and cancer therapy.

1. ¥ITE£% 154,700,000 M
(56, EEEE 119,000,000 M. REEHE#E 35,700,000 A)

2. WHAEEMEEAR TER23FE2810B~FE/H264F3A318

3. HIREBM

ZHIEREDIEH RIS/ LA IR L TR O HEEE (FoyoRA 2~ DNA 1818,
TR RFE, RHMREL) ZFoTLV S, NS DL EEE DR ISR E LR L TEE
FREIZKREEFEL TS, 2L EIRLEELEHEEE THALRF SN TOEERN
FTETEESNTUVED ., DFHBILIFLAE S Mo TULVEL, F-MAEESHEEEICE
WTIEDIRTAVIEHNEETHIEZEZAONTLSH ., ZOERERF (I D> TULVEL,
AHARDOEMITOMBZILNFEINS S FHIBEZBALNITT HIE, QChkl BED KSIZHE
fatgiE LML EHET IO EHELNCTEIE. QMIREILFEICEETHIER LY
H3K9 O AF JLIEIEER(H3KIMe3)IZHE S T 5 MPP8 DHEAERZBA, @H2A 7317k H2ABbd D#
RLEMmGIEHICH T EREIZHASHNICTEILETH D AMRTHON-ARICKY. [EEHICHE
RIgEZ NG A2 L EZ S REME SR CESMRICEALESRILENGIT 5 X T L
MY HBRRENERIGEETEIVRATLERIULTAILT. BEEESLVEABRLGEAIG
AT 5ILERBMEEEET S,

4. WARETE-FHE

ARLVARFE T CHIIEILEFESE . Fucc DREFMALIZAALTTRA(A—DUTIIZRY, #
B DBEE1T ol LYFI4ILAZALVT p53, pRB family B LU TR TEKEFER T4
A7) FE T CRIRIMNG] FETES M0, RPE #ifaEEfiIL . SEFOMMELEE
[CBITREERFRILI-, A>T 43 FILIZ/ VI T9RTES Chkl MEF $ilBZRALNTEE S
HZEATLY, Chkl REHMIBICENTYVERIEN BT EARFE LUV U BEIL I ZEEMICRE
Lfze ZOSBEKFEVEFICOVNTIXNAVEF UMD BEEERL, ERRIZ in vitro [2HL
T Chkl DEBETHAHLEMR LIz, SSITRERDORBEIFHILI-KETY U BILE Lz EfR
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LI-ZEEREZREFIE, METE. MiaZ2tE LU DNA BIEREICHFEIRBEEIZOVLTRE
L.Chkl [ICKBUUBRIEDEEMZHLMIZLT -, F1- FLAG-HA & Chk1, MPP8, H2ABbd %
HelLa S3 [CRIIEE . RAV/N\VELHEEATHIAFITOVTEERELREL. IFLE-. EE
FIEICHTEEEMEFNS7-0IZ. H2ABbd IBEIFIR. Chkl /v o7 I hE LU MPP8 = FIFHN
FlSE.DNA YA UOTF7LAEAVWTRRELT 2 ETEFHEREL .

5. MIRAR-KERMR

(B ALR]

(1) F-HREZIEFEO D FRIEZBHLMNICLT,
CNETHREILFEIZX p53 H KU pRB family NBETHLZENRTMO>TULV =M, FD
VERHEIZ <MD TLEMN D =, H QX Fucci DREFBLE=ZALSTRA A=Y
[C&Y. ANVAFETTHlBZLZFESE. MIBRAHOHRETo-. DTDOHEER. B<
REZEIZZIEBIRIZEWTH R A B B (mitosis skip)ZE L TAEER Gl fiIfaIZH A2 R
H L1z, S5IZ@Mitosis skip 121 p53 {KFFHI%E APC/Co M iEMILL pRB 7731 —{KTFEHY
M EAGIEEFOESIMHICL>TEIEREISIND, @G2 #AIZH 15 pd3 DIEMHIEA
mitosis skip B LV EZILDFBEICHENDT+HTH5D, DCDK4A/6 FHERF p16 (LA
ZAE DR A H G HAIETEE L [CLETH D, OEARRNDOZLHE (ERDIELB) IZHL
T3 mitosis skip NEEAEAK G HifAAREHEINT-, LEDIEMHRAZILEEREDHT-G
SFHEAREBL, HRMIZEEHEIN =, <Johmura et al., Molecular Cell., 2014>
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(2) Chkl [FEBAREMMFICEVTHLEIZFD,
Chkl IR BARREMHFITBO TEELEINFIEFTHY. Chkl ZRET HEMAAELL
AEEING, TOTAIVRBIZELY. Chkl OFBFRESLVHEEERT 9 FERE
Liz. ZD#ER. MREAHEERF. MEFA/N\VE, AEXFLTOTT7Y—LRAF. R
TSAL T RFHE ZLDFR Chkl 2R FERELTz. ZTDH THHEIZ H2AX DFiFRY
UEBAEIZ DL TIXEEEN D) U BR1E S139, Y142 (2 Z THIBE DB - 1E8TE LB EL TLVB &
oMotz EMBICENTEALSTRAA—D T ETHE H2AX D) VB E AL BIKS
RICBVWTEELRERBNZH DOIEN DM o, Chkl ICTKDERM SN EEMS JUVIG

L1-5F ORERAEEL T, REEREHAEFHBON T EBOBRIOUIT,

<Haruta et al., manuscript in preparation>
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@) TED T4y IHIEHEAF MPP8 [EFF R THEN B B FHBBREIZH T 5HEE R
EETHD,
T MERICE T NPPS NS S URREMRICSCREFEITSEIINATI/O
7 LA ERUV-fEHTH 5 MPP8 FIRiNF| HeLa MM TIX. MMEIZBE T SEEFHERINH
ENTWSZEERHE L, &5IZChIP sequence fE#im 5 MPP8 2 —4°yw MBIEF L
[Z1% H3K9me3 DEFEILREO NS, MMFITEDC R T4 v 7B TH S H3K2Tme3 K&
BLTWAIENAD 0Tz, BEAREEHA S, MPP8 (X DNA A FILILEER. EX R AF
WEEBRELUVER U AFIILLEBMERET SRFEMEEERT S EERH L,
CNLDFBRIFBEICHRE SN TLVS H3KIMe3 L DABEERLUSN DI L H FHEIC K
Y. MPP8 AMEICEES T DB FDRBFEIGH L TLHAMREMEZRLTWL S,
<Nishigaki et al., Biochem Biophys Res Commun., 2013, Goshima et al., Nagoya Med. Journal.

2014, Murata et al., manuscript in preparation>
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(4) ERR2 /)T H2ABbd DFEIR (L NF-KB IKBERIICT R — REFET S,

H2A 7317k H2ABbd (S48 1E D f5 2 O - IR EMNGRIE R e oiBH TH
HAEHEEEZ D LTSNS, LOALINETORRZREIL in vitro IZE 1T 2L F R HERERR
MR EAETHY. in vivo IZHITHHEEEETRBATH >, FH < ILDH2ABbd [EFFF R AL

HIRRSEICRA G 9 A B FDEEEMILEITICE @H2ABbd FHEERICKY ., XULAY—LM
FRELL.DNABENELSHIE ONF-KB BBAEMHILSN, TR 2 ZANFEREINS
& OHMREBLLFEED—DODAILRTHS DNABISEE 5 X HEBIGEIICERT HL

ZEASAICL =, LEDFER M S, H2ABbd (FHIRERREICE VW TEELZERMN N\ T

FTHBDZEN S M7z, <Goshima et al., JBC 2014>
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