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(F1X): SNET, KEHD DA /NI ED#AINENE (L importin B 7731 —ERIA D FEEIC
FOoTHEHHLNBIENALHNIZEINTINS, LHL, BLaviF(ELHET MO AN REE
BFIZIE importin B T73) —EMRIA D FREAESEHIE R ROFUNMET T HIEAHON TV =,
FfbBlE BBRARL REDTT-EFIT Hikeshi £ T Tz importin 773 —IZBEELEFTLL VEHE
ADESEHERIRDEREIT 52 &% R DIF7=, Hikeshi [ZE AL ABFIZH F XA Hsp70s %
¥IZE AN, Hikeshi ($1E 9 F & GTPaseRan ZFIALGEWE<FHLWWRIEDEHIE THA A ENHIA
LTz, EMMEEHRAN S Hikeshi ZBRET SHE. HIRBIFIRAN RZA—UMBEIEETITRRT S,
CDEZENABWIZ Hsp70 ZRICBASE DL TOMIIDIEIL 50%F2EL RAFa—ShbdIEMD,
ARLRBFIZ Hsp70 DRKICBATHIEN MO EREEATIEFEEETHAHILEIILOHT
SEBAT B EMTE =, Hikeshi IFBEBMNSERNIESETHILMICEBREIN:-RFTHS. &R
@ Hikeshi REAY % RNAI T/VIF 03 bEFMmMNEML CRAMMENLR<ED, avT143aF
WIVIT IR DRIFEFENGND 145 BERENGEONRARLEICEZENTEHIIENEZLN
%, FHLEWRIA S F Hikeshi DRIBITHRBEL ANILEBEKLARIICEELEEEZE5Z 50D
2T&ET=,



H=X21

(ZE3X) : We identified a novel carrier protein that mediates heat shock stress-induced nuclear
import of Hsp70 molecular chaperones. The identified protein, named Hikeshi, is indispensable
for attenuation of cellular stress responses. Depletion of Hikeshi inhibits heat shock-induced
nuclear accumulation of Hsp70s and induces deleterious effects, leading to cell death after stress.
This provided the first evidence of the importance of stress-induced nuclear migration of Hsp70.
Hikeshi is an evolutionarily conserved protein whose function was not characterized until our
study. In fission yeast, the Hikeshi homologue only slightly affects cell survival after stress,
suggesting its redundant role in lower eukaryotes. However, Hikeshi has surprisingly strong
effects on higher eukaryotes. Depletion of Hikeshi in c.elegans affects life span and becomes
thermal sensitive. Absence of Hikeshi is lethal in mouse, possibly affecting late stages of
embryogenesis. These results provides strong evidences that Hikeshi plays physiologically
significant roles both at cellular and organism levels in higher eukaryotes and implies there exist
yet unknown nuclear roles of molecular chaperones Hsp70.
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BT 5, BoN-MRIBBERAN REZMBORINEIMT 2O ENS-ABE~DT7TO—F
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co—chaperone Hsp110 M{EFAT ATP B ZZEHaE - Hsp70s IZHES L. Hsp40 D YEFAT ADP #!
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2012, Imamoto & Kose, Nucleus, 2012) , COF R &, B— M EMEMEME L FICHLTETT
B ForRAVHARSFICERELGAVIIMNEEZ D,
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TagRFP Z#& & L1= Hikeshi & GFP ##5& 1= Hsp70 ZHIfA N THRIFS &, HY4ERI% (FCS)
ERAMBEERE(FCCS)EF AL T, AR REMITT=EE (TN D ITE 2T JHikeshi &
Hsp70 AMEAT 2NN EMIBNTIARKSIEL:, MR THREN R AL =0, BEBERT
AN EIDEM T Tin vitro TRIBROENAA—DU IV ER ATz, TOHRR. BEKREFHMMND
HERE I H R XX HEEL Hspll10 [Z ATP #/NR 1z&E DA mMEDFEEH FCCS TRHLNT=,
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vitro T FCCS [Z&>TRON-COFEEN AN TREIAFBEERML TS EEZLND,
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¥R % FU V- Hikeshi D#ERERRHT : Hikeshi [ZIZ4D D splicing variant MEFEL. —D D/ AV
DEFAIZKY., #RHE Hikeshi A #RHA Hsp70 LFEE T HIEMNELFERET CTHETE . A
Hikeshi & RNAI feeding & T/ v 98 00§ %L BRAM XA THRBEARD F i (Life span) A EFAE
¥EYBEMRET D EMNH A DT, 1= RNAI feeding [Z& D Hikeshi D /995U (F, $RRDER
it £ (thermal resistance) ZIE TSt 5 &M N, Hikeshi 7REOY [LIE REANTEHER P
AL RIZEE T HEEZ NS, T A% AL V= Hikeshi DHBERRHT : 72 X(Z[& Hikeshi & code
FREBILFN2DFET DN, FD—DId pseudo gene THHEEZ BN D, Cre—loxp D AT L
ZFALT, Hikeshi REBT DAL T A3 FIL/ I T I D REERB LIz, ERLIZ/ VO T Ik
THREANT, BE. ROBELEREZBTUVD, Hikeshi /YT T IR ZADRER I RITHE
LEEW =8, EENDRTNFEABEEZZAOND, LHL., 125 BEENFON DT80, Hikeshi /YT 7
DETHHOREFKEICEENH DD TGS BERIIC Hikeshi /I T INDEENTEHEE
ZbNd, PRERERV-MIT HROTIIMND Hikeshi ZRESEDEHFMOBREIFREE LW
ST-ERLRIILDOBRRICEELGEZENRONLIDIZHL T, R REFOEFEER TIE Hikeshi 7R
EOT DREDBIAN ANSDEIEICEEE SR, B HspT0 (XEERTHLRANICR SN,
MR A THR—HRERBENRECERLEVNIENZTO—REEZLOND, COXMRITHEL
MICEIRENEEZ D,

5)Hikeshi D #& G A2 HT

Hikeshi [IZIRABEESARBREFNED FG UE—rEEESTHEEBIZ. ATP B D Hsp70 &4
B9 %, KIFE T Hikeshi Z4F8 L. FG JE—h&. ATP B Hsp70 LD HEREF DR R 1L EH
[CERYKATZ, ZDHER. HikeshilFG VE—rDEFEREF/ DT LTIz, Hikeshi [& N K4
DSBE THEMARE28 K ELY ., C RAID “jelly role/beta-sandwich fold” TR LS B ERK
RTYNTFG YE—REHEETEHIEN LI ofz, o HERIEBEICE SV TC2EFEAEHE
EFHHREREMZ T E, Hikeshi & Hsp70s &#E& TET . Hsp70s D% EHHIE T TS
ZEhhotz, ZD1=8 . Hikeshi (I A Y—%&RBL TIXLHTHsp70s LHEE T HEEZ LN
%, £tz N RIGICITBKERT D HY . SO L EEFEICEETHIH LN EILZHAE
mhohh, RIELEESED FGUE—REDHEEERICF ST 5LFEEIN5,

6)FEL T NEEIE

ARASTIDREST IL—TEDEFHE T, EF Hikeshi D A ER(TEGHPEHREEEZERTD
LEZ NS, BNz Hikeshi DIERBENSDFRE. a2 TA42aFIVL/VITIRIDREF|
RATAHILICEY. COKRBLEFESITED FRIFEHLNITHIENTEEEEZ D,



=21

6. WARRRZF
MR

it 22 4%

(B#EFs —EHZAY) FH17H
(fBEFH» —BEFEL) 14

(Ri5E0) At

(IBEFEA—EFEY)

Clever, T., Funakoshi, T., Mimura, Y., Takagi M., Imamoto, N. (2012). The nucleoporin
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Imamoto, N., Funakoshi, T. (2012). Nuclear pore dynamics during the cell cycle. Curr.
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288, 24540-24549. PMID: 23846694
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1899-1905. PMID: 24768994
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family-dependent nucleocytoplasmic transport pathways. Traffic April 25. PMID:
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Takagi, M., Imamoto, N. (2014) Control of nuclear size by NPC proteins. Cancer biology
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review)
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Kimura, M., Thakar, K., Karaca, S., Imamoto, N., Kehlenbach, R. H. (2014). Novel
approaches for the identification of nuclear transport receptor substrates. Methods Cell
Biol. in press.
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nucleocytoplasmic transport in digitonin-permeabilized cells under different cellular
conditions. Methods Cell Biol. in press.

Maeshima, K., Funakoshi, T., Imamoto, N. (2014). Cell-fusion method to visualize
interphase nuclear pore (NPC) formation. Methods Cell Biol. in press.
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N. Imamoto, “Novel nuclear transport pathway operates during heat-shock-stress
response”, EMBO Workshop on Mechanism of Nucleocytoplasmic Trafficking,
Jerusalem Hills, Israel, November (2011). Invited talk

N. Imamoto, “Three-dimensional micro-irradiation of living cells” Frontier in Science-a
symposium supported by HFSP MBSJ2011, Yokohama, Japan, Dec (2011). Invited talk

N. Imamoto, “Function and mechanism of novel nuclear import pathway that operates
during thermal stress” MBSJ2011 Workshop on 7The nuclear pore complex and the
nuclear transport system acting as a molecular switch to regulate nuclear
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N. Imamoto, “Diversity of nucleocytoplasmic transport pathways: its physiological
significances” JST Vinnova Japan-Sweden Joint Workshop, BIWO 2011, CBRC, Tokyo,
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N. Imamoto, “A Novel Nuclear Import Pathway is Required During Stress to Protect
Cells from Nuclear Damage”, SALK-USCD Seminar, Salk Institute, San Diego, CA,
USA, March (2012). Invited talk

Imamoto, N. “Nuclear transport essential for cell recovery from stress damages” Post
Genomic Workshop, Kazan Federal University, Kazan, Russia Nov 19 — Nov 22, 2012.
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Imamoto, N. “Thermal stress-induced nuclear import: new aspects on function of
molecular chaperones during a cellular stress” ASCB Special Interest Group on Beyond
Border Control: Nuclear Pores, the Nuclear Envelope and the rest of the Cell, San
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Imamoto N. "Thermal stress-induced nuclear import mediated by Hikeshi: its
mechanism and cellular roles" National Institute of Genetics, The 160th Biological
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Kose, S., A. Kametaka, A. Watanabe, and Imamoto, N. “Nuclear import receptor,
Hikeshi, for Hsp70s is required for attenuation of heat-shock response and protecting
cell damages from stress” Cold Spring Harbor Meeting on Dynamic Organization of
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