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E
A

LT LDDOEERFFEREET D
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1. WrFRsEh OB

BRAEM DT MIGARICHT Y 7o E MR I S T b, Milakz I ARk
REDFRELD 7= O DWPRH) 70 R G 2 1AL 223, —H CIEFICEI e fEiETh 5, (KIS
FUMNZIX, Qe RO EEE - /08 - BEEE., A B2 RLOTER - MK, BIEOMHK - BIE
mE HAFIv I T o AR R L TEITT 5, BlRSETOS ) AOREMSEIT,
Yot RO ERe 7o I & WSS FIC Ko TIRAES LD, — 07, BRI 2 1F 2 o 240,
REHZHRT 25 DEA 2 TRISPIZHEMEZ ABH L, RIS 2 2 &2k T 2,
B FNCIT, SRS TR DA ORGAEROER 235 Z LMo TV,
AHFFEIE, AR 2 & B R OEE TS ) A DORERFIC AT 5T 2 Yk & Mifagz o
BEREREE A AT A 2 LA HE LT 12,

ZOWFRD T DFERRR E LT, Slilas R ok & Milaizigs oreicix, Eicke
Mz AWz, B MlREHWAFISIE, 7/ A7 e Y7 ML Y4 DNA EAIDZEIE
LN TND Z & RAMREEICEET SBEEOEENZMESNA TS Z &,
ZDX D BRBEHKOMBBFET D2 Ll lx DOs1 OBREZ Ml L ~)L CREFT
D12 DBEED > TWD, @EEY COBMKGRHEEICIT MY RN DT40 2 vz,
B HOGERREEDWIRITIE, FICHRBERE AW TIT o7, SREERE T, il
S DHE S FITEATT 2 T, RAREEDRBIIICELT S ENMbNTED
NTBEBFRRGTHDLZ N, AHNHTOY ) MEFHEEOETT L2 LTHAT
BHb,

TS AFEREE E BB EMIRIC R LT, B bR ATRT AT AT e R
F UM ED XA Ty 7 I REEEA LA AT Lo, TR S L. aORBMERIC L D
A A=V T ERFEMTFOFEZIHH Lz, £O7OIC, SOMBMENIC X 2 &M A
— VU 7B EBRZE L, RN Z LoD XA F 2 7 A AR Ot &2 FTHEIC L,
T, WL RIEDOTAT TV = DN ~A 70T LAIRES ) AT A ROEWER
DOVERIZAT o 1o, AR THRONT=BNZ L XTEDOT A 77 Y —1%, DNA ffiflatk & LT
LAATHY, SCHRFE T a T A4 ) Y —R [BEREEEREE S NEET D
R Y — 22 Z—IZBE L C—ERETH2 L L LIz T, LBOMPE L L THF%EE
WRIA <IEHTE 5,

77 2UA RAEWEROER

SHEERED S 7 I DNA TS GFP ZFlA S V72T A4 77V —%ER L=, &7 Lk
TR U727 & 172 DNA Wi 712 GFP Z il &, #FEN7Z GFPRLA Y/ L9477V —%
BRI LTz, ZDF 477 V) —CHMBERMNZEEER L, 55N iR 2 9 B e
THIZ LT, % D GFP &8s 1 PEW O MR JRTE & 3§~ 7=, DNA g JEEL 1) 2 55 il ik
E LRGSR, 250 [ OMSLOBIR T 3F D BIE T EM OMBBANRTEIC X0 5 L[, 2],
RN RTE DI T — % & DNA BlSl & *Is S/ T —#_X—2fblL, f ¥ —% > b
TARLTWD
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(http://www—karc. nict. go. jp/d332/CellMagic/index. html),

EEERED4 ORF (95, 00 Offl) 27 v—=27L, GFP @l&E (61 % YR Ic A4
AT BRI 2 (BB L SORBEMEE TN BTE 2 BIZ2 Ly L7z (CREST HHF—
A EDILFETE) . ZDT AT TV —IRBAFE T 1T — X — Ol F TR FRET D X
INCTHA L ENTNEDT, ARBH L TCW2WH RV EORTEERRIDZENTE
DM, TOKE, AROBEERBEL T 2WEELHVEL, ZORBEEM S 202,
N O E DREE~DRERBO LN HDICRELT (W1, 00 0EET). Ako
Y RDNLEIZ GFP BIR T ZEALTE DT A 77 ) — %L, ZOTF74 77
— &, GFP 3@ E L7 B R OB T REEMD . Yetalk EOAROINN DA RD 71—
— ORI T THRET D bk, RER),

F7o DHEBERET ) AOA ORF TS5 DNA~A 70T LA Z{ERLT- GEE, RI¥EE),
WA S DR E WA D BAR TR Y — v OB L Z BT 5 Z S I2 L0, thidE
EHO RO 2 T TE D, T ORBURNTIC S & | WHO R R T 58
R a2BIRLC, B riEEZITo7-, BIEE TSR 1 5 0 MOBERE T OV THERKZ
TERLL 72,

HHA A=V THEMOBRR

SYRBERERC B MR B W CTY AR & IR IE D X A F X 7 AR D 72012,
HOLBAMEE A Bl & LT AERIA A =D TR AR L C& e, AT EEOMIRT,
KT AFEHDO AR 2 FRIRFICEYETY Do, £ 02825 A MIChiz > TEWT S
ZEMAE[BETH B3], F7-. Fluoresecence Recovery After Photobleaching (FRAP) i&
W TH R E O EN TOBENEE 25+ L, Fluoresecence Resonanse Energy
Transfer (FRET)iLZMWTH 37 o FHOMBEIEM 2Bt 5 2 L& nfEIc L, =
NHDOFET, EMEANTOZ RIBEDXAF I v 7 EERZ M L-[4, 5], =
DX D AAMBRENA A — v THETICOWTIX, B2 B O 70— T TR b B S
DL H Y | ENAOIIEE x5 & LT, HITEED 72 0 O EZiGEE < 2 E W
1T>TW5,

ZOXD REMEMNNT, BEOEK Y RV ETHDLT I B LETZ—(BR) X
emerin 72 EA W T L L, MIRUZ S HAEE L FAESLT R &2 M CRF L7, 20X
D IRFENT I & HIEAEZ O A EGEIR (21T DR X o /X7 B emerin & Qe ik 2 /R B BAF
D EAER DA B 2N 722 572 [6-9],

RSy 3 & Wi 53 2T 33 1T D Al A 1 D AR AT

Oy SARERE I, SRARETE I A S 0 R O DS E b T 2 E 3 B TER D
FitiE & fadgRE & BRI A B X H ECHERET VERRLE D, DHEEBHORMIE T
X, B b ATH SPB O ICEALTWDS, —F, BHESZHHEETLE, o b
AT % SPB 2 BEfEIL. P VICT E AT SPB DL IZ7 FAZ—%EHK L, TuxT s
T AR —H BRI NI ER 2 5 [10], FEOT R AT 7 7 A% —3t MaEiem%E
Y C LRSI, BESHICBIT LY ABRICEENREREZFFOZ LRI N
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Too AMFFRTIZ, E& LTHEBEREZ AV, (Kl S&IcE s hr AT % SPB IZED S
R, WEDHATNCT v A7 % SPB IZEOL 3 FEFREL, B haAT7 77T
DRECE % s X 5 HI RS O 21T o 72, WS & Ll ¥ 7 IO T,
ZOSRER N U ESMIE DT40 Pt MEFFEMINE Hela TH#AT L7-,

BE A ICR O D T 0 AT 5B OER O & BB 2 fRHT T 5 72912,
T2 OISR B ARBIEE LTz, Z O, BESIIMINEIcL-oTlEZ A2 E, &
72, ZOEEBPHRIRERON S ERET L 2 ENRSNE1L, 12], SbiZ, B e
AT LT a AT OBNBELEOWERN, B4 7 =T OflE T T MAP ¥ —E¥ %20 LTl
BENDZEEHLMNT LI, MAP X —B2IEMH T2 2 Llc k- T s sy #ic
AT LARWEERRMEND TH, BEBOREFET LN TEL, 2O X5 2flla T,
TR ATILSPB O ITEA L, B b AT H SPB LFEEL TRV, B ik mZ
AT & AR O IE 2 2 U722 &0y D | MAP & — B 23 I oy 24 o0 Yt (A 43 BifE D B B 72 i
BRFTHD EfEam L7213, 14], IRWT, B b A7 % SPB ICROH X7 EFEL
T Nuf2 & o7 EEGEREZREL15] GBI KFER), Nuf2 ¥ o7 HiXmEmEEEY
ChILEICALND Z LD, b U MG DT40 T b Em FEA 1TV, BERED LAY
RESNTWDHZ EERLTEI16], TR AT % SPBICHED DX /)7 /E L LTI, Rapl #
VRIEBAEERERE LT, ZoX 7B B L TV, &5, T4
TIITAE—=PEE T T ORI T ELNDZENG DNA YA 78T LAIZL D%
BURHTICH S & | #8567 = 0 VI T CREMICEET 286 2RI L T, BE7K
ATz, ZHOOMEERD 5 HH 8 O fEICSOW THEOLEAMEE TT 1 A 7 ELE 2 T L.
THAT 7T ARSI D HHlRER & LTBqtl, Bat2 Z3 A L7 GIE, KIE
K)o

BE R T DHFEGL A DX & L ik G a0 R D 5B

WAL ZIZ BT B YR DO IEME IR Y BED T2 012X, FRRIG AR O XA & FAHL 2 S EE T
b5, I T, HREYEEOXE &R RO SO Z AT EE THELZY
EEZT, ZTORMDTZDIT, REEREO AN CY B DN OO EFT 230t a4
HZEWCLY, BEOYRAAREIROB) X 2 A X MR TEM CE 2 ERREZMER L, 2
DFEF, Y RIZ lac operator (lacO) EL#|ZAZff A L Tk X, lac repressor—GFP
(lacI-GFP) ZZEHL SH 5 &, lacI-GFP 2% lacO ECANCHFRANHEA L. Yk LoRED
AL Z RO TE DLV LD THD, TOHIET, Ha Y REi 2 8t Lz
SRR A ERL U, o0 &9 Aotk 2 VT MR RO KA OB % A
ol CEBBIEE Lo, fix DRRERKRCTHITT 52 LIk, TrAT 7 T AF =KD
A ES), MR PHRRAERORIEICEDL I @B »EW LM L[18, 19], &5
(2. [FERD I Tl R R D B2 BIER LTz & 2 A, BB R TOYRBRD ER 7257
BEIC D, MAP T —BOIEMHEA LR LETH D Z &b h-72[20, 21],
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2. WrFEAEAR

{RHERE 73 24T DO YR O IEfE 7 L B IS AR O BEFEIZ LA TH W . TOREIIH v
R IROFIERk 4 2B A S SR T, TDO7, MIROIER 72533 & (RET 5 B,
EURDATFICIEFICEHETH D, —F . B AED 72D O R TIE. RBRHTHK
T2 2OT 7 MMERPAID Y | BISBZERMEEZEA T, b N OIVERSRE TORE
KORIEMER BRI YO REORIN L 720 XU UEGERRE N Y Y 2 —IRo 2 A
Thd I &b, BEPRITE T 2R EROIEM Ry BE 2 ST 2 2 BT 5 2 &
X, 7 LORE A EE A R AR 5,

ZOXITT 7 AE BlEFIBROVEA L BARTHMEAERFoTWnDH LNk
Do ZD2ODMHIEENG T D T OBBRIHIEEOHEIER R ILIE 2 DD, =
D2FEIDRHD EDT vt A ZRFET UL, EERSHEELSFNDL 00D Z LiX, AEHD
il & > TEHERPETH 5,

AT Hix, RFEEREZ RO b (KRR DI RITBATT 2 & Yetalk
DOEEN, T ha A TR ERRLNTEEN LT e AT RRALNIEE~E . BN TH
BN 2 2 2R R Liz[1], 0%, b MOHEFERREZR &0 RIROREZLAE 2
D2 ERMDEDND I N—TFIZ Lo TRAIN, 2D XD B EDOEN, AWfEs
Wiz CHETHDZ ERbhrorz[2], Ziud, MRS, BY ha XA 7R KE 2 %E
ERETOLERBEZRT, B AT EENLT B AT BRIV FEDLZ LN, b
MBI OMOAFEICHE R Y nt 2 & L TRMIN TE T,

T2 B ERLO X5 e e fEiE 2 3 M CE 720X, A X Tofiia CY iR £ ofiE %
FrRAICHOE YA L, SAREE & U CRIFBIZR TX D BAMEBEISE ORI D &L 2T AN K
W, ABIE N—T 12k o TR SN Z OAEMBEE A A=V Zikic L, ek
RFFED Z 37 B OMBNRTEZR & DZERBIE IR & RRRFZE(L & W O REE BTS84 [FRF LS
1552 EMWARRE R0 | LV OFHRZ RN &V O RIRRY RIS IS TD 2 &R
AREL e oTn, AHFFETIX, ZOHEEZSDICRIBSYE, 7 77O I GFP &
DEEBERTT7A T 7V =& RN o3 BO RGN =kt~ v © 7 %179
ZLICRY, BABEEICEET 5 EOBBFHEY, TOREAEE L LTRET 2,
ZOXIBRFECEY, 7 AOZRERFFICHAR T haATRT 1 AT 72 EOMReHE
WAL LF R Z XV EERIETDH I ENTE R, ZORMOZDITER L-H8E 4
YRIBETAT TV —RDNA~YA 7T LA, REICASFAREE 8o T b,

2E Rk

1. Chikashige, Y., Ding, D. Q., Funabiki, H., Haraguchi, T., Mashiko, S., Yanagida, M.
and Hiraoka, Y. (1994). Telomere-led premeiotic chromosome movement in fission
yeast Schizosaccharomyces pombe. Science 264, 270-273.

2. de Lange, T. (1998) Ending up with the right partner. Nature 392, 753-754.
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3. WFERRRE

(1) AR KROER

ARFTRIE, A 2 & B OEFE TS ) A OB ERFRCH 5T 2 Yk & fifakz
DOEEZ N T 522 HME LT T2, 7/ AORERFFIZE D 5 Mfatzigis &
LT, FRICEEE, B ha AT TR ATICEHRZEW, ffroFEE LT, Al
WA A=V T EMERE Lz, ERARLE LT, B L TOEBREE Mz AV, &
YERATRT AT AT r s~ F UoERR EORE RS L OB NG IR
72 EHINBEARIE D X A F X 7 A RN LT, B S OO R LA 15 OO AT |2 1 5 R Rk
T, S RERETIR, IR BB RICBATT 21 T, Yt RS BIrY
WCEET D2 EBRMBNTREY, D TEBERELS THDLI D, FHPHETOT ) A
REFEMDOET LR E LTHHATO D, E£7o, MIaZHEE L BEFRELE OEBEZH~S
Teolo, 7 LT A4 OB E LT, REEFRED GFP @AY ) 57477 ) —=° DNA ~ A
a7y LA BAER U Te, QetafR &L oM E 2 I3 D A 7 ) BT A RITHERT L.
DEEEREE b MHHEOMERAZ I LN T 52 E A B LT,

7 ) b4 REHEIROER

HRRAE DFERE i A2 XX D TR E 7 ) DT A RITHERERIZHENT 95 7212, GFP Filt
BT BTATTI =R NA v~ A7 a7 bA ZERILT-, R CHRLNI-EEs v 8y
BDOITAT TV —L, CEHEEE T aFA"g 4 Y —2 [EREEEEERS| HNiE
BT LMY Y =AU A I L CERE T2 L LT, lEDMEL LT
WHEE g <TEHTE 5,

(1) GFPRES ) LFAT T Y —

-GFPRIEZA 77V —%1#R

FTEEOIIZ, DHEERED 7 7 2 DNA Wil GFP @G S 8729477 U —%ER LT,
7 ) DB 2 W72 DNA WF AT IC GFP & fhe S8, MR GFP e ) 2T
ATV =% LT, ZOT74 77V =Tz BEis L, 557 iisis
50, 00 OMRAZEICAMET CRIZE., MINIEEICRTEZRTHOLE LTHT 0 0k%E
RLTe, ZHITDOWT, % D GFP @A B s 1 HEY O MBI N JRTE % J8~7-, DNA SR
BERATHINCIRE LTchE R, 2 5 O[OS OBE 3G b, BT EH OB RTEIC
EvarELE (K1), MENBTEOEGT — 4 & DNA By Z xS S8z ETr—#~_—2
ftL, 41 & =%y hTARLTWS (K2),
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X1

GFPRG T/ L9747 TV — (1K) DORENRT—Of

Sy AT e <o It O o 322 EA R =T e ol G 5

CFEi=l Bi1oi CO)E GROUR

o NO ils! :

B2 GFP@&Y/ L7477V —K#EFA b
( http!//www-karc.nict.go.jp/d332/CellMagic/index.html)
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ZDOFEMUZOWTIE, LUT 0w Tl L7,

Ding, D.-Q. and Hiraoka, Y. (2004)
Genome-wide screening of intracellular protein localization in fission yeast. In
“Cell Biology Protocol” Academic Press. (in press)

EEERED GFP G ) 5T A4 7 F ) —OERNER KOV, A —V v 7EICo
WT7e ko)L EICER LT,

Ding, D.-Q., Tomita, Y., Yamamoto, A., Chikashige, Y., Haraguchi, T. and
Hiraoka, Y. (2000) Large-scale screening of intracellular protein localization in
living fission yeast cells by the use of a GFP-fusion genomic DNA library.
Genes Cells 5, 169-190.

LG RE DA ) A BRI LU 72T & A7 DNA Wr 77T GFP Zfjie S8, MR 72
GFP &7 ) 5T A4 75 ) —%AER L7z, 250 EOMS OB 155, &isT
PEM OMIENRFEIZ LV 2FE LT,

“GFPRIEZA 77V —%F 2 #R

WNT, DREER ORI IFES P RE SN2 D %50 T, DREERFOA 0RF (5, 00
Offl) 27 v—=271. GFP @& BEIs T % YO RITHLAGA A T2 0 S RERR 2 ERL L. A0k
BENEE CHINRPN JRIEZBIZ2 LAY L7 (CREST HHF—L4 & DILFEE), ZDF4 75

[ET_RTODORF ZHN—=LTWND LW T, M REITICAERTH 2.
- GFPRIETA4 77V —5% 3[R

ARROF 2 MR T A 77 V) — 3R FE T o T— ¥ — Ol T TEEBE BT LI
THA L ENTNDEDT, KRFEEHLTCWR2NWT NI EOREERRND Z ENTE DN,
Z DRI, ARDRIEZ KL TWRWEE L HV1GDH, ZORMELZH O DIz, Mlak
DFFEDREESDRTENRRD G2 B DIZRELT (K1, 00 0EET). ARDYAAEK
DOALIEIZ GFP B T2 A LTS 074 77 ) — 2L (M3), 207477V
—TIL, GFP 23l L= 2R OBGFEMN, Ytk LOARKOEHMN NS AKD 7 ne—4
— ORI T THRIRT S BRlif, RFEF), GFP BIEFNELWLEIHEASH TS Z &
IZPCRTHERR L7z, MBS/ 1, 058 FRITOWT, GFP fia % v N7 EORTEE IR
KROX LI (F1),
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Nuclear

Nucleus Nucleolus Membrane Membrane
Spindle Cytoplasm Septum/tip Vacuole

B3 GFPRay /L7477 10— (GF3H#MR) ORIEZ—Df

K1 GFPEAETA77)— (FE3MHMR) OREDHH

Nucleus 317
Nuclear dots 66
Nucleolus 60
Nuclear periphery 33
Plasma membrane 28
Spindle 22
Cytoplasmic structures 88
Cytoplasm uniform 97
No clear localization 347

Total 1,058
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(2) DNA~AZ a7 LA

YBARERE S ) DDA ORF IZ%F 3% DNA ~ A 7 0 7 LA ZVERL U7 GEEBK. K3,
7 —7 134 ORF O V300 X7 LAF RZPCRTHIEL/Z, 2O DNA <A 7
07 LA OFRIL, 7 r—702FEH DNA @9 BIEHTZE T A2 R T A N T 2 ZAHEE T
BE L, SHIXAMERE L Th D, HARA CHEE S —EHICHEEE L7 ~UL L7 RNA
PIEATHOT, FRHEETMELS . EEMEEHFRES LV, FEARIE, ¥ELTWD L
— P —AX o TlERL, BEEEOFEW CCD AT EZHNTNWD, TARNT—X %X 4|
Y, TO~A 7T LAE, REETHLN, TTICEHD DIRIEEZ T T, T 21T
STWD, o, DNA~A 7 a7 LA TORBUFITIZESE | B R RN 58
R a2EIRLC, B FiEEZITo7, BIEE TSR 1 5 0 MOBERE T OV THERKE
ERL U7 GIREMIR, RFER), ZOMERBTOTNG, Tur7 7 722 —IZlb oK
HMOBEFRFERLENT (BiB),

100000

R4 HEFEFREORF ~A 7 a7 LA

4,938 D ORF # AR b Liz~A 27 a7 L AIZx L.Cy3 BLNRCys THET
NNV LTeE =Ty D RNA A T Y XA RSE, ERENOEEZRE LT,

(&) Cy3, Cyb OEt%E merge ¥~ 7 a7 LA DOEE, () £AKRy b
DREFEDXE A 7 1 > b Uiz (B Cy3, #itfil Cy5, Hkfr I BRI .
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A A -V THEROBES

SIRBERER b MERMIIZ W TR & ARG D X A F X 7 A Z T 27201
OGP 2 Sl & LA A A =D U TREIR AR L C& e, MiluEE o ok
BT, HMF N TEOXA T I 7 R @B 2 2 &0, BENEE OFHIIRCHE A
TEH OB LN aIEE L 7o 70, GFP 7 A4 77 U —0 b & LIV RTERITIC b B0 2 784
L7z,

HHA A=V U TEMRICBET 2RI O TR, RO KD eimse LTHRE LR,

Haraguchi, T. and Hiraoka, Y. (2004)

Imaging Hoechst 33342-1abeled chromosomes and fluorescent proteins during
the cell cycle. In “Live cell imaging: A Laboratory Manual” (David Spector, ed.)
Cold Spring Harbor Laboratory Press. pp. 503-511.

AR YA A —V TR, 3=V RATY U == RO~ =2 T LT
B L7z, @0 GEERTRV) SRS 2 B L Lo v v a— 2o
WHAMEE S AT ARGt Uiz, A& EOMIRT, AN T4 FEEOER) T %2FH
RFICH L TYD o3 1T . EDOFEEZEH RO > BT 2 Z LW A[EETH D,

Haraguchi, T., Shimi, T., Koujin, T., Hashiguchi, N. and Hiraoka, Y. (2002)
Spectral imaging fluorescence microscopy.
Genes Cells. 7, 881-887.

e SO CBRSEE I FTRE F A AT Z LI L o T, WMDY ALT MLk
BHZENTED, ZOVATAERWIUL, itk DEECE 2o 2RO
Lz N OBz EFcEb ko075,

Shimi, T., Koujin, T., Segura-Totten, M., Wilson, K. L. Haraguchi, T. and Hiraoka
Y. (2004) Dynamic interaction between BAF and emerin revealed by FRAP, FLIP
and FRET analyses in living HeLa cells. /. Struct. Biol. 147, 31-41.

Fluoresecence Recovery After Photobleaching (FRAP) }£<° Fluoresecence Loss In
Photobleaching (FLIP) ZH\\\T& /X7 B OHifaEEN COBENEE 2304 5 =
L. B I WU Fluoresecence Resonanse Energy Transfer (FRET){EZFHWTH X7

B FHIOMEER ZEGd 2 Z L 2 RBIC L, ZhbDhiEEzMns &, &

RN TH o RTBEDX AT I v f&*ﬁﬁf’ﬁﬁﬁ%ﬁﬁﬁf% D

77 DOBRERFFCRT 5T v 2T DEHE

bt~ OYEGER TOREMRD RNIEM R DEHI G EERREORN 20 P Y I—H
DERIFKRTH D Z L0 6, B FITI T D YLl o IR 72 oy B 2 6l 3 2 A2 2 31
RS D2 &1k, 7 LORERMARICEE MR 2RSS, FA7obid, HHBENTIT
RARIR ST R B IE RICBATT D & . BNOYEKREENBIRICZELT 5 2 & %ﬁb\f_
L. 1994 4E|Z Science ZEIZ#4HE L7~ (Chikashige et al., 1994, Science 264, 270-273),
RRIE 7 2T R IT e e AT THEALIL, B2 b A7 M spindle—pole body
(SPB; HSERRIA, =B O HIMRIZH T2 2980/ NE TS H.L) Ol %AT%’)O ZAUTkE
L. BHEZICHEITT D&, £y hr AT L SPB 2B, 71 2T 78 SPB O IS

L, EEERT AT TRALNDZEEZRWE L (M5), #0%, B h-~vwU & - |
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7ER 3R IR ECHRBROBIEZLN R Z 5 Z E MDD T N —TIT K
STHRRELIN, 20X G0 bn, AYfizEz CTHETH D Z ENbhro7 (de
Lange, 1998, Nature 392, 753-754),

(BECHR)
Chikashige, Y., Ding, D. Q., Funabiki, H., Haraguchi, T., Mashiko, S.,
Yanagida, M. and Hiraoka, Y. (1994). Telomere-led premeiotic chromosome
movement in fission yeast Schizosaccharomyces pombe. Science 264, 270-273.

de Lange, T. (1998) Ending up with the right partner. Nature 392, 753-754.
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SRR ORISR HMNIE, T AT NI T AL —E K ﬁg@ @qﬁ
L. 7 BRAT 7T AR —%RBICENEEESZ 35 (K6), J

WY BN ORFE DRI R > T, 71 AT SPB 127 7 A B o ———
SRR L. £ hE AT S LMY B, com | () T \o)
WA FN R ORI kO S MRz s -5, =
DT HAT 7T AE =G OEEER D, R AR @ééﬁgi
AT 2 2 LW, Bx 7 ZEIRIE BER DFRMT D> & RIE &
NTWo, BESHICET 2R ERoER oMoz, 9@ 0 ——
P IROR D - R BUETHL LD, TRAT IS (E==—=>

AB—=NEENZUNCEETHLZ L Bbns,
E: P

@ Telomere O Centromere [ sPB

i

6 HRBRHEENEMOT AT 7 T AL —

YRR E OZGITE R R BIE TH DN, DRI TOE EDHFICAOLND Z &0
O, DRI TETAVERRE LTERL TS, MA T, DHEEBEROFSEE LT, i
MOERF MG SELIET TESICBB SR EFETEH T L, EFH TR A% 5
TT5Z &, B CTAEST LEMBIBIENAS Tho 2 L. BEMRUENES THDHZ
EL T AN ESL BIEREEVINRESN TS Z L, RERHD, 20X ) hrof
T, DHREIEZ T, B ZRUTPE S MO E AR OB R & A2 # T 2 2
L HEE L., HORBAMERIC X D MATIC, o F AT OFIEE O L TR 21T o 72,

FI=HD I N—T o EL%OND TN —T K DRI D H OB S By
HTOT ) LOMAKIZT o AT PEBERERHNER TN TE, TrAT VT
AR —DRED, MRREAERONE M ICEEEZ L5 L, OOV Tk Ay ko
SHECRE A ST, F, BTHRTLIN, I #HOBRENEA T 2 nEUITLY
VAP %> —FB 2N L THESND I LNDN->TE, 7 LORERMAK L S G L
LT, £7, 7uAT I 7RAZ—%EMTHZ LI L, BE 7T OFEH T CTHE
SNDHELETZE DNA v~ 707 LA TERIRL, TNODOELBTFEZMIEL T, T AT D%
OB DRI EE R b DO A HRNICHRE LT,
ZO—HEDORHRIZONT, REROER L ED T, LLTIHRNTT D,

Chikashige, Y. and Hiraoka, Y. (2001)
Telomere binding of the Rap1 protein is required for meiosis in fission yeast.
Current Biology 11, 1618-1623.

REEREDT 0 AT Z N7 & LT Rapl Z[AE L7z, Rapl # 827 ElTE MTh
ICAFIET Do DRWERE Rapl Z L X7 OB & Z bt L7k F, (RHIa sy 24812
XM TIER D 2 T8, W HOIEF R ETICHETH Y | By HIcT 1 £
T ERNRD-OICHHADBE 2RO Z ENHAL IR o T, DHEBEROT O AT X
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VRZE L LT Tazl ST TIZE SN TV 22, Rapl X U237 E X, 20 Tazl #
VRTEEMEAERAT D Z LN bhoTz, Tazl 137 0 A7 DNAZHEBERE AT DM,
Rapl 1Z7 & A7 DNA ICEERESET, Tazl &40 Lfvn%7_FALto%mw
BRI, BEOSZEOT a AT 7 T AL =D & BB RO TICEEN RS
ﬂtokm&Tml@WA#AF%4/%ﬂAéﬁtﬂA5/ﬂﬁ SaFfL, =
A% Rapl Tazl " HEMEEMRICRBISED &L, TR AT 7 T A% — LW EOEST
MNEE L7z, ZOZ NG, Rapl X /T ENRT 0 ATITHEET D Z &5, Wy
HHOT B AT 7T AL =D E B HOETITKETH D Z LB BN

e 7L— (. 7 ) o
Human S. cerevisiae S. pombe
I ' Rap1-Taz1iMyb
Tazl TazlMyb
GETTAGGGTTACGGTTAGG!  GGTG! TGGTG BGGTTACAGGTTACAGGTTAC. TACAGGTTACAGGTTACAGGTT

'CCAAT CCCARATCCCAATGGI CCAC CCRACACCRC TCCAATGT CCAATGTCCAATG ATGTCCAATGT CCAATGTCCAR

H7 TaXT7E2RTEOREREX

. FEx OB HRERERREANTT o AT Ly ba AT ORE BT+ 5
ZEIIZEY, TOBEBEHREIEA =X A EH LML E S LR BT, 20 XD i)
b, By ha AT ET AT OWEEE D Yuta AR NE E ’Tftiﬁ MAP kinase @ﬁ%'ﬁﬁl]T
TR Z D Z ENboT-, MAP kinase OIEMEILT 5 Z L2 K- T, @ ITEE 2N ETT
LW O T MO HAFET 5 2 &#T%to_®;oﬁﬁ@17uf7
LU ha AT OBNEEZIT L7 2 A, 7 AT SPB O IZELEL, B hr X
T 05 SPB InOIREEL TRV | IEH RBE KA L FROBEELZ R Lz, b DR
L. LR O CTHE L,

Chikashige, Y., Kurokawa, R., Haraguchi, T. and Hiraoka, Y. (2004)

Meiosis induced by inactivation of Patl kinase proceeds with aberrant nuclear
positioning of centromeres in the fission yeast Schizosaccharomyces pombe.
Genes Cells 9, 671-684.

DEEERE Patl ¥ —BIXEE D HZHA~OEITEZHET 5, Patl ¥ —E A2 RNELT
HZ LI o TABMINCHBESHEZFET L2 L1, L<ATbND Z & TH DN,
COEIICHEEINTZEESHETIE, TrATOV ZAX— IR LOD, &
v ha AT ORBER AT, E ARG ROSEHC b BE N RO D Z &8
otz (K8), ZORENDL, WHHEMZIB T2t hr AT OIERRZEE)C
&ilhu%f~f®KﬁMfiK+ﬂ S AT =T OfE T VAP ¥ —F
MBS ZENRKETHD Z ENRBI NI,

Yamamoto, T. G., Chikashige, Y., Ozoe, F., Kawamukai, M., and Hiraoka, Y.
(2004) Activation of the pheromone-responsive MAP kinase drives haploid cells
to undergo ectopic meiosis with the normal behaviour of telomere clustering and

sister chromatid segregation in fission yeast.
J. Cell Sci. 117, 3875-3886.
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T bR AT ET R AT OBNEEBEOWERN, 857 = a2 OFIfH N T MAP ¥
—EZNLTHIE SN D Z &2 B0 LﬁQMP%T%ﬁ%%@Mﬁé’k’io
T, WIS RITEIT LR WEEEREN DL TH, B REFET L LN T
X772, MAP X —FDiEMHAIZ MAP S —FXF—F DV VE{bT I ) BEEL & Asp
TEML T, FEEHREZREHT S LICKVER L, 20X ) R TT oA
T ey AT OBNEEEMIT LI A, T AT IESPB O ITEA L,
T ha AT SPB LREEL TV | IEF U HATH & RO EE 2L
Tro ZOFRERENS . WESHEBICH T A b u AT OIEHR%E8)CE, Patl ¥
—tﬁfﬁmTiT+ FC, R T = o EORIEFTMAP ¥ —EME< Z &R
VETHHZ EBHLNTR-T2 (K8),

Mitosis

Mating pheromone
response
(MAPK cascade)

v

v

Inactivation of
Pat1 kinase
Centromere
separation
Telomere clustering from the SPB
to the SPB

v v

Successful completion of meiosis

Correct segregation of
Sister chromatids

Pat1-induced meiosis Normal meiotic prophase

K8 T uiA7 -ty hnuXTEEOHIE

FREOREIZOWNWT, LUTFIZERT 5,
(1) BRI BB N T, Nuf2 Z o0 BEAEERN B Fa AT h6HETH 2

3B RE AT O SPB NG OfiFEEE B EEC 2T, Nuf2 X X EOWMKIZYL, A

TxrENILD VAP X —BOIEMLRKETH D Z ERbrole GBIINHE, fw&

o Nuf2 # X7 EDt® L b AT TOFEEBTHOWTIL, %9 5,

(2) SREEREEE S FUCB W T, B ha AT ETa AT OMEER, BEE 7 2T D
HIEITCRIAZEND, DNAYA 707 LA L ARBUEITICESX #8572 Ul
T CHRMICKEBETAEG 28N T, BorEL2 T, 2O 0MEKD S b
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I8 OfEHIC O W THINHAMBI TT u AT REZMBHT L., T AT 7 722 =B 5
B85 7% Batl, Bat2 #FA L7 GEEMKR, KREXK), INLETICHLNIR-7
TORAT I TAZ—IZlDL X EEKIICE LD, Batl, Bat2 (XX 9 DEERITF D
O ITALIE L, Rapl & SPB DR 2% <,

Oscillation of the SPB

Telomere Clustering /
Connection to the SPB

Microtubules

Paring of homologous chromosomes

MAP kinase signaling

Horse-tail Nucleus

KO TuAT U T7AX—LEEMCEDD X 7GR

) LORERFIZBIT D b AT O%E

Sy BARERE TR S ZICE > b AT % SPB ICED A0 FA2 MR LT-, HABEROT
Y ha AT R R EEBEMEBE LT 2 A, Nuf2 X 2R BN ZN BRI
A oRT I LTRSS W e, Nuf2 & 2 X7 BRI 2 ixwiceEy hr AT RIZF
TEMA DTN, WEDZHIC L ba A T8 SPB LRl 28 Ic/22 D L. Tk
STEYFRATRLIERT L2 ENBIEINT, TO%, Ptk plflc e, v
AT REHOSPBIZY 7AZ—% BT D0, EORFE TITNuf2 # X7 EiZkE he
AT REEREIET D Z XMootz Nuf2 Z U X 73R EROM, WY a v
Ya vz, R b M EEEEEYIC S IEEICEE L, SRERET Nuf2 ¥ VR H
D& ZfRHT LR R. BEERONHEE A RV F = v 7 RA v MIUBEDOEE &R
ZEPH LN o, TOREIE, LT OMmSICEE L <Fidk L7,

Nabetani, A., Koujin, T., Tsutsumi, C., Haraguchi, T. and Hiraoka, Y. (2001)

A conserved protein Nuf2 is implicated in connecting the centromere to the
spindle during chromosome segregation: a link between the kinetochore function
and the spindle checkpoint. Chromosoma 110, 322-334.

NEEERF D ha AT Z R LT Nuf2 Z[FEE LTz, Nuf2 Z > 287 B Ok
S OZEEY NG . Nuf2 X X ER'B L b AT % SPBICH O H&KEIZFH>DT
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TN e E 2 - F P ARSI T Nuf2 & o X7 B O X 2R 5 7= 512,
Nuf2 DOIRERZIEE R EZ WS OOMERI L=, 2D 9 B O 4 BRIZOWTHERNT L 724
BOREEROSEEE A RLTF =y 7 RA v MIHWADHE 28> Z L 23H 5 )
2727,

I BT, Nuf2 & U7 E OB HTORENZMT LTz 2 A, Nuf2 # R 7 EEAER
N AT TDHZEN, B Fa AT O SPB 226 DFEEDF & &2/ 2 &
Nbomotz GBI, st fET), 72 Nuf2 ¥ U7 BOWEEKICE, #8672 uT Ll k
% MAP X F—BDIEMELRMETH L Z EnbrroTe (K1 0),

Mitosis Normal meiotic prophase

Pat1-induced meiosis

R7IAEVIIFN

Nuf28 & & DR AR

2 bOA7 OB

X 10

WIZ, Nuf2 & v R BTSSRI Ao b Z & n . b Y BRI DT40 ©
BN 24T o 72, b U EEEMI DT40 Ti, Nuf2 & 37 BIIREIIZ MR RE L, 4y
ZHNCX R FaTIRIE LT, B TEDOER)G, Nuf2 ¥ X780 R U MRy
THYRARSEECKLETH D Z LIRS, Nuf2 & v 37 B OBREDNEILAICIRIES LT
WD ZEBRHBLMNNI o T2, ZOREIZ. L TFOm SIS L=,

Hori, T., Haraguchi, T., Hiraoka, Y., Kimura, H., and Fukagawa, T. (2003)
Dynamic behavior of Nuf2-Hecl complex that localizes to the centrosome and

centromere and is essential for mitotic progression in vertebrate cells.
J. Cell Sci. 116, 3347-3362.

N UMD DT40 C Nuf2 # U A\ EOREEZ T2 L 2 A, MEICiTf.Omic)m
TEL., DN XR 2 Fa TICRHE Lz, Nuf2 & o 37 B OHEE %2 FRAP TEHHI
Licd ZA, POMRIZRET DHEHIHEC/MICRZH L TWDR, % a7 TlEkcH
MRLNTLEREELTER L TWAH Z EBnbhoT-, Nuf2 BinFilEEE21T - -5
B, PR BB R 2R ULIZZ &0, Nuf2 Z 287808 b U HIIZ 8V T b 3
ERDBECVETH D Z ENPALNT T,
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hovy ha AT Z 878 CENP-H B8 LT CENP-T 1220\ T .~V EEEMA DT40 C
RNT 24TV, T ENLL T O ST HE L,

Fukagawa, T., Mikami, Y., Nishihashi, A., Regnier, V., Haraguchi, T., Hiraoka, Y.,
Sugata, N., Todokoro, K., Brown, W., Ikemura, T. (2001) CENP-H, a constitutive
centromere component, is required for centromere targeting of CENP-C in
vertebrate cells. EMBO J. 20, 4603-4617.

Nishihashi, A., Haraguchi, T., Hiraoka, Y., Ikemura, T., Regnier, V., Dodson, H.,
Earnshaw, W. C., and Fukagawa, T. (2002)

CENP-1 is essential for centromere function in vertebrate cells.

Dev. Cell 2, 463-476.

T hEATICONWT, REEOKFEIZOWTFREICERERT 5, DRSO Fa R
THUNTE e SHIZIALENTT D721, GFP a7 477U — (GE3H#R) ZIEHL
oo 2DTAT7 7Y —I2iF, BRIZERORIEZRTHONR6 6 HELNZN, 2095
M2 2Rt b X7 2 NTED GFP @G Tholz, ZHHTRXTITONT, Kl
YT L BN FI CORAEL XA F I 7 A% L (M1 1), ZORE. —hbot
VRBATHEURIBE RN OOV T I —F I TEE (K1 2), RIS ZUH )
SIE A L CHICEY bR ATIZRET 26D LT, Mis6 # 2 7 EEHAE,
WA EY ha AT hOMEET 2 b0 L LT, Nuf2 ¥ Uo7 AR E Misl2 ¥
VR IEEAR, YR SBERBRMAT ARNCEY Fr ATICENS DL LT, Daml # v
R BEERERE LT,
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ARG DX G & flik G e o0 18 D Sy B

b~ OIEGERE TOREMRDO RN IEM R DRI ERRE ORI & 720 0 FU Y I —F
DERFERTH D, BEDRIIBIT D ENRD BRI /) D ORERMPAIZEHET
HY | BWESRIZET DR OROIEMR 3 BED T2 D I IFARRIBL AR OXTE &2 D
Thd, €I T, FAlebix, MHREGEEKRDTE & hlikGL A RO Sy BEDO AR 7 2 BUiES 2
oI, kR&x R ZeR BB A WT, ZOoMBEEETEETCRET L LalkAnlz, 2
DOHBIDOTDIT, FEAEEREO ML TREAKRDO N OO EFT 2B REa T 52 L1k,
FEE DYRTEIR OB & 2 A X oMl TR CE 2 ERB AR L7, ZoHEL, L6
{RIZ 1lac operator (lacO) Ad%|ZfF AL TR X, lac repressor-GFP (lacI-GFP) % 3 ¥H X
5 &, lacl-GFP 7% lacO BUANCHFEAIICHI G L. WER EOREDIAM 2 E G TS
HEVOb0OTHL (K1 3),

LacOP sequences o -
inserted in the chromosomes
LacO repeats (10kb)
Cut3
::Sod2 r Ade3
Lys1
Chr.ll
Cen2
Ade8
Ade6
chr.lil , Lys1
B Telomere ) Centromere B LacoP His2 -

13 Getfk LORFE DEML & HOE T ~L LTy R REHIE

2O XD Ak E T, MR AR DR G & kg ta o R D Sy B A AR CRIZE L
7o THHDERIZOWTIE, U FORmITHE LT,
Molnar, M., Bahler, J., Kohli, J. and Hiraoka, Y. (2001)

Live observation of fission yeast meiosis in recombination deficient mutants: a
study of achiasmate chromosome segregation.
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J. Cell Sci. 114, 2843-2853.

Molnar, M., Doll, E., Yamamoto, A., Hiraoka, Y. and Kohli, J. (2003)
Linear element formation and their role in meiotic sister chromatid cohesion and
chromosome pairing. J. Cell Sci. 116, 1719-1731.

ED 2 SOFMICTIR, YR DOFE FIHEIE 21 K8 2 RO ZEIRZE Sk Chligk Je e o0 (R
Sy MR 2 2 LIS LD AR X 2 RIET D L ARG IR D4y S
BRI EERLIL,

Nabeshima, K., Kakihara, Y., Hiraoka, Y. and Nojima, H. (2001)

A novel meiosis-specific protein of fission yeast, Meul3p, promotes homologous
pairing independently of homologous recombination.

EMBO J. 20, 3871-3881.

V53 S B\ BT B S IR Meuld & %7 EOMBNX & fRAT LT, o
R A MO L. 2 OB 248 X M TR 5 - L IC k0 . MR Ak
ORGBRE A 725 E THE L, ZO/ME, Meuld & /87 BAKET 5 L
A RDOR A NDREE ST BRIV L., Meuld & o <7 EIEMFRLEED
RBCBETHS = LIRERTE,

Ding, D.-Q., Yamamoto, A., Haraguchi, T. and Hiraoka, Y. (2004)
Dynamics of homologous chromosome pairing during meiotic prophase in fission
yeast. Dev. Cell 6, 329-341.

3 R R DOy FNC 31T DRI AR KT B DX A T X 7 R % AR TR L 72
(X1 4), DHEEROBEIHTIE, REAEROTa AT BEO—RIZI TAX—%
BV, 7a AT 7T AX—%RIHICENMEEERZ 35, ZOmL T, DREER
DY AR DR < IS Aot de a4 25 Z L1k 0 . R AR O EB R % A
CTEAEBIZE LT, fix OZSREREMKEZANT, TH AT 7 5 A F =0 O EES),
FHHA X SARFRIL AR DRI BT ED XD ITE < 2@ L7 (M1 5), ZDORE%E, HH
YOOI EIL 2 BB Z 0 . £ 7 v 2 708383 2 Efh S R R Y ik o
Bl = A S, ML > TRERY VI BMELND Z EBNbhoTz, B b
BATHEKIET B AT 7T A =TI HIKFEE I, oA ER 2 T A

R TWHZ Ebbhrol,
MI
-
-

14 3067 ~b UTe e (AL 0 A M 81 2%
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Yamamoto, A., Hiraoka, Y. (2003)

Monopolar spindle attachment of sister chromatids is ensured by two distinct
mechanisms at the first meiotic division in fission yeast.
EMBO J. 22, 2284-2296

53 R O WL 3 BT 33U 2 Ttk Y 53 (R 0D 43 il % ok 22 72 289K 28 BR T L 72,
FH IR YL AR T OREH 2 SIS ST, AR R D EF 72 3Bl I, Patl %
—EBORNETE T TIEARTDTHY, #EET7=aE LD VAP T —EDiEMHl
MUETHDHZ ERbhrolz (K1 5), —J5, HEYEEMH OB N HiE, Patl
XS —BORFLTE T THUKRRESIROIEFE 2R R o5, ZhbDZ &
B, R G R DR 7 Bl A REET DA L LT &b 2 DN D
HRd D Z & nfim S,

Patl-induced meiosis

lys1-GFP Merged l i ’ ’ |
Pheromone induced meiosis

lys1-GFP Merged
16 #2567 =T K D VAP & F—8 OIEMAL M ligk Y 53 (R O TE 5, 70 /0 Bl S 6 3
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7 ) b DEFEREZRT D BEOKE

E S OMBEZIL, DRINZEERT THRE L, nR%. REROEMICE CEE/
WL T 5, —ERE L oM, BOMRET 2MlagRs Eo k5 iEbns o
MEBFET D700, DREHI TP BFBEINLIBBEL B L, £0OIC, & o
By NI EICKT D GFP BB T2 F L, MlaE I3 1) 2 BpkReomE o 4 A -
2 A& EOCEER THEIT LT,

e (R & BN & O FAE R S MG O EEL L HERFIC E D K 9 I 2 0 2 B
DI, BT X7 O X R EOEBINA T, TN EMEERT 57 n~F v
BN EOEBEMNT Lz, £OHIZiE, B FORBIZEDLLZ O H D | BBREOGS
RBBFBoNATWD, ZO05H, BIRZ X I7EHEDOOEDTHD emerin IZDOWVWTHFLL T
BE7V, emerin (X, U Emery-Dreifuss BT A b7 4 —DORKEET & LTIE
E STz, D% emerin PEEIZRHET 2 2 L300 | IS &R & O BEICB O
DHTZN TS, emerin DEOKEEICED L H TPV, 7o YA Mr T 4 —OJRA
2720 5 200 %S 57T, emerin EAHAANEHT oL VRV EERRE LT, £D
FER. BFEEITH X %7 E lamin A, ¥ 2737 & Barrier—-to—Autointegration Facter
(BAF) | X OGN T Btf BFEE ST,

BAF IZHIVZ2E DL b a7 A )L A DNA RS ) KR AT DERC LB 2R A b AR o1& 1-
ELTHASINZ R IETH L0, HFREGOMI TOARDOMEIZHONTITEEAY]
DIRPL DD, GeOIROER 2L BEC D > TO D AREMEA R STV D, A7
HORERIT, emerin & BAF OAHAAEM D, 73845 OYLERO JE PICEE S R S N 518
BRICBADDZ 2R L, ZbORRIL, LD E LTHE L,

Haraguchi, T., Koujin, T., Hayakawa, T., Kaneda, T., Tsutsumi, C., Imamoto, N.,
Akazawa, C., Sukegawa, J., Yoneda, Y. and Hiraoka, Y. (2000)

Live fluorescence imaging reveals early recruitment of emerin, LBR, RanBP2,
and Nup153 to reforming functional nuclear envelopes.

. Cell Sci. 113, 779-794.

ALV a— IO~ VT B T —am BB A2 VT, B MR o fAa)E B

BT DEEREEHIED X A F X7 A&t LTe IO S RV ETHhDH T IV
B L7 % —(LBR)X emerin 72 & &7 ~L U, IS A ELT 2 2 £l
TIEMN LTz, Ez, MlEZOBRED O E D Th D ¥ /N7 B OB TREDOMBLJE NI
B DEAEND T2, B LI % 737 E (rhodamine-NLS-BSA) % 4 &
7=t MHRIZHUNEA L, RIFBIZE 21T 72, ZOEEEHEITHIEOEBITRREDOA
2R3 77— LCHHTHY 2O XD eiEmIc L 0 MuE < oRifuatz o
BBATRROEZE 2 DEZ M THRETT 2 Z LR EELE o7, SHIZ, Z2DOXF
VR B RE & B e & ORIl E & OB ARG DI X LRI E b
Yeta K% %24 rhodamine-NLS-BSA & Hoechst33342 C, #fE% LBR-GFP %
L <% GFP-emerin Z W\ CTYta L, v/ FH 7 —IC L DEREEREIT-2, £D

FEA, 3 @ telophase TIIEED HIEEA B TRENEIZAIT TR 52 & 72
ERbhole, EHIT, BRATRICEEED D & B 2 b 2 EEAESIKINPC) DA
M2 PUAQET 52 LICKORE Lo, ZOREER, BIEO 54T telophase D)
B L, FIRFICEBEALE SR OES HIE Z 22, BBITROMIEIZEN LY 1 —
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2 DENDZ ERDoT, YBIROBUERGIL, EBITROBERICEZS2Z2 4%
Do, TOXIRERICEIY, —ERE LIS DRI CHEE I N S #
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(Jun. 17, 2002) New Hampshire, USA (354 1H)

Yamamoto, A., Tsutsumi, C., Hiraoka, Y. (Kansai Advanced Research Center)
Monopolar attachment of sister chromatids is established by two distinct
mechanisms at meiosis I in fission yeast

2002 FASEB Summer Research Conferences “Yeast Chromosome Structure,
Replication and Segregation”

(Jul. 2, 2002) Snowmass Village, USA (#A%5:#1H)

Masuda, H.1, Miyamoto, R.1, Fujita, A.2, Toda, T.2, Toyoshima, F.3, Nishida, E.3,
Hiraoka, Y.! ({Kansai Advanced Research Center, 2Cancer Research, 3Kyoto
University)

Roles for Polo kinase and ribonucleotide reductase R1 in MT nucleation at the S.
pombe spindle pole body

European Molecular Biology Laboratory “Centrosomes and Spindle Pole Bodies”
(Sep. 14, 2002) Heidelberg, German

Haraguchi, T.1, Holaska, J.2, Yamane, M.!, Koujin, T.1, Hashiguchi, N.1, Wilson, K.
L.2, Hiraoka, Y.! ((IKansai Advanced Research Center, 2Johns Hopkins Univ.)
Nuclear membrane protein emerin interacts with BTF, a death-promoting
transcription repressor

Cold Spring Harbor Laboratory “Dynamic Organization of Nuclear Function” (Sep.
18, 2002) New York, USA

Hiraoka, Y., Ding, D.-Q., Yamamoto, A., Yamamoto, T., Chikashige, Y. (Kansai
Advanced Research Center)

Telomere clustering and homologous chromosome pairing during fission yeast
meiosis

Cold Spring Harbor Laboratory “Dynamic Organization of Nuclear Function” (Sep.
21, 2002) New York, USA

Ding, D.-Q., Yamamoto, A., Hiraoka, Y. (Kansai Advanced Research Center)
Dynamics of homologous chromosome paring in fission yeast

American society for Cell Biology 42nd Annual Meeting

(Dec. 16, 2002)San Francisco, USA

Ding, D.-Q., Yamamoto, A., Hiraoka, Y. (Kansai Advanced Research Center)
Chromatin organization within the Nucleus in Fission Yeast Meiotic

Symposium on the eukaryotic nucleus

(Mar.10, 2003) Berkeley Springs, USA ({H#5:#%15H)

Haraguchi, T.1, Shimi, T.1, Koujin, T.1, Wilson, K. L.2, Hiraoka, Y.! (1Kansai
Advanced Research Center, 2Johns Hopkins Univ.)

Dynamic behavior of BAF and nuclear envelope proteins in animal cells
Communication and Gene Regulation at the Nuclear Envelope
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

(Jul. 17, 2003) Durham, UK (3A75:E0)

Hiraoka, Y. (Kansai Advanced Research Center)

Dynamics of chromosomes during fission yeast meiosis

6th European Meiosis Meeting (Sep. 14, 2003) Overtraun, Austria (fA7Fi#{#H)
Furuta, M. 12, Kose, S. 1, Shimi, T. 3, Hiraoka, Y. 3, Yoneda, Y. 2, Haraguchi, T. 3,
Imamoto, N. ! (1Cellular Dynamics Laboratory, RIKEN, 20saka University,
3CREST of JST and Kansai Advanced Research Center)

Repression of recycling of importin « under heat-shock condition

EMBO workshop on Mechanisms of Nuclear Transport

(Nov. 1-5, 2003) Taormina, Italy (FA75aiEH)

Hiraoka, Y. and Haraguchi, T. (Kansai Advanced Research Center)

Fluorescence Imaging of Chromosomes and Nuclear Envelope Structures in
Living Cells

The First International Symposium “Cellular Responses to Genome Damage and
Chromatin Dynamics”

(Feb. 13, 2004) Hiroshima, Japan (JAfF##H)

Hiraoka, Y. (Kansai Advanced Research Center)

Functional Organization of the Nucleus in Fission Yeast

International Workshop for Integrated Yeast Science at Okinawa

(Mar. 19, 2004) Okinawa, Japan (HA#Fi#H)

Hiraoka, Y. (Kansai Advanced Research Center)

Nuclear localization of centromeres and telomeres in fission yeast

The 5th UK-Japan Cell Cycle Workshop

(Apr. 14, 2004) Nara, Japan (JB1Fi#5H)

Asakawa, H., Hayashi, A., Haraguchi, T., Hiraoka, Y. (Kansai Advanced Research
Center)

Dissociation of Nuf2 complex releases centromeres from the spindle-pole bofy
during meiotic prophase Gordon Research Conference “Meiosis”

(June. 14, 2004) New Hampshire, USA (A7)

Ding, D.-Q., Hiraoka, Y. (Kansai Advanced Research Center)

Meiotic prophase chromosome compaction requires cohesins in fission yeast

The Third International Fission Yeast Meeting Pombe 2004

(Aug. 25, 2004) San Diego, USA (AfF:#iH)

Hayashi-Hagihara, A., Ding, D.-Q. and Hiraoka, Y. (Kansai Advanced Research
Center)

A collection of S. pombe strains expressing chromosomally tagged GFP fusion
proteins: analysis of kinetochore proteins in mitosis and meiosis

The Third International Fission Yeast Meeting Pombe 2004

(Aug. 26, 2004) San Diego, USA

Yamamoto, A. and Hiraoka, Y. (Kansai Advanced Research Center)

Live cell analysis of chromosome dynamics at meiotic divisions: roles of the spindle
checkpoint in meiotic chromsome segregation.

The Third International Fission Yeast Meeting Pombe 2004

(Aug. 27, 2004) San Diego, USA

Hiraoka, Y., Chikashige, Y., Asakawa, H., Hayashi, A.. (Kansai Advanced Research
Center)

Repositioning of telomeres and centromeres within the nucleus in fission

yeast meiosis.

Cold Spring Harbor Laboratory Meeting “Dynamic Organization of Nuclear
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33.

Function” (Sep.30, 2004) New York, USA

Hiraoka, Y. (Kansai Advanced Research Center)

Visualization of dynamic interactions between BAF and nuclear membrane
components in human living cells

The 5th International Conference “Nano and Visual Biology of Chromosome
Dynamics” (Oct.16, 2004) Kyoto, Japan

(ENFRRER)

10.

11.
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13.
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14.

15.

16.

17.

18.
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22.

23.

24,

25.

26.

217.

AR (IF Has(E b TEreE)
AT N OVEAIREL
L —Y—BEEIIstS (2001 4F 10 H 29 H) R
AR (1 Has(E b TEreE)
AR OES A A —T T
L—HF—t v 7 RY T A (2001411 A 21 H) AL 7 3, BRI
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2002 FEAERIEBFICA RIS (200241 A 8 H) TERFZTFOEIABMERE—L, T
HEI
JRATEA, S, ARESR, SRR (b (E preeing)
BAFK AR 2R B I RS A
1 9RYPREIRTY —r v a v (2002-1H31H) FEFE77, e
TR, EAREIE, PR (Tﬁ%&ﬁ%ﬁj’ﬁ%‘ﬁ%)
DR A FVBEIZ I T 2 /NE K . Polo-like kinase & ribonucleotide
reductaseR1(Z J % il (1 55 2555001 H AR Kay (2002455 H21H) 737 ¢ 2k
e, BT
Hiraoka, Y. (F {3 b Ieists)
Nuclear organization of choromosomes in fission yeast
BAFE X — (2002 4F 12 H 5 B) #EY{LFFIERT A - BAERTFRENEE L ¥ —,
Ui
ERAE, R AT (Sl E o 7ering)
TARREE B A A=V T D TNy
P I — (2002 4F 12 H 5 H) BEb#orzept 384E - AR TFREMIEE o F —
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TRIE, AS, FRZ (I RBE U Termg)
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F20 Yk — 2 v a v (200342 H 1 H) 74t 7 5L, sUHIAH
Hiraoka, Y., Chikashige, Y. (1% @15 fAFZeHHE)
Live observation of nuclear reorganization switching the position of centromeres
and telomeres in the fission yeast meiosis induced by Patl inactivation.
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HFZERHE . 2Johns Hopkins Univ.)
KN 2 o 2X 7 emerin IZRE G5 & 237 ' Btf OERE

- 172 -



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
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39.

40.
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Haraguchi, T.!, Holaska, J.%, Yamane, M., Koujin, T.!, Wilson, K. L.? and Hiraoka, Y." (" {8
{SHFFERERE . 2Johns Hopkins Univ.)

Nuclear membrane protein emerin interacts with Btf, a death-promoting transcription repressor
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Haraguchi, T., Koujin, T., Shimi, T., Kojidani, T., Hiraoka, Y. ({F#uE(EHF7er&E)
Emery-Dreifuss Muscular Dystrophy Reveals Importance of the Nuclear Envelope
as a Cellular Infrastructure
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41.

/\P”Eﬁlﬂiﬁt’\”” BIFDOIAE RAVF =y ZRA L FOEE

55 37 BIRERBEIRE 7 4 — T & (200449 H 11 H) BIRKZ:, BRI
Haraguchi, T.1. 2, Shimi, T.1. 2, Koujin, T.1, Mori, C., Kinjo, M.3, Hiraoka, Y.1.2(1
CREST of JST & Kansai Advanced Research Center, 2 Osaka University, 3
Hokkaido University)
Single cell biochemistry: Direct visualization of molecular interaction between the

nuclear envelope proteins and BAF in living cells
577 [ A AR RE (2004 4F 10 H 15 A) /337 0 Al AT

@R A X —3F (S 38 14, EW 111 1)
(EBEFRR )

Haraguchi, T.!, Koujin, T.1, Hayakawa, T.1, Akazawa, C.2, Imamoto, N.2, Yoneda, Y.2,
Hiraoka, Y!. (! Kansai Advanced Research Center, 2Nat’l Inst. Neuroscience of
Japan; Osaka Univ.)

Live fluorescence imaging revealed early recruitment of emerin, LBR,HP1 and
RanBP2 to the reforming functional nuclear envelope.

39th American Society for Cell Biology (Dec. 11, 1999) Washington D.C., USA
Nabetani, A. and Hiraoka, Y. (Kansai Advanced Research Center)

Function of an essential kinetochore component nuf2p in the fission yeast
Schizosaccharomyces pombe

39th Annual Meeting of American Society for Cell Biology (Dec. 11-15, 1999)
Washington D.C., USA

Yamamoto, A., Tsutsumi, C., Hiraoka, Y. (Kansai Advanced Research Center)
Microtubule behavior in meiotic prophase of fission yeast

39th Annual Meeting of American Society for Cell Biology (Dec. 11-15, 1999)
Washington D.C., USA

Ding, D.-Q., Tomita, Y., Yamamoto, A., Hiraoka, Y. (Kansai Advanced Research
Center)

Large-scale screening of intracellular protein localization in living fission yeast
cells by the use of a GFP-fusion genomic DNA library

The American Society for Cell Biology (Dec. 15, 1999) Washington D.C., USA
Hayakawa, T., Haraguchi, T., Koujin, T. and Hiraoka, Y. (Kansai Advanced
Research Center)

Dynamics behavior of human HP1 homologs during the cell cycle

Keystone Symposia "Chromatin Structure and Function" (Feb. 15, 2000) Colorado,
USA

Nabetani, A. and Hiraoka, Y. (Kansai Advanced Research Center)

Function of an essential centromere protein nuf2p in the fission yeast
Schizosaccharomyces pombe

Keystone Symposia "Chromatin Structure and Function" (Feb. 16 2000) Colorado,
USA

Nabetani, A., Koujin, T., Haraguchi, T., Hiraoka, Y. (Kansai Advanced Research
Center)

An evolutionarily-conserved, centromere-associated protein is implicated in
nuclear positioning of centromeres

Gordon Research Conferences (Jul. 16-21, 2000) New Hampshire, USA
Nabetani, A., Hiraoka, Y. (Kansai Advanced Research Center)
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11.

12.

13.

14.

15.

16.

17.

A conserved centromere protein Nuf2p is essential for mitotic and meiotic division
in the fission in yeast Schizosaccharomyces pombe

FASEB Summer Research Conference 2000, Yeast Chromosome Structure (Aug.
20-24, 2000) Snowmass Village, USA

Haraguchi, T., Koujin, T., Hiraoka, Y. (Kansai Advanced Research Center)
Dynamic behavior of emerin and its interacter, BAF,during mitosis in living HeL.a
cells

Cold Spring Harbor Laboratory 2000 Meeting (Sep. 13-17, 2000) New York, USA
Nabetani, A., Koujin, T., Haraguchi, T. and Hiraoka, Y. (Kansai Advanced Research
Center)

An evolutionarily-conserved, centromere-associated protein required for
chromosome segregation

Cold Spring Harbor Laboratory 2000 Meeting (Sep. 13-17, 2000) New York, USA
Nabetani, A., Koujin, T., Haraguchi, T. and Hiraoka, Y. (Kansai Advanced Research
Center)

A conserved, centromere-associated protein required for chromosome segregation
The American Society for Cell Biology 40th Annual Meeting (Dec. 9-13, 2000) San
Francisco, USA

Chikashige, Y. and Hiraoka, Y. (Kansai Advanced Research Center)

Fission yeast Rapl: loss of Rap1p leads to defects in telomere clustering and spore
formation

The American Society for Cell Biology 40th Annual Meeting (Dec. 9-13, 2000) San
Francisco, USA

Haraguchi, T. !, Koujin, T. 1, Segura-Totten, M. 2, Katherine L.W. 2, Hiraoka, Y.!
(*Kansai Advanced Research Center, 2Johns Hopkins Univ.)

Dynamic Behavior of emerin and BAF at early stages of nuclear assembly in living
HelLa cells

The American Society for Cell Biology 40th Annual Meeting (Dec. 10, 2000) San
Francisco, USA

Ding, D.-Q., Yamamoto, A. and Hiraoka, Y. (Kansai Advanced Research Center)
Living cell analysis of homologous chromosome pairing during meiotic prophase in
fission yeast

Pombe 2002 - The 2nd International Fission Yeast Meeting (Mar. 25-30, 2002)
Kyoto, Japan

Asakawa, H., Nabetani, A., Hiraoka, Y. (Kansai Advanced Research Center)
Behavior of the conserved kinetochore proteins, Nuf2, Spc24 and Ndc80 in meiosis
Pombe 2002 - The 2nd International Fission Yeast Meeting (Mar. 25-30, 2002)
Kyoto, Japan

Yamamoto, T.1.2, Kurokawa, R2., Chikashige, Y.1.2, Ozoe, F.3, Kawamukai, M.3,
Hiraoka, Y1.2. (1Osaka University, 2Kansai Advanced Research Center, 3Shimane
University)

Regulation of telomere clustering by the pheromone-responsive map kinase
cascade

Pombe 2002 - The 2nd International Fission Yeast Meeting (Mar. 25-30, 2002)
Kyoto, Japan

Bureik, M., Schiffler, B.1, Hiraoka, Y.2, Vogel, F.3, Bernhardt, R.! (1Universitit des
Saarlandes, 2Kansai Advanced Research Center, 3Max-Delbriick-Centrum fir
Molekulare Medizin)

Functional expression of human mitochondrial CYP11B2 in fission yeast and
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18.

19.

20.

21.

22.

23.

24.

25.

26.

identification of a new internal electron transfer protein, etpl

Pombe 2002 - The 2nd International Fission Yeast Meeting (Mar. 26-27, 2002)
Kyoto, Japan

Kamata, A.1, Kudo, N.1, Taoka, H.2, Hiraoka, Y.3, Yoshida, M.2, Horinouchi, S.!
(The University of Tokyo, 2CREST, JST, 3 Kansai Advanced Research Center)
Identification of novel proteins subject to Crm1 mediated nuclear export

Pombe 2002 - The 2nd International Fission Yeast Meeting (Mar. 26-27, 2002)
Kyoto, Japan

Okazaki, K.1, Kurabayashi, A.1, Chikashige, Y.2, Hiraoka, Y.2, Niwa, O.1 ({IKazusa
DNA Research Institute, ZKansai Advanced Research Center)

Possible involvement of the SPB protein Sid4 in chromosome positioning within
the nucleus.

Pombe 2002 - The 2nd International Fission Yeast Meeting (Mar. 28-29, 2002)
Kyoto, Japan

Shimanuki, M.1, Miki, F.1, Kurabayashi, A.1, Ding, D.-Q.2, Hiraoka, Y.2, Niwa, O.1
(IKazusa DNA Research Institute, 2Kansai Advanced Research Center)

Diverged but partially overlapped roles of Kmslp and Kms2p in the SPB function
Pombe 2002 - The 2nd International Fission Yeast Meeting (Mar. 28-29, 2002)
Kyoto, Japan

Shimi, T.1, Hashiguchi, N.1, Koujin, T.1, Segura-Totten, M.2, Wilson, Katherine L. 2,
Hiraoka, Y.1, Haraguchi, T.! ({Kansai Advanced Research Center, 2Johns Hopkins
Univ.)

Barrier-to-autointegration factor (BAF) is dynamic and mobile in living HeLa cells
Cold Spring Harbor Laboratory “Dynamic Organization of Nuclear Function”
(Sep. 21, 2002) NewYork, USA

Masuda, H.!, Miyamoto, R.1, Fujita, A.2, Toda, T.2, Toyoshima, F.3, Nishida, E.3,
Hiraoka, Y.1 (1Kansai Advanced Research Center, 2Cancer Research, 3Kyoto Univ.)
Polo-like kinase and ribonucleotide reductase protein R1 activate microtuble
nucleation at the S. pombe spindle pole body in vitro

American society for Cell Biology 42nd Annual Meeting (Dec. 14-18, 2002) San
Francisco, USA

Shimi, T.1, Hashiguchi, N.1, Koujin, T.1, Segura-Totten, M.2, Wilson, Katherine L. 2,
Hiraoka, Y.1, Haraguchi, T.! ({(Kansai Advanced Research Center, 2Johns Hopkins
Univ.)

Barrier-to-autointegration factor (BAF) is dynamic and mobile in living HeLa cells
American society for Cell Biology 42nd Annual Meeting (Dec. 14-18, 2002) San
Francisco, USA

Haraguchi, T.!, Holaska, J.2, Yamane, M.!, Koujin, T.1, Hashiguchi, N.1, Wilson, K.
L.2, Hiraoka, Y.! ((IKansai Advanced Research Center, 2Johns Hopkins Univ.)
Nuclear membrane protein emerin interacts with Btf, a death-promoting
transcription repressor

American society for Cell Biology 42nd Annual Meeting (Dec. 14-18, 2002) San
Francisco, USA

Asakawa, H., Hiraoka, Y. (Kansai Advanced Research Center)

Disappearance of Nuf2 complex is required for centromere-SPB dissociation during
meiosis

6th European Meiosis Meeting (Sep. 14, 2003) Overtraun, Austria

Yamamoto, A., Hiraoka, Y. (Kansai Advanced Research Center)

Monopolar spindle attachment of sister chromatids is ensured by two distinct
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27.

28.

29.

30.

31.

32.

33.

34.

35.

mechanisms at meiosis I in fission yeast

6th European Meiosis Meeting (Sep. 15, 2003) Overtraun, Austria

Ding, D.-Q., Yamamoto, A., Sakurai, N., Hiraoka, Y. (Kansai Advanced Research
Center)

Live cell analysis of homologous chromosome pairing in fission yeast meiosis
6th European Meiosis Meeting (Sep. 15, 2003) Overtraun, Austria

Ding, D.-Q., Hiraoka, Y. (Kansai Advanced Research Center)

Rec8 and Pds5 counteract with each other on meiotic prophase chromosome
compaction in fission yeast

Kyoto University COE International Symposium (Nov. 29, 2003) Shiga, Japan
Ding, D.-Q., Yamamoto, A., Hiraoka, Y. (Kansai Advanced Research Center)
Meiotic cohesin Rec8 counteracts with Pds5 in chromatin compaction during
meiotic prophase

The American Society for Cell Biology 4374 Annual Meeting (Dec. 14, 2003) San
Francisco, USA

Shimi, T.1, Koujin, T.1, Wilson, K. L.2, Hiraoka, Y.1, Haraguchi, T.1 (1Kansai
Advanced Research Center, 2Johns Hopkins Univ.)

Dynamics and functions of Barrier-to-Autointegration Factor, BAF

The American Society for Cell Biology 4374 Annual Meeting (Dec. 17, 2003) San
Francisco, USA

Masuda, H.1, Miyamoto, R.1, Toda, T. 2, Haraguchi, T.1, Hiraoka, Y.! ({Kansai
Advanced Research Center & CREST of JST, 2Cancer Research UK London
Research Institute)

Overproduction of alp4 C-terminal fragments in S. pombe induces SPB-led nuclear
movement, chromosome missegregation, and weel-dependent G2 delay.

The American Society for Cell Biology 43nd Annual Meeting (Dec. 17, 2003) San
Francisco, USA

Ding, D.-Q., Hiraoka, Y. (Kansai Advanced Research Center)

Proper Meiotic Prophase Chromosome Compaction Requires Cohesins In Fission
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