#&=L C-19

AR EGBENRARREE
Rk 2 445 A 2 5 HEUE

MRS . 72602

MRER  WFEREME

HHZEHEART - 2007 ~2011

EEEE 19057008

MERBEL (F1X) MEXFFT—FIZL20HEEERSFDENREFIHE

HEEEESL (FEX)  Control of mitotic apparatus by mitotic kinases

MERKRE
[LH = (HIROTA TORU)
DB FEADNARESR - NAPRZRRT - RRFEL - K
HREES : 50421368

e R OBEE (Fis0)

AWFTECrX, HIIREEAHIE O 56 & 22 DRI 2BV T, MIS T — B OB 5 TREE REE
L., ZN560 U U BALERiOEFREZ AT 5 2 L1 L - T, MBI EIEEE W THIE S 3T
WHDEMIT A Z L2 B E Lo, FsER & Yot iR e Bk ia 2 ir L, kg
DOBREMENTY — V&3 L. FRAP {EOE A LV B R OfT 2 ATREliC L=, 2
ZIERALTKRD 2 0084257, 1) Aurora FF—FDiEMIL, B hrAT7IcB T/ o
~F 1 HPL L OB AERIC LY | B ROEEbEEEEZ S U, ELWUNERES
RITZEEZRAM L, 2) Cdkl O, arFr o> 11l ©Y Ukic X -7, Polo %7
— P OYARIER~DFE S 2R L. MBI 2ROk 2 Bt 5 2 & BRI ST
Sfy THHOFEE LY Aurora & Polo 37— O AR BN RIR ST,

WFFERR OBEEL (530) -
Cell division is a basis of cell proliferation, and thus must be under rigorous control. The
research aimed to elucidate how mitotic apparatus are regulated by mitotic kinases including
Cdk1, Aurora and Polo kinases. To study this, we first established a series of cell lines that
stably express fluorescence labeled proteins in chromosomes, kinetochores and microtubules.
We then set up a condition to study protein dynamics using the fluorescence recovery after
photobleaching assay. Using these cell lines and technique, we obtained the following results:
1) Aurora B promotes the release of HP1a from chromosome arms in mitosis, but a small
subset of HP1a become a part of the chromosomal passenger-complex (CPC) in a
phosphorylation-dependent manner. HP1a, was found out to be an essential component of the
CPC to prevent mis-segregation of chromosomes. 2) Cdk1 targets a subunit of condensin 1l
complex, CAP-D3 to initiate chromosome condensation as cells enter mitosis. A
Cdk1-mediated phosphorylation of CAP-D3 induces recruitment of Plk1 and further
propagation of phosphorylation widely on the complex, which promotes condensin 11 to
assemble chromosomes. These findings highlight the distinct properties of Aurora and Polo
kinases in regulating mitotic apparatus.

AR TERR
(SHEHNL - 1)
[EREZES [ & B

200 7HSE 18,900,000 0 18,900,000
200 8AfE 9,800,000 0 9,800,000
200 9fE 13,300,000 0 13,300,000
201 0%4%E 12,800,000 0 12,800,000
201 14 9,300,000 0 9,300,000
=T 64,100,000 0 64,100,000




WHIE5Y Ry - AW

Pt 053 F - f1E - AW - o AEmsr

U I MR, ReElk, W, SRR

1. WHEPAR SO 5

W)V UEblE, Z v 37 B ORFRSE O T
T b AEMEICENTEMTHY . AT
RS ) IR R B o R s RN DR AE X [ =353
ST D,

(2) My ET—#H D U B LRSI X > T
HITT 20T, IM#IxT—E8] LRHSh
LR MEE A AT X T —ERNZ O
oL 72 HHEFETHD, Lz ->T, MH
X —¥ OMEE & T OB PE AR T <
Z L, MRS HD Y R ORI EE R
FEHNORBLZ EITALNTH - T,

(3) AW DB - HATIX, VA 7 VU MKTF
P — 1 (CdkL)DIEM:
Nz C, Aurora 3 X OV Polo & Vo 7= 75 24
FT—En, nEMOFEL DA X M, XD
BN REDY 2SO LR BN -
T& 72, FRIZ THRhEE(R, Aurora B 1%
Yegafk, L 250 Aurora OFIEISIHH G 5 )
(272 5o -7z, Polo ¥+ —+¥ (PIkl) (Z
DWTIE, BRI h 05 Z & filikk
Yt P RO MRBER IR I D Z LR m b
Tz, Lol ZnbOMEIFF—ED
KEEHE L 00> TELT, ZhbHo
FF—EBOEFELEIZHOWVWTIESFLL
TOIFFITR S LT,

Aurora A |

@) Fexld, FEATHIZEICIB W T, Bfaikic
EHAMIEE T D ar T v v | BE
RIRDEENE L OORAERICIVIAEND
L ETHENCEIE L T\, Sl 3w

IHRTE L TV B 08,

Ty I OB IAZIE Aurora B OJEPEIZ K
FLTWDZ &b RWE LTz, EikisE
RIZEBWTIX, Aurora B 13 8/NMEDOILES %
flete LT Qefafi & v INVE O Y el & & il
MTHIEbWME S, b 0BEND

[Aurora B (X531 D% — 2 A — N— % RS
D 2 & TYERORSERIC T2 52 . &
D RFME D 53 AL TE O IH 7 TR REZE AL & 7T RE
IZLTWD ] WO EEMREANEE HSN T
Wz,

2. WHEOBEM

AL TIE, DX —E 0&E 2 523
T LT M O HI RS 0O SR Y BRAR I
TFa—FLIEWEBE R, DFV ., HEW
& —+¥ ® Cdkl, Aurora, Polo (Z L - CHill{#
EOTDEBERGFIERLT, BBELZO
%@%%@@%%@ﬁ%%-EM%%$%K
KoTHma+sZ 2 HE LT, &<IC

B L CiE, BRROEENGERICTH
T EED D, T XL > T, R WEW
DINTHEIT T 2 0 2 et ds KOV EEIR D3 v

PNTTERL S 4L, iS4, BRET 2002 &
WO REICK LT, T BRI K D078
HEOZEAL] EWOHRICS &S HEER/D
ZEmHARRLE,

Aurora B

3. WEDIiE

M F— OR&E % 5y i CELUE T~ <
IID OEERIC K o CTHEHEER 2 HIE % 500
LB TEREL, TNOOIRD N,

DUMTYL AR, REFE(RSE D5y 2EEE OIS &



HrerBlz L, M#IX T —BIcL 2 ) vk
EMi DLW FIEER LN T 5, FRO~T
U7 e LTI FOBEMRE AV, A
faBles & ik & U BMEE R fgNT &
RN 2 AR b TCT e —F 4559
SE LT, BT —7 7 a— 13U ToL
B0 LT,

(1) > GUHETT O B4 T K OV GL4E 8 O
Ry TOBRERBILS | A OWET 2 KT 5
PA Y 2 ROG AR - SRR ORI T 0
WAL % T, AT 75y T- OB &
A RRREHICBIZE T B, IRV T FRAP RRATIC &
ST BT DXRT 4 7 A %I - kT 5,

(2) AH S TEIEICH T 5 R x ) —E
DGO/« SR FT—E D 95 Cdkl,
Aurora A, Aurora B, PIKL &\ o 72284 X
—BOEEDEEMEN S, TN HITEAER
., ENENOXF—EEREROICIHE L
% Do FEIRER X UYL AR I L ORI FEIR O
JEhE - B L AR D,

(3) I EMERL Y 7 O AEALF IR ¢ in
vitro TR ZRRIT 24TV, ¥ — B L
HRROFEMEZH G T 5, S HIZY VR
6% 25327 BERET D, £OHTRIC
o5&, U UBALEAAL R RATURZ AR L
FEEE ORI W TR O Y B b HUR
HBLORH & [EEZRET D & L blo, FE
DF T —BIRFEERGET 5.

4) VUL & TENREOBLEMEOMRF Y
CVEBAVERPL DT T = BRI X o TIEY v

WAL RIKZ BT D, T DOREFYRIZONT,

JREDHE L FRAP fi#fTIC L - T, U Rk
XD TERROELEMRFTT 5, fEHE(2)
DX F—VIHEREORT R L 45,

(5) JEV VELE RRDRBIC K BB
T DRRAT - JE Y L BRI BLR % 6 BRI
BINDRRIEEDREEN., HDNTED
FERE L CHE SN RBIFOENE - EEM
FENT 24T 5. S BIT, MOBHESY T DJR/TES
BIE~ORE L FT 5,

4. WRIERCR

AR OHEHEIZ LY MBIFF—BIlo L DY
BRSO B4 OO A B IR - oD il AR 8 L Y
S, Mfas SR R BRI BT D ¥
YN B D) EBEH O EENE A BARH
ICHCE D LD IC o T&E 7z, BRI HT
JERRITRD &Y,

(1) FHBEIR & YR DGR X » X7 D
St FERERAIG 2 BN U, 2y 2EEE O BhRE
FRMT Y — Bl L=, RFIZ. FRAP {ED
AKX VB FREB O 2B 2o
Too TAUD OFFFTFIEZ, IR HSEAE O
BB, IR TS T Ui
S < BRI AT | OREMTIZ A < JE AT
BETHD,

(2) AuroraB OfEMEIX, a2 —T B LUE
OIRHEER T T D ¥ =2 T2 v DY RS
DB ORBEICE S LCWD Z ERphol,
s ERIBRIZ, AuroraB I~ T s o~
2 N7 H HPL oD iR b ARET 228, fif
B L7z HP1 a®— 1% Aurora B <° INCENP &
EBICREER Ay Yy —EHEERICERY
RENDZ L, TRIZE- T, ZOEEGER
B bR ATICZELTRET S LTk
HZLEAM LT, HPLaZ & A7 Y talio]
vV — AT, WUNE & BIFR DR
A E WS hr AT IZEBIT S Aurora B
DOHREZE T ICRET 21 DICBETH D



ZEDBHBMNT 0T,

() M I oY ERERE A S 2T

YN, Polo ¥ —E L Cdklizk b
WA 7R A2 5 Z 2 BT Lz,
Cdkl A= T vy WEAKRD CAP-D3

VT a=y b VT HZ LR, Bt
G 2 PR T D A1 v F e DR TH 5
ZEEExIEDE (FH),

Interphase Mitosis (prophase)

Smc 2
FOWS

Condensin Il PIkT

Activation of

— -

Thr1415![l\b :
S

| -
/4

G2/M transition

Chromosome
condensation

% Y, Cdkl % CAP-D3 ® Thr1415 7 Jk %
VoWt e, Zihk PIKL 3§ LT, %
DHEALIFESE L, ZTOPIKL BT v
NoxY 7=y r&/k< Y BELT 5
ZLIZEo T, ZOBEAKREERL L, B
EARDEREZRET D L) A=K LN
BHOEMNI o Tz, TOA T = A LT, Yefh
RO EIC B U CRERE AN B3 D 1R A AE I
W2 T D = LRI S LT,

(4) MHIFF—EIZ2\ T, Aurora & Polo
T — B OB REER RN O LS~ T
7=, BB, Aurora ¥ —Eix, KEHSTO
Ho— 2 A= =R AN R AE & 9D —
T, PIKL X Cdk1 Wi LTl s X,
BE 0 F OBEFRIGVERI172 b & Ol & 1
BT LWIHEREFHERHY ZHThHDH, =

NOFEDHNEL, A%, MillenRo AT =
ALZ S BIZHED TN H AT, ARnb
HERHEAZRET L EEZOND,

5) M#ixF—Folxoxid, £TLDH
all-or-none TiE7/e< | @\ F T —BIHMEZ L
FET L7 AL b, HoHRIEET
BV HRmbH Y., T —EDOIEMEDOLERE
X TBERY) THDHZENDhoT, 2L
TeBRENG, A%, MBIFT—E 0 TEHR
BRI T ) L PR ARZEMED &S BAD
AR RE & OBEMENER S5,

5. RSN
(WHFEERAE . WHIEoHE M O 784 12
(TR

UdEsEams0) (BH1 3, &2 THEBAY)
1: Abe, S., Nagasaka, K., Hirayama, Y.,
Kozuka-Hata, H., Oyama, M., Aoyagi, Y., Obuse,
C., and *Hirota, T. (2011). The initial phase of
chromosome condensation requires
Cdk1-mediated phosphorylation of the CAP-D3
subunit of condensin Il. Genes Dev. 25, 863-874.

2: Ito, G, Kanno, S., Uchida, K.S.K, Chiba, S.,
Sugino, S., Watanabe, K., Mizuno, K., Yasui, A.,
Hirota, T., and *Tanaka, K. (2011). CAMP
(C130rf8, ZNF828) is a novel regulator of
kinetochore-microtubule attachment. EMBO J.

30, 130-144.

3: Smith, E., Hegarat, N., Vesely, C., Roseboom,
l., Streicher, H., Straatman, K., Flynn, H., Skehel,
M., Hirota, T., Kuriyama, R., *Hochegger, H.
(2011) Differential control of Eg5 dependent
centrosome separation by Plk1 and Cdk1l. EMBO
J. 30: 2233-2245.

4: Abe, Y., Okumura, E., Hosoya, T., *Hirota, T.,
and *Kishimoto, T. (2010). A single starfish
Aurora performs dual functions of Auroras A and
B in human cells. J. Cell Sci. 123, 3978-3988.

5: Nozawa, R., Nagao, K., Masuda, H., lwasaki,
O., Hirota, T., Nozaki, N., Kimura, H., and
*Qbuse, C. (2010). Human POGZ modulates




HP1 dissociation from mitotic chromosome arms
through Aurora B activation. Nat. Cell Biol. 12,
719-727.

6: Ohishi, T., Hirota, T., Tsuruo, T., *Seimiya, H.
(2010) TRF1 mediates mitotic abnormalities
induced by Aurora-A overexpression. Cancer
Res. 70: 2041-2052.

7: Kodama, M., Otsubo, C., Hirota, T., Yokota, J.,
Enari, M., *Taya, Y. (2010) Requirement of ATM
for Rapid p53 Phosphorylation at Ser46 without
Ser/Thr-GIn Sequences. Mol. Cell. Biol. 30:
1620-1633.

8: Uchida, K.S.K., Takagaki, K., Kumada, K,,
Noda, T., and *Hirota, T. (2009). Kinetochore
stretching inactivates the spindle assembly
checkpoint. J. Cell Biol. 184, 383-390.

9: Tanaka, K., and *Hirota, T. (2009).
Chromosome segregation machinery and cancer.
Cancer Sci. 100, 1158-1165.

10: Munirajan, A.K., Ando, K., Mukai, A.,
Takahashi, M., Suenaga, Y., Ohira, M., Koda, T.,
Hirota, T., Ozaki, T., and *Nakagawara, A.
(2008). KIF1B-beta functions as a
haploidinsufficient tumor suppressor gene
mapped to chromosome 1p36.2 by inducing
apoptotic cell death. J. Biol. Chem. 283,
24426-24434.

11: Zhang, D., Shimizu, T., Araki, N., Hirota, T.,

Yoshie, M., Ogawa, K., Nakagata, N., Takeya, M.,

and *Saya. H. (2008). Aurora-A overexpression
induces cellular senescence in mammary gland
hyperplastic tumors developed in p53-deficient
mice. Oncogene 27, 4305-4314.

12: Nakajima, M., Kumada, K., Hatakeyama, K.,
Noda, T., Peters, JM., and *Hirota, T. (2007). The
complete removal of cohesin from chromosome
arms depends on separase. J. Cell Sci. 120,
4188-4196.

13: Lipp, JJ., Hirota, T., Poser, |., and *Peters, JM.

(2007). Aurora B controls the association of
condensin | but not condensin Il with mitotic
chromosomes. J. Cell Sci. 120, 1245-1255.

(2K (GF6 114)
1: Hirota, T. How chromosome assembly is
triggered in cells entering mitosis. 6th UK-Japan
Cell Cycle Meeting. 2011.04.10-13
(Windermere)

2: Hirota, T. How chromosome assembly is
triggered in cells entering mitosis. Impromptu
Seminar at the IMP. 2011.04.14 (Vienna)

3' JEH F 7b§/uﬁéﬂlﬂ’ﬂ&:jscj‘é§§'\:iﬁﬁ®§‘é$
%:% SHRHTE. 55 52 [B] H AR IR

ﬁ%?é% 2mu5m22@ﬂ®

4: Hirota, T. Probing separase activity reveals its
switch-like activation at the metaphase-to-
anaphase transition. The 2" Dynamic
Kinetochore Workshop. 2011.06.15-18 (Vienna)

5. JAH F. Y RSBt RSN Z RFET 5
A ﬁ:x“A. AeE KRR - Sesmdm A
SERFGERE © Sy ER R R .
2011.06.24. (FLig)

6: Hirota, T. Probing separase activity reveals its
switch-like activation at the metaphase-to-
anaphase transition. The MEXT Priority
Research International Symposium “Cell
Division”. 2011.06.29-07.01 (Hakone)

7: Hirota, T. The switch-like activation of
separase ensures chromosome segregation. The
GCOE International Workshop “Mitosis”.
2011.07.04 (Yokohama)

8: Hirota, T. Heterochromatin protein 1 is an
essential component of the chromosomal
passenger complex to prevent missegregation of
chromosomes. “F-h% 23 4 BRS04 [
B~ F LA F T ADGy
2011.10.20 (=)

9 JAH .. Y RoBEo EfENEE RIET D
ABH= AN, FI AL T O— R .
PV A2, 2011.10.26. (Fndt)

10: Hirota, T. How mitotic kinases control
chromosome segregation. &4 K~ GCOE - Y
T 7 R4, 2011.11.02 (REAR)

11: Shindo, N., Hirota, T. Dual role of separase
during the metaphase-to-anaphase transition
ensures chromosome segregation in mammalian



cells. Annual meeting of American Society of
Cell Biology. 2011.12.03-09 (Denver)

12: Hirota, T. Probing separase activity reveals its
switch-like activation at the metaphase-to-
anaphase transition. % 30 (8] H K%y AWM.
VAR Y T AL 2011.12.13-16 (i)

13: Uchida, K.S.K., Hirota, T. Does the
spindle-assembly checkpoint monitor the

presence of tension? %5 30 0] H A4y A= #2222.

U—2r gy 2011.12.13-16 (fik)

14: HEFEELA . JaH . Separase [XY:fafRsy
BElZBWT— AN &2 B9, 5 29 [
KO —27 g v 7 2012.1.25-27 (FKARIER)

15: AEMFni, JAH =, Separase @ H C.UIWT
2 X B YRRl . 25 29 R iRy —
7 va v 7.2012.1.25-27 (FKARIER)

16: FEpfEsr, JAH =, 7 u Vs RS R
KIZ L % Greatwall 37— OFEREfRHT. 55
29 YA kT — 7 o3 v 7.2012.1.25-27 (B
PRIER)

17 JAH . DA D BE M5
AR AEZ X L. F2 8 [aIEE RN T R
RS - KIEETE 2012.03.02 (_L#E)

18: JAlH F. b MRRIZRIT DY kD 5y
BOKERE . ESZAAMFZE | 2 —BF5ET. & 2
F—. 2010.05.28. (HH0)

19: JhH F. YR oBEOBR 2 RET 5
AH =R T E DNA R, & —.
2010.09.17. (K #L)

20: Hirota, T. How chromosomes are assembled
in cells entering mitosis. The MEXT Priority
Research International Symposium “Mitosis”.
2010.11.08. (Tokyo)

21: Shindo, N., Hirota, T. Visualization of
separase activity defines the activation timing at
the metaphase-to-anaphase transition. Annual
meeting of American Society of Cell Biology.
2010.12.11 (Philadelphia)

22: EEOKER, NHEFE., JAH . Aurora B
1% HPLaD BYREMIFE 2 /1 L 220 L To Ye el fy
Bl 2 PRIET 5. 56 69 5] B A FEFIRE.

2010.09.20-22 (KBR)

I

23: HHHE=, OHER WL I B Al
i Mad2L2 #5445 F CAMPIZ L 5% % b o
T INERE G OFE. 55 69 Bl H A
“FAfTRA4S. 2010.09.20-22 (K [)

24: RIIEAR, BIEES =], JAE F. The initial
phase of chromosome condensation requires
Cdk1-mediated phosphorylation of the CAP-D3
subunit of condensin Il. % 33 [a] H A%y 1-2E#)

SRS 2010.12.07-10 (Bfi)

25: U e=ntn - o= .- "2y, K
WS, JAH F. H#EEwE. Charactrization of
the Smc5/6 complex in human cells. % 33 [a] H
Aoy AW AE43. 2010.12.07-10  (FEi)

26: FUER, RS E], JAH F. Cdk 11z
X % Condensin Il @V b 23 Yufa (AIEe#E %
S5, 28 Bk —r v a v,
2011.1.11-13 ([LUfRIER)

27 HEEEEUA. JAH E. XL —20RH
b ThhoTE=Z &, & 28 YA T —
7 a7, 2011.1.11-13 (LLfRIESR)

28: HIHHF=, M W, = B, Ll F
HH Mad2L2 f56 % F CAMP IC L A %% | =
T INERE A OFAE. 5 28 [k T —
7 g v 7. 2011.1.11-13 (IUARIRSR)

it

29: Hirota, T. Kinetochore stretching promotes
the metaphase-to-anaphase transition. 61st
Annual Meeting of the Japanese Society for Cell
Biology. 2009.06.02-04 (Nagoya)

30: Hirota, T., Kishimoto, T. Organizer: The
MEXT Priority Research International Workshop

“Chromosome segregation machinery”
2009.06.05 (Tokyo)

31: Hirota, T. How chromosomes segregation is
triggered in human cells. Seminar at
Eidgendssische Technische Hochschule Ziirich
(ETHZ). 2009.08.28 (Zurich)

32: Hirota, T. Uchida K.S.K. Kinetochore
stretching promotes the metaphase-to-anaphase
transition. FASEB Meeting “Mitosis: Spindle
assembly and function” 2009.08.30-09.04
(Lucca)

33: Hirota, T. How mammalian cells trigger
chromosome segregation at the correct time.




Seminar at European Molecular Biology
Laboratories (EMBL). 2009.11.23 (Heidelberg)

34: KA . b MIIRICR T D YRy
O, HARKRFEERSEAFSEFT. GCOE Fi5
+ IJ—. 2009.11.18. (V)

35: EIEGEABRR. JAH =.Aurora B | HPla
OERERIE 2/ UL E L7z Yo iRy il % £/
RET S, 2T AR T —T v a v
2010.1.20-22 (iE1E5)

36: A, JAH F. b MEIZRIT 5%
RS BRI IE & S L — RTEMAL D & A
T2 R ER T — 7 v a v
2010.1.20-22 ({E1E%)

37: Hirota, T. Toward targeting chromosome
segregation machinery for cancer therapeutics”
8th Annual meeting of Japanese Society of
Medical Oncology. 2010.03.29 (Tokyo)

38: Hirota, T., Takagaki, K., Uchida, K.S.K. How
Aurora B controls chromosome segregation in
mitosis. The 65" KSBMB annual meeting.
2008.5.9. (Seoul)

39: JhH F. Yk OBRE A HIET D
A FEER T = v 7 AR A MZOW T,
A A AL TP SR 5 2. 2008.5.24 (I B)

40: Hirota, T., Uchida, K.S.K., Takagaki, K.
Kinetochore stretching: Setting the stage for
chromosome segregation. The 3 NIG
International Symposium on ‘Chromosome
Dynamics’ 2008.5.26. (Mishima)

41 JNH . YeRERE & R
55 49 [7] 0 A TR IR A 2 e R BCA R,
2008.6.8. (HU)

42: TEBE A, REEME. FHEEAE, JKH .
Yufr kil = b — o U BT 5oL
— ZADRHIZOWTC. 45 60 [A] B AMIAY
v K42, 2008.6.29. (it

43: Hirota, T. Kinetochore stretching: Setting the
stage for chromosome segregation. The 9™
International Congress on Cell Biology.
2008.10.8. (Seoul)

44; JKHE F. v A b OfEHER
Bl RB T EY =RT 4 7 A HIEL T,

%5 70 [B] A A MK F2. 2008, 10. 10, (FUH)

45: Hirota, T. How Aurora B controls
chromosome segregation in mitosis. Tokyo
Institute of Technology GCOE Symposium
‘Chromosome biology’ 2008.10.24. (Tokyo)

46: NHEFfZ, BH F. Mlaag#dhgicksun
TENRARIZIN Z & 307288 717 D & EHISRHT.
% 67 [l H AJ ke 2. 2008.10.28. (4
)

AT: SIEFRER, JAH F. AuroraBiZ L5 M
HF = v 7R A FOFIE. 5 31 [ H ARG
FEMFESFES, F 8L B BRI FES, &
[F k%>, 2008.12.10 ()

48: NWHFZ, Al F. #H#ERT = v 7 KA
¥ NEMRERT DEFEROCA MLy F
526 MYk T — 7 v a v,
2009.01.26-28 (IE§%)

49: HEFEEA . IRl F. b MEIZRIT S Y
RST B D [RIHAME 2 PRAIE T 5 R A O fiFAT
%26 MYk —r v a v,

2009.01.26-28 (IE§%)

50: Uchida, K., Takagaki, K., Kumada, K.,
Hirota, T. How cells silence the spindle assembly
checkpoint. MEXT Priority Research,
International Symposium “Cell Cycle and Cell
Architecture” 2009.02.27. (Nagoya)

51: Hirota, T. How anaphase is triggered at the
correct time. Seminar at Wadsworth Center, State
of New York, Department of Health, 2009.03.06
(Albany)

52: Hirota, T. How anaphase is triggered at the
correct time. Seminar at Rockefeller University,
2009.03.09 (New York)

53: Hirota, T., Takagaki, K., Uchida, K. How
Aurora B controls mitotic chromosome assembly.
The 19" FAOBMB Conference, 2007.05.28.
(Seoul)

54: EIEERAS, JAH . AuroraB ¥ —F
(2 &% HPla OBYREMHIME. 5 7 [MEZ 4 A 73
7 AWFFE4. 2007.09.25. (FLIR)

55: Takagaki, K., Hirota, T. Aurora B controls
dynamic localization of HP1a in mitosis. %% 65




0] H A 2 e 2. 2007.10.4.  (Rfik)
56: Hirota, T. The molecular metabolism that
underlies mitotic chromosome assembly. % 65
[A] H A il 2. 2007.10.04.  (Fi%)

57: WHFIE., Al F. Mifasa@dhdgicisuy
TENFIRDNZ T 53R O E BRI, 45 30
[\ B A AWM TS, 5580 | H AL
4 ARIKE. 2007.12.11. (BfiE)

58: HEE A, JAMH . The complete removeal
of cohesin from chromosome arms depends on
separase. #; 30 [o] H A%y AWM FRFER, B
80 [al H AL b, AFRIKRE Qmmznw%
)

59: Hirota, T. How Aurora B controls
chromosome segregation in mitosis. 5 30 [&] H
Koy FEFRFE 80 Bl H AR L2,
AlRK£x.2007.12.12. (#Ei)

60: =, BYFUR OB INE AR BAE R RN
;60)1131:7"3. %25@%@121:17 7va v,
2008.1.31. ()50

61: Hirota, T., Uchida, K.S.K., Kinetochore

stretching: Setting the stage for chromosome
segregation. Seminars at EMBL. 2008.3.12.

(Heidelberg)

(FE] G 9 1h)
1: Nagasaka, K., Gallego-Paez, L.M., * Hirota, T.
(2011) Mitosis and Meiosis: Molecular Control
of Chromosome Separation. Review.
Encyclopedia of Life Sciences, John Wiley &
Sons, Ltd.

2: Kumada, K., *Hirota, T. (2011) Separase.
Review. Handbook of Proteolytic Enzymes 3rd
Edition, Elsevier.

3: JAH = (2010) [Yuta{REhAE % il fH 9~ 2 B
JFARBUINE D XA F 2 7 A fIKT: 29 (9)
862-867

4: JRH F (2010) THGEERIEZERT = » 7 A
U O MAEE T e T 4 T - TR
Dt (R, HSTHIR)  pp 94-101.

5: JaH F, HEREEIA (2009) E X R DY
VEBLIZ X D m~ T o OfilfE. FEBRE T
26: 1353-1358

6:FF B E N JA [ = (2008) Aurora FHLESK, 4y
TR 4 (6) 480-488

7: Hoshi, O., Hirota, T., Kimura, E.,
Komatsubara, N., Ushiki, T. (2007)
Immunocytochemistry for analyzing
chromosomes. Chromosome Nanoscience and
Technology pp.79-87 CRC Press.

8: JAM = (2007) Y RO L DEE %
HIFE A 45203 3 — ¥ Aurora B. EBR[ES
25 (5) 704-711.

ORAR—, THEEZ, JAH F(2007) Aurora
X —BIZ & Do E M NE ofiiE. Ml
39 (11) 482-486.

(PE M TERE)
OB (0 #F)
w47 L

ORI GEo 1)
AL

(Z D)
R—bRX—
http://www.jfcr.or.jp/tci/exppathol/index.html

6. WFITHELRR
(D #WFgefzesr ol F

NS E NS AR TS
DS AMIEAT « SEBRIHELED -
i

F7eE &5« 50421368

N

S|
(o

@#tgenHsE L

& &

(3) EHEMT

S
ok

[S7E VA
INTRATHTE N DS A SE S
23 ABIFZERT « SEBR Y BEES
[EERGiEh=

75 %5« 70419951

W T

NS BATE N DS AP 3E 2
D3 AIFZERT « SEBRF BRI
i =

fF7e#5 3% 5 40380555

HERRHIA
NS BATE N DS AP 3E 2
D3 AIFZERT « SEBRF BRI
i =
9% 5 : 00512253



RE [ Fi i
NS TR N DS ABIFZE 4
S ABFIERT « FEBRIFERER
S =]
TFge &2+ 10370149




