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Specialized chromatin exists at centromeres and must be precisely transmitted during
DNA replication. The mechanisms involved in the propagation of these structures
remain elusive. Fission yeast centromeres are composed of two chromatin domains: the
central CENP-A(Cnp1l) kinetochore domain and flanking heterochromatin domains.
We showed that fission yeast Mcll, a DNA polymerase alpha (Pol alpha) accessory
protein, is critical for maintenance of centromeric chromatin. In a screen for mutants
that alleviate both central domain and outer repeat silencing, we isolated several cos
mutants, of which cosl is allelic to mcll. The mecl1-101 mutation caused reduced
CENP-A(Cnpl) in the central domain and an aberrant increase in histone acetylation
in both domains. These phenotypes were also observed in a mutant of swi7(+), which
encodes a catalytic subunit of Pol alpha. Mcll formed S-phase-specific nuclear foci,
which colocalized with those of PCNA and Pol alpha. These results suggest that Mcll
and Pol alpha are required for propagation of centromere chromatin structures during
DNA replication.

AT ERR
(BEHHAL - 1)
[ERES T A & &t

2008 fFE 1,200, 000 360, 000 1, 560, 000
2009 A 1,000, 000 300, 000 1, 300, 000
2010 B 900, 000 270, 000 1,170, 000

I

FIE

S
or

il 3,100, 000 930, 000 4,300, 000




BREAYEF © 5> FilME

FHRAE DS F - M E - £ - 5 1TAmT

F—U— R RERERE. B b AT BERREM, Qg

1. BFFERRAA SO 5=

HEAEMYGIRE S b o AT ORF RS,
DO WEAIE A~ DO EIRRIZEE RIET D DI
B BEWREES. T b A TR
FOoHROayT RAAL L THDLFR T
L. TR EEDDH~T s awTF
FEI N SRR SN A % b o 7 EEEI U
BTREGOEGE LT ERSE - aEICEET
by bu A THEBEOHIAZHEW, ~T ey
D~ F UG LT FER ORI R A A
WEEZ AT 5. 22 Tlde 2 b H3 1ot
Lo T EFDONRY T MT 5D CENP-A B
JIETDHZENEELINDZ LT LM
LN TWAB. AT s o~ Eikld HP1
EAREDO~T O v 7 u~F U EANRE
L. iRk oEE(a e —Y g V)ICHE
TRRERE A 1295 DNA R E b o
FE RS A & DY AR L L T UL ER
F-BmEaEnsnix. #nn SHodb gz
DBRIAT 4w 7 RBRTHAIZHLND
OF . T EAERMBIDEFFE-> T,

AR 2 BB ICBE 53 2 B R ORI D
BN BT Mcl-1 (52mERE) DOREREME
WrairTo7-. Z O TE®DIT DNA KU 2
TF—RBaDT7 7YY= R ETRE
35L& DNAERICEBE 2K Z3. LiLIFE
BRZ, ZNUNKRETEHEE P2 AT, mat
fEik, T e ATHERICBT BB T LY
2 T MRER S A D MR 6D T BRI £ B
s Lz, ¥Rk bo A7 fEE iz R
L RAAS L EZONLO~T B 7 0~T 4
VRAALUDOWITTYA Ly T E R
LTWBHEWNS, ZNETITAVWEEZALTY
AV U TREDOER L IIR -T2

B RBCh oo, ZDOJRRZHEL T,

EEHE T be ATHEBICBITSE A
NHS3, AT EFMALRTLHELTWNAS Z
EAVHIB LT, AAREIRICBIT A E X b
DT EFIMMEDEETEFRDL L, ~Ta s
0~ F U EEIC G L CT ' F b o Uik
L. A Lo DN SNE 7o
7=, ZOX 7L DNA i~ o icE
FNLXRIETHDLZ NS, BRIChH
vVl A N OBT B F AL
ko X7 ATHEE, ~Tr s a<vF Ui
M TH D EDIEEHRDOS & EDEYME
R L CE .

2. OB/
bivbiTn 2R DNA HHK T TH 5
Ml EEEN . B haAXATOFR a7,

~TaravwF O GTOFE T, ORI
BEOHEFFICMNEATHD Z L2 RV L.
ZORFDOXRBIZE Y, DNA AR O SRH.,
Mk etk a b — 2 3 o OfEE. YRR
DOEENBEIND. FFCx R b a7 g~
® SpCENP-A Ovu—F ¢ v 7 REFIZKIE
LTCWDZENENTHD. Lo T,
Z DR+ DOfEMNT A8 L C EFEo DNA EHfl L
R 0~ F UAEE O - (RIEL 2R
=X LDfFEHO—B) & 72 D AIEEMEN B 5
DT, ZOfENTZEBE LTz,

3. WHFED ik

Oy R M1l OERUA 1 & L COREREITLL
TSI ST,

1) DNA R Y AT —F o &V EEH, PR
MFEERRS Y . T X AR & ik~
STA N NOTav TSI ETALE
Zbihb.

2) HEHREAIKGINS IZEEND.

3) Mcll O RTE S % F.00Z, PCNA
EEENEFI LS T2 LB LT

—J7. Mcll YR RE 2 HIH 35 2 &I,
FOERICEDIEFHMNOSLUTOLSICE
tbohnd.

4) BRECITEY heATIcBFsae —
TarynKRETS.

5) BEETEL Fr AT OF R a7 fElk
(ent, imr) IZBF LB LRI L T
DMERET D .

6) T haATO~NT T Y O~F HEE
(otr) MM, mat PEO~T 1 7 o~ F aEik
(mat3) BT DB TV A L v v 70k
FE. BRAIZ, ¥ haTHEkE~T e 8
<~ T RO WE OB YA LT
DA FIREIZAGHE 3 5 28 513 Mc 11 23 9] 8 T D3]
ThoT-.

7) ~TurzavF UOERICBT A BE T
AV T BREREINDITE DD BT,
~TuaruvFrERTHS swib (HP1 RE
0 7)) ORTEIFIER . H3K9 D 2 F AL DFLEE
HEL LTV o T,

8) AR TITF R haTEkickIT 5
SpCENP-A D JRIENE L IESINTEY . #
DORHVICE A N HIREREL TV D.
CENP-A D ¥ 3 ka7 ~DJFLEICITZ N E T,
Mis6, Ams2 |Z & 2 EEEEMFEH TV 23,
FaEasE A L S TRAFR Y 1 Mell



OEBEIXZ DOV & HIERFEAIC
ML TWB.
9) Mell KHEIZ X
5.

D Qe RS R R 2 A T

F 2 TR TR, Z OBEBIK T 0 Yt ikt

E~OEG-OfT 2 F0LIciEz, B hr X

THEE LHRE, ~Tn u~TF UMEEED

%b%ﬁo&/ﬂﬁﬁﬁ&®%$%ﬁ&é
Z izl

4. WF7ERH

Mcl 1 ZBRICEL DBy ba A THEBICEIT S
G REE A~ DR ERRDHHP T, W< O0
DR T & F NVALEE R B AR 1 O R FE L T
Mcll &R ORBADESFENZINH S5 2
ENHIA LT, FoCREKR S R IEDT
Y FIRIRREEE R A, B b xT
fEIDOE A h HA OT BFIERTLES
TWAZEMHB L. fho, Fro~Ta s
0~ F I T ORI D EE T, ChIP
on chip T# /J LUA RIZr LIz 2 A,
Yo ha X7 HEKE mat fEIICEREAIIZHS
HA4 DT v TFNMENRTTHESI N TWVDE Z L3P
Mol LRI HIEFR O T & F W ALEE
FLLTHOLNTHDHEDODOWNTAMN Mell
LEE L TWENEHDT-DIT, Hos2, Clr3,
Sir2, Hst2, Hst4 7¢ & & OB&FHEEE % 7R
RN, FERARE S5 2R T L OIEFRETE
VIR

IR LTz Mel 1 BROFKIHIL, % b=
THEE, 2 —Yary, ~TurZ7uavFUE
B CFBL & A D — 8 D Yu o R B 5 oo 1
)3 DNA AR DT Z ORI E DR - &
LTHEBINTWDAREMEEZRS RE LT
WDLRN, ENEFNERETHIEALIX
SpCENP-A, = ~—3 > Swi6(HP1) & & & K
v H3KOMe LR, EOFEICIYZEN
SIZHET A0 A RO T EF L
ThY., TN ERIZH > TENEFNLDOEH
BORIE L HBERBOEBELZERL TV 5D
ITRZD.
RS, HAHFED HDAC OIBFIZFEEL T Mcll KB
Bl ALy OB NEHSHIC
MHlEN2 2 2BELTND, FxbhaTy
EIVCHAGAENT- B A R IR T B F UL
REICHY , FHARINT-E A N TG E
W7 EFbEnTWD Z ki;<ﬂ%ﬂ
TWb., 22T, HHKFICBTLIX7 LAY
— LADOFRERL 7D LIRS, KOS E A b
VDOTFTIRY s RSB A RNUT B F ALK
ISTHIEI S, 2Ok R N7 B FAALK
% Mcll ZEE2S DNA Rl L v 7L LTV
IN—bTHIETIXI LAY —LDOfiREE,
BBV LIEoEL, #iie 2 OB A
ﬁ%#ﬁbfwé&onﬁﬁé%vw&

LT L7z,

5. E/RIERSUE
(WFgefREE . I3 R ONEEM EE 1
1T TR

(MRS ) (2 11)

(1) T. Natsume, Y. Tsutsui, T. Sutani, E.
M. Dunleavy, A. L. Pidoux, H. Iwasaki, K.
Shirahige, R. C. Allshire, F. Yamao (2008).
A DNA Polymerase a Accessory Protein, Mcll,
Is Requiredfor Propagation of Centromere
Structures in FissionYeast. Plos One. 3
(5) e2221- (EFHHY)

(2) Y.. Yamada, Y. Tsutsui, P. Russell, H.
Iwasaki and B. Arcangioli. Mus81 is
essential for sister chromatid
recombination at broken replication forks
The EMBO J. (2008) 27,1378 - 1387 (#&F¢
H)

(&) GH7H)

(1) Yumiko Kurokawa, Yasuhiro Tsutsui,
Hiroshi Iwasaki, Fumiaki Yamao

Characterization for sumoylation of
Schizosaccharomyses pombe Rad22 protein
involved in homologous recombination and

recombination repair, BMB2010  2010.
12.8-12 #hH

(2) Characterization for in vitro
sumonylation of S. bombe Rad22 protein
involved 1in homologous recombination
recombination repair.

Yumiko  Kurokawa, Yasuhiro  Tsutsui,

Hiroshi Twasaki, Fumiaki Yamao, %5 32 [A]
HAR >+ yrasFs Bikf
2009. 12. 10-14

(3) Biochemical analysis of fission yeast
F-box DNA helicase involved in
regulation of homologous recombination
Yasuhiro  Tsutsui, Yumiko  Kurokawa,
Hiroshi Iwasaki, Fumiaki Yamao, #f 32 [A]
fAEMTFRES BT 2009. 12, 10-14

(4) Fission yeast Rhp51 is ubiquitinylated
by F-box DNA helicase in vitro
Yasuhiro  Tsutsui, Yumiko
Hiroshi Iwasaki, Fumiaki Yamao, The
International Symposium on “Chromosome
cycle and genome dynamics”, Nasu, Tochigi,
Japan 2009. 10. 20-22

Kurokawa,




(5) Fission yeast Mcll, a DNA polymerase
a accessory protein, interacts with
SHREC complex in vivo

Yasuhiro  Tsutsui, Toyoaki  Natsume,
Takashi Sutani, Hiroshi Iwasaki,
Katsuhiko Shirahige, Fumiaki Yamao

The International Symposium on
”Chromosome cycle and genome dynamics”,
Nasu, Tochigi, Japan 2009.10.20-22

(6) BIOCHEMICAL CHARACTERIZATION OF
FISSION YEAST FBH1, A DNA HELICASE WITH
F-BOX INVOLVED IN HOMOLOGOUS
RECOMBINATION

Yasuhiro  Tsutsui, Yumiko  Kurokawa,
Hiroshi Iwasaki, Fumiaki Yamao

The 5th International Fission VYeast
Meeting, Tokyo, Japan 2009. 5.10-14

(7) _Y.Tsutsui, T. Natsume, F. Yamao,

Characterization of fission yeast
Mcll involved in propagation of centromere
structure, BMB2008 2008.12.9-12, 7k
—FTAFL R

6. WFIEHR

(D) WA A

(HE 3B (YAMAO FUMIAKI)

[E NGRS TFIIIERT - RS R - B
7eE %5 : 10158074

(2) ooy

A HERE (TSUTSUI YASUHIRO)

W T¥ERT KFRE - AL TR
B - B

W& 1 00390625

(H20. 4—H22. 3)




