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1. Maruyama K et al. The ATP transporter VNUT mediates induction of Dectin-1-triggered Candida nociception.
iScience 6: 306-318 (2018).

2. Wang X et al. HSTRPA of the red imported fire ant, Solenopsis invicta HsTRPA functions as a nocisensor and uncovers
the evolutionary plasticity of HSTRPA channels. eNeuro 5: e0327 (2018).

3. Suzuki Y et al. TRPV6 variants interfere with maternal-fetal calcium transport through the placenta and cause
transient neonatal hyperparathyroidism. Am. J. Hum. Gent. 102: 1104-1114 (2018).
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| Raft clustering is dependent on F-actin,
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1. Sharma N et al. Effect of temperature on raft-dependent endocytic cluster formation during activation of Jurkat T cells
by concanavalin A. ¢J. Biosci. Bioeng. 127: 479-485 (2019).

2. Sharma N et al. Effects of Capsaicin on Biomimetic Membranes. Biomimetics 4: 17 (2019).

3. Ichikawa S et al. Size-dependent uptake of electrically neutral amphipathic polymeric nanoparticles by cell-sized
liposomes and an insight into their internalization mechanism in living cells. Chem. Com. 54: 4557-4560 (2018).
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1. Okahata M et al. Cold acclimation via the KQT-2 potassium channel is modulated by oxygen in Caenorhabditis
elegans. Science Advances 5: eaav3631 (2019).

2. Ujisawa T et al. Endribonuclease ENDU-2 regulates multiple traits including cold tolerance via cell autonomous and
nonautonomous controls in C. elegans. Proc. Natl. Acad. Sci. USA. 115: 8823-8828 (2018).

3. Sonoda S et al. Sperm affects head sensory neuron in temperature tolerance of Caenorhabditis elegans. Cell Rep. 16:
56-65 (2016).
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M REZERE U TR UIRET 5720101, BEBEREBERESICKRTIUBEDHHEEALNET, WcBIE.
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TRPM5F ¥ VISR DI T AFETICEWCRE LR ICH > TR LD H SN /e—H T, BXEI5CTULDEETIE
BONERDHOENE U, ZOREERFHNEEIE. BEUKENTNERCERLDANZALZNTHIEER/REERKE
ZRAVREDPSRHELE L,

RIS, BRERDPEMTHEPTRLERBRTHHAIHEBHEREBVTTRPMSF ¥ XL OB E1T 0 /12#ER. TRPM5D
EEAICRRRAT 7 FINA T h=N2UVE (PIPy) PRETHAHIE. BEREICILATO-ILZFNY % ETRPMS
FrRNDAVEI AV APNEL BB ZEPDPUE LR, T COBRMEERBRRICEVTORERFIHREEIRR
TN DD, BEREFNZEECICHRICEEY 2REUNDTFIIBREVWZENTRINE L.

A TRPMS (10 pM Ca*) B 100, 10 pM Ca*
0 uM PIP,
il 801
3 UM PIP, #*
40 {
C 3uMCa® Temp(C) E:”-’RT‘:"”’ (33%)
125 35 4.5
E B ENEEEEERALE TREMS Frail
- CHERERE AT
/ Al TROMS F-r L OALERIEAIL S LIS
LBERERN, PP, AFEFTIIRAIL
L HENYMotA, I MPIP, FETFTRE
€ 0015 BIERALSBLNL-, BREIZ -2 mV.

P B) BiflI- 3%aLATO—LERNT B

: Q =126 TRPMS F4+ LD 95 AET LI,

O ClapM AL LBETIZETS TRPMS
Forrl0AEETHEMORTOREE.

0.0001 -
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1. Uchida K et al. Identification and classification of a new TRPM3 variant (y subtype). oJ. Physiol. Sci. in press.

2. Ishii T et al. TRPV2 channel inhibitors attenuate fibroblast differentiation and contraction mediated by keratinocyte-
derived TGF-B1 in an in vitro wound healing model of rats. J. Dermatol. Sci. 90: 332-342 (2018).

3. Uchida K et al. Involvement of thermosensitive TRP channels in energy metabolism. «J. Physiol. Sci. 67: 549-560 (2017).
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BRIFERER. BEFREAFHBOEE L2 MREMEXEZELIED I ET. MBEOESEH#FTPHRDORIBISE Z I
T3, FIZIE. EERISERICE < ImportinBhENEAR ML ABEIETT5—AT. BAKNLABIZISFS + 0OV Hsp70
E%IE RHikeshi (KSH L) BEDFH/ICEBT S, INETORENT. HikeshiDigea RIBX BB & EKICIFEIIC
BATEDPRND I ELPDLN > TEL., HikeshidEnxd 2EEIEHsp70E T ThEWNEEZZ O NS, DF . Hikeshid
HEEERKICK o T BAHSPTODEDNBDICHABRFEHIHD EEZON. ZHETEEINTWED D /2HSp70D
AEEEDEBUNSZFER Y ICEND (ER). RE. HikeshiOREZ—7 v fO—DEEZZ SNBHSF1OFEWHIEHEEICD
WTER LTS, £/, BERLEERBLAERRZFEATIE. ERMRICEET 2EBRREEREOZAZTAD. BA K
LADEEICK > TEEMICHEZZTDZEPDP>TEL (AX). Hikeshi#iXDORENEE L. RanfkiFAyZ&Importin
EEDAEREXYBHEL. £/, RanfkiEFRARImportinEhZ D TlE7 4 7 &2 —5FImportin a Z{E S Impirtin a / B &%
BRESROEVVEETHEINDS., SHRLEERESRERENICHEINDI AN AL EEEREZHASHICLTVEE
(A

Subcellular localization of Hsp70 in Hela cells Imamoto, Current Opin. Cell Biol.,52,82-87, 2018 N . ) R
37T 43 1hr 37 43 hr Nuclear transport adapts to varying heat stress in a multistep mechanism
37°C— 43 1hr — 37 30min — 37°C 90min

e

R ¥

HEE AR i

Hikeshi is acquired at karyogenesis
Function of Hikehshi

(Hsp70 exists in prokayotes) ‘I'
= ? =
R
ARAA e
~B8Y , =
_—~ 7 e e a0 @ a2 a3 arc DN
[ % Nuclear function of Hsp70s HECHSPTO impart | |
CRM1 sxport
Protects GATA-1 from caspase cleavage . !
Cytoplasmic function of Hsp70s ‘\ Mediates degradation of p65 subunit of NFkB ‘m’;?;n Transportin import
Variety of protein folding processes Enhances VHR phosphatase activity imp al i import
(i.e. folding of newly synthesized protein and —
refolding of misfolded and aggregated proteins) Dysregulate HSF1 activity and induce p53 expression 1
molecular chaperone activity beyond molecular chaperone activity NLS receptor (adaptor
Ogawa and Imamoto, J. Cell Biol. May 10 (2018)
=A.
5 L

1. Imamoto N. Heat stress-induced nuclear transport mediated by Hikeshi confers nuclear function of Hsp70s. Curr.
Opin. Cell Biol. 52: 82-87 (2018).

2. Ogawa Y and Imamoto N. Nuclear transport adapts to varying heat stress in a multistep mechanism. <J. Cell Biol.
217: 2341 - 2352 (2018).

3. Kimura M et al. Extensive cargo identification reveals distinct biological roles of the 12 Importin pathways. eLife 6:
21184 (2017).
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V. MBRREEREICEOR ZEERH L. £, IRIERTREIMERO7 I / RGRIDPHERBARBZLICSE LR
BEICEETHBIEZASHICLE (TR @) BHROESHDALESY. I PIAVNUTTOIRNF—EEDEER
BB THHEMBROBLRIS (BEIL) ([CHLDHMI-LREIEREES > /NIHE L TSLC25E&®EFERELL (TR @), Z
D& RERERMADBESICEOWTEEZRI b2 N PHREECRBRIBRONBIEROBEEERSHICLDODH B,

/. BBRERAEMHBRFEMMBREZRRIESIEICKY., SEEMEHERTHS ) / I BRZEBFRNICES
BTES>avryavyNTEFeEL Lz, ZOEGZRAVCERDS. BEDREBRM - 1—OXICEVWTY / —ILEBROE
BREFEIHIEICKY . BESEEF ¥ RIOEBEEZN LT av 2 aoNTREDREFFITHIENLTHIEER
HlZk (TR @), £k, avPauNIndusd. EREREICHEKS L/-EEHMERTE CHDGymnogobius isazal
WT. ZEAFEMEHRS M) TIINTUEO—ICBEICEFTNDIE. ZELTEORERNITZILT ) O-ILOESE
BICEADZ TN T)O—IT7IIVERERERE Lz, UEDOKDIC. BHBAHCBEEREDEREFFLANILT
BASHICLDDH B,

T T ———
g

@ T/RERAMIEFLEHRTRNLERED
S AEEin

@ SLC258iE thI= & 530k F) 7 PRE D i
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Mt : mitochondria LD : lipid droplet

3L

1. Tsuchiya M et al. Cell surface flip-flop of phosphatidylserine is critical for PIEZO1-mediated myotube formation. Nat.
Commun. 9: 2049 (2018).

2. Suito T et al. Synthesis of omega-3 long-chain polyunsaturated fatty acid-rich triacylglycerols in an endemic goby,
Gymnogobius isaza, from Lake Biwa, Japan. J. Biochem. 164: 127-140 (2018).

3. Murakami A et al. An N-terminal di-proline motif is essential for fatty acid-dependent degradation of A9-desaturase in
Drosophila. J. Biol. Chem. 292: 19976-19986 (2017).
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HEDOALIE. A MHAOKDSEHENEFE. DNAXFIALPEA N AL ETIEY 1 X7« v J LHaRTEE T
AJSLICK>THBEENTLVS. —4. MERFTHRDREDHEMUKHEERIETT ZENTRINTND, FIAIE. #
EHRIESNED SRRBZZITD L. MRERBEQBRMEESND ZEAHMONTVS., ekl MRAOEEDLG—T
BOWZEDPRASHICRY . [HMRAEE] OXPDPRLALERRRICHEEZEAD IEPRESNTVS, ZZT. [HRENE
El pPZROSMCfSHAOFEEZRIELTOBDTIRBRVWDEEZ. WEMRODBEICE T HHMEADREDERE
ERFEICKY . HEMRAREEMEOBRERATSIEZ2BIE LEBEZITO TS,

HEMEDOET N ELTEHLSASAVSNTVSPC12MIE. #iERKREAF (NGF) ZEAS €2 MM FEE
h. MEREEZHBRIESD. JOMEDCFTEROMBREESTE. BAMRIT—BELIY—ZRAVTRAELL. BE
Y& FEOREDEFEESICHAMEDN LR L. BAFHIRAIUEEZRHFD. BLAILBREE Y —DREICK

HEEBRITBID, BAFSA A -V TBEBEFERVTHRAOEEG ZAET 5 & TR EDMRNEEAZ
7oTW% (Fig. 1). PC12MRBADEE A X —2 > U OFER. NGFRIZHAISERIZOMA LB L T, wiEREMRE
BICHRMEEDH1.5°CRSRBIENAFMP Oz, EHIC. MREEEZR BRI ELMEIE. HEREHRRIEHERRE
EBLTROEEPEVWZEZRELE (Fig. 2), MEEEQHRIKOBRENLGRAELICE > TREZNZDTIRRLDE
EZ. NGFRIB L /MROKD—ERZFIMEL — Y —IC K> THRAINAL . #iFREMREZRE Lz, NGFRIZEO~ 1 BF
FORE. PC12MREDKD—ER%E BFHIICINZET 5 EiFREQHRMPEES Wz, UED KD ICHERROMLICIE. T
HRADEERAPEFELTODZEPREOIICR DI, FRIZ. HEMUBRICHITIMENEELLDOREACZNEERE
BRATHFETDHD.

Fluu-mni pdwrunchrlmn'ullr

:'-:r.’r

'mw;.l'mmm B

T Fluorescance lifstime [nd] 100 Fluorescence liletima [ns] 10,0

4T

Teme complated single phaton mﬂ"ﬂ

Fig. 2 Imaging of ternperature in neuron-like cells by fluorescence lifetime imaging.

Fig.1 Scheme for imaging of intraceliular lemp- (Right) 12~13 hours after MGF stimulation, (Left) Control
arature by Muocrescant polymeric termometer
and fluorescence lifetime imaging microscopy

3L

1. Hatano Y et al. Magnetic field imaging of super-paramagnetic particles using high-density, perfectly oriented NV
centres in diamond CVD film. Phys. Status Solidi A 215: 1800254 (2018).

2. Sekiguchi T et al. Fluorescent Nanodiamonds as a Robust Temperature Sensor inside a Single Cell. Biophys.
Physicobiol. 15: 229-234 (2018).

3. Masubuchi T et al. Construction of integrated gene logic-chip. Nat. Nanotechnol. 13: 933-940 (2018).
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1. Hoshi Y et al., Ischemic brain injury leads to brain edema via hyperthermia-induced TRPV4 activation., J.
Neuroscience, 38: 5700-5709 (2018).

2. Okabe K et al., Intracellular thermometry with fluorescent sensors for thermal biology, Pfliigers Archiv, 470: 717-730
(2018).

3. Okabe K et al., Intracellular temperature mapping with a fluorescent polymeric thermometer and fluorescence lifetime
imaging microscopy. Nat. Commun. 3: 705 (2012).

11



BEZEHE LZEGRROFKEIER CRELEYF) Newsletter No.6

MEEEA02-1

iR FlIgh werss pyos)

BEEAFAZR ERRMER MR EHE ReEEF2HT R

Bk e
R CACH O BRI - 1TEMERRENZ 18 D ik Bl B %S (O AZEA

e

<L 0PI, KEERE T HOICEYRBRERIEEIRT KETE ((KRRHTE) HEHOTVLET. LAL. FE
REMTE & E AL T ROMIZRIEOLHHEAIEREDH T L.

EE. Ty heFEo72EBRZT> . MERMITHORRICHELRRIBEEOBRPEDKDICLTHMOFZEEZIND
OhERNELZ. £T. HREICH DTS, KETRMLCEEOBRREBRZZHOLT [RRUD] OICRORMEE
NEET B (FRRKRRER) 2BRLTRERLLEIS. BV EZEL. TV MIREZ [BUB] JENTERLIC
HPHPHET. ERICRELEERRERBIIEHSTEE L. —7A. SMUBIERE O\ D B 28 CTORERE QMR mE
ZEMTAHE. REWRERREZRICEATELRLRY . MEZEROHENICHIFTHIEHTERLRYELE, S
Bt em UCREREOMWREmEL. ROBBPELREOBRNARNERIICHETHSH I L. EDINETOMRE
MPERDPOTVET. LEDP>T. [BLD] LODRERECARRHOLODEEREDPRERSMAEATHESND L
PREREL

FEDMEMRIE. MEFEITBHOEBRELD. BEICKSZR - PREFZLEHHTROMTHEADBERICERLRFHDVIC
BRBPEEAOGNET, Flo. AMATHSPICHE > MRERR A DAL, BHEOLTELZRLTOTH, TOEEHS
BEF5OICHERFERERISPTBN TSI SBIEEDNHD I EETRRLTEY . TNDPRPEICHDI X DXL
D—OhELNhEEA.

T
RIEDLETD
BEEaw

EMERE

L]
HEOHEHSSHS MG EREEONEEEET HRER
0%
1. Morrison SF and Nakamura K. Central mechanisms for thermoregulation. Annu. Rev. Physiol. 81: 285-308 (2019).
2. Yahiro T et al. The lateral parabrachial nucleus, but not the thalamus, mediates thermosensory pathways for
behavioural thermoregulation. Sei. Rep. 7: 5031 (2017).

3. Nakamura Y et al. Medullary reticular neurons mediate neuropeptide Y-induced metabolic inhibition and mastication.
Cell Metab. 25: 322-334 (2017).
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1. Nakatsu Y et al. Prolyl isomerase Pinl suppresses thermogenic programs in adipocytes by promoting degradation of
transcriptional co-activator PRDM16. Cell Rep. 26: 3221-3230.e3 (2019).

2. Chiba Y et al. Dapagliflozin, a Sodium-glucose co-transporter 2 inhibitor, acutely reduces energy expenditure in BAT
via neural signals in mice. PLoS ONE 11: e0150756 (2016).

3. Tsukita S et al. Hepatic glucokinase modulates obesity predisposition by regulating BAT thermogenesis via neural
signals. Cell Metab. 16: 825-832 (2012).
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1. Doi M et al. Non-coding cis-element of Period2 is essential for maintaining organismal circadian behaviour and body
temperature rhythmicity. Nat. Commun. (in press)

2. Gida T* and Doi M* et al. Calcitonin receptors are ancient modulators for rhythms of preferential temperature in
insects and body temperature in mammals. Genes Dev. 32: 140-155 (2018). *equal contribution

3. Doi M et al. Gprl76 is a Gz-linked orphan G-protein coupled receptor that sets the pace of circadian behavior. Nat.
Commun. 7: 10583 (2016).



BmEZEBME LEERRKROMEHIER (CREEMS) Newsletter No.6

EELE] fiEXEEA02-3
M HEY 3as zxsa)

BEARFE AT EHEMER KEAMRAE IR

Bl
BEICEDTHFHOERERDR - TRBBEMRKEBOEHA

Wz

GEEein) )

INETICHZEE Y — N —cFosDRERBICKY . BH - BAREBEICEVTHRAEERDPERILT DI EZBASMICL
TEJe. BREEROTREBZASHICT S, R - FREDICEHS T DAL, BHkEP LK. PRERZICER L.
INSORMPEEICIRST T 2SR ZEITE b L —Y—ICKVIRRE LR, B2 - BARBERABICKDRREER TOMHEHR
FLEM L ZCFosRBERBICK VAR Lz, RIREEKDCFosHBIEMIED DB, A%, PRERK. BkEFOKICHEST
LTWBHDIE. BHIRETIE. 56.1%. 50.5%. 20.9%. ESRETIE. 40.0%. 48.1%. 24.0%TH o7z, S&IE.
INUENBHEBEEANT, 2 - EAREBRBEPOMIBEBRE NN ITLA A=V JICKY U TIEA LICEHATEZ &I
KU BOREDAZETOMEMADEHCORBHRAORT. X521, SHARIRRE CXARRRE TR U las &4
LT20D. HBHWE. RIBICK ) ERL > 7o RREITERAT EODICOVTHLSPICL TV FETHS.

(GEES|

BEERTEHROSMBARICH T DWEFHENMETA - BIFTDH. 2BOTL— MNEEICMA. [RIEE Z H#
TEHITHERREHEELL. 1) ERERIE (28C) TlRrHot7L—k (835T) IC&KWRSHFETHDICH L. BEIRIE

(40C) Tl Cold7L—h (25C) TOREREMSHEAS L. 2) BRRETICE TS EERRITHTOBYDOAKEE
SRRl 2. BHRBERRFAEFRICEREILER L. Z0%. Cold7 L — MNFERREDEINT 5 IC DN TREDRAIC
THEIBZE. 3) BADTL—hE35C (Hot7L—b) ICRELHZE. BRRBBERKE COICER LHERIMET
TP FBERKUBL LB ZE. UEKY. #HColdT7 L— M EISHTET 2 JE THEREIZ L TODEREMARESh. K
KEREAWVD LK) BRAREICHT 2THMFEFARISEZIRFT TEHEDEEX SN (TRIA), ZORERRTE
PRORAMEES ZEHRIT RO T 7AN=T 4 X N —RICKDKEZTTo/2 (TRB, C). $&. HRMADEEMFEIC
KU BAMEERICINA. HAEEE L ZRRETAT2RBROEEZBIETY.

A — Mol v Hai B sCMOE & 2 5 1l
Cold vs Hot Lars =
30 W0 4
Ly Lf ided (B S
~ 3 s g GCaMPE G
] -
1 it
3 B
£ w g3
36 B | s | §
Cold -
I35 T i} -
1 ] i %5 3 M4 43 57 c
1 L=
B min) e Hot == Cold
0 B3
ARMERTESHIRNERFEROHRNE. Bl -k m—— o
e AT Sy b, ¥E o I
EHIRTELRE (B &, Cod JL—hBENENEL L . 4 4
EohT, ERNESEETFLE, n= 10, e
B 77— k2 k)= L SRR IR R R -] § " &
- ol G R T e AR L % = 5
CEARACSGE 7 L— MR oRxmuEt. R:t8 & '?-20 ] 20 20 0
T L=k ERT RN RREOEEESES S R, SRR (B BSAA ()

L

1. Yamauchi N et al. Activation of the neural pathway from the dorsolateral bed nucleus of the stria terminalis to the
central amygdala induces anxiety-like behaviors. Eur. J. Neurosci. 48: 3052-3061 (2018).

2. Minami S et al. Exposure to hot and cold environments increases noradrenaline release in the bed nucleus of the stria
terminalis in rats. Neuropsychopharmacol. Rep. 38: 214-218 (2018).
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1. Matsumoto H et al. Retinal detachment-induced Miiller glial cell swelling activates TRPV4 ion channels and triggers
photoreceptor death at body temperature. JJ. Neurosci. 38: 8745-8758 (2018).

2. Hoshi Y et al. Ischemic brain injury leads to brain edema via hyperthermia-induced TRPV4 activation. J. Neurosci.
38: 5700-5709 (2018).

3. Sugio S et al. TRPV2 activation requires interaction with the actin cytoskeleton and enhances growth cone motility.
FASEB J. 31: 1014-1019 (2017).
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F—AFr1¥— NE B/ - WE HE (EBAF EFE E£EEHES)

J0u5 4L

i)l TE. KU EB. R BABE. KF FREC oemerks wea)
ST EICH T ZHEE- BRI HER  RTE/ERESHICELIEBEOTFHRX DXL

Bk BEE (aAnsmRMes £oangRt 2—)
<8

EERZETRPF v IV EORALEIERKEE

A BEEE Muxzkss EEErEamEs)

EZLEBVD2RTFA X -V Y JICE B REEMFEME

RIE FREY cammriis Qs
RERZHEF v RIVTRPMS D HEREHT

2018%F9A5~7HICRAESNAEO0RERERESS
FMARICT. FEMEHARLES VROV L DREE
MEDPHY LT EERE] ZRELE L. ORRI. &
K- BEREICE>THRDHFTE > ELREWREELIC
ZEINDHETHY . BEICK > TOREREIFHEH SN
TWBEEALNET. £IT. BRIEFERMAERRLD
FREFANOREEYFEHOBNEOEEEICE T DEE
CHEBERBEEOREICOVWTERTHIEZREL. XY
VRYILERELE L

BENEEICIE. RFEICSEIERRHADPMOBZET
£U% [ERE] ICDOVWT. BICRFTEICIASNEEER
B EHRERICK O TELBEBOXDZALICDVWTT
RRIAWV . EXEEICE. BPEETERLIND
TRPVAF v XL DERDBICE T BRE. FICERRET
DHDHPEFREER L TERDBEERHE L T BRTEEMIC
DWTZHBNTRNV

MAFTEICIE. RETSF /YA bPATREEZERR
MUADOEFEMEEKRE L T2ROICEEHEZR
BIBEz22hFL—Y—EEBEHHEEZAVTIY ME
B OEBRBRRINFERE CHBNTEV . REBICHE.
FICHRHMAICHR L THREBREICHS T 5 RERZ M
F v XV TRPME DR ERTFHEIC DV THBN L7z,

ZLOBRICTEBMWN R E. E2IVRITA
BTROREELEZDREEDFERPITONI=ZEDD.
REEYMEMEICH L CEREREZFHOMEEICHV
BOERF > THLAERLELE. ZIHESHRDE
H HIEEMANERRTEDLDICSROEIDK S Ltk
SERITTOELEVWERWEY., JHEREIRVVZRES. i
CICKY VR T LREICHY) ZRABYIE LIEAMK
FAREREAAER BEREE. BREAREEZIILSD
BROFEESISOLVEILERL EFET,
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ERAIRER > 2 — BEEMFMER I I —T (EIBZMMTET MEEIRMITERFT) BT

¥ % 4 F91EIBAXELEESKR
& % BiARMERRE

R 7

FfEER : 2018F9A24H (A) 17:00~19:00
SYRIILEA M BETINEYD SEETIREZBOHMA N L

(Novel Mechanisms of Sensory Modalities in Model Organisms)

F—HF1¥—  BK BEE - SFEP EE

7075 4L

AR E. BEHE EFEB. KH 5 @akxy a=1—0/( A 0I—FEm)
#RRC. elegansDIKEMED SIERY DRERE AT L

(Temperature response system on cold tolerance of nematode C. elegans)

IR I8 damAs Hhmukbmess)

DA ADKREFEICE T DRFREISE DD FHER

(Molecular analysis of thermal response on diapause induction of the silkworm)

FIIA D& @iy csmmsmi)

BERBRICISUTHRRATS>avYauNnIn [RREVATLA]

(Auditory experience tunes the song discrimination and sexual response in fruit flies)

Los B @Exy EXRHEN)

ISRV LIeRMA#AERERGIA (e I iR B EETH A

(High temperature region in growth cones heats up TRPV2-mechanosensor function and axonal outgrowth)

J ianguo Gu (University of Alabama at Birmingham School of Medicine Department of Anesthesiology and Perioperative Medicine)
Molecular mechanisms of the sense of touch, a tale of a whisker hair

FONRIEFESARICENT. NEEEYF] 0
EVWSHTEXRBIRERMTI VR LA —AF1 AL
Flrk.

REZBIEYHPENRIEZMNSD ETHRRAOEETDH
V. ZORFADZALRBZZREELICERHPEATE
Lo RIVVRDTLIBHRAGENH S WIS L NIV
ICBITPREZBORIMAEERTHIEZEMIC. B
ADEFMREICMATT X AD SMEMRKDEFIRZ
BEFEL. FLEBZZRUIRMICTOEEHH ZITOTL
fere&E L.

AREHEDRBEND ZETHRR, DA ABKVIYTR
ICEWTEERED REY IBIEDHY. Thicaw
VAaUNIOBREETTADARISOVWTEHERRDHY E
L7z. ThENDBEEDSIE. EYPVDICRIERERZD
WICRHL TR D, ESICEFNEEDKDICEHDSD
FOPTHICEDPLTLRDPHRALAEISESN. N
SITAICEAEARERYE L. — AT BEZAIC
BITZRBEHEE. TROBEZNENOYIEND S M
EFHERBZDFFHZELTHREAS T FIIANERET
BANZALR, BROA 2Ty NPEBICADTEE

EZICENSDESHRIE - HMESNBEHEAICDONTIE
EOBRDMEDPBETHDEVWDIEBRDTRATER
L7z,

SHROFIZMEB/IANCENTZIDOR S BREDPNE
BOWSERITIBHNS. RE] 2F—T— NICRREEY
DAVE—TI—ATHET P RBREZTROHERIC
BABRYUODPSEOTVELVERWVET. HEIC. K
DURITILTOHRERE L TOW W ERADEE
FHiS. D&Y ELzERLEITFET.
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¥ 2 &2 B3ANAAY—EOD—-TV—U3v 72018

& B EB\EHT7LVAEE—

R 2018F 128258 (X) 12:50~26H ()K) 12:50

F—HF1 V- (ki R G&BBAZESA T X=>00€804—)
AH jEz EERAZET ) — 2 RISRATRER)

0534
Session | £YMDBREL> VT
AR E =max®)
#BRC. elegansDEEMEICH TR BEL Y Y THiE
IRE 2 @paxy
HEMORERM : XZFAT7+ b bOEVIE
BEEY—TH5
HEFH IBR s
T L74 NEERRD S I LHIERBERNEES

Session || £ DERERE

+E Rk cmxn
BEDFRZHITHT 2 RAPIREFE D5 FHEiE

HE B eiexsn)
REBREZXICKE LZEBHHEEICH TSI
b3 KU TR

)| B mexs
BRAINWOER :VaioxaohohihT
ILOEBRMEX DX LOFEBICETT

NI F' ceeemzm

-HRRE EEE ORE&KFE

Session Il £MDRERZDEL
S JEE Griexs)
RIBZALICH T BRE =Y FDEL
Fuly BE—ER Gk
YO OREFERRBMOETINRZRAVE
ERCERRORELEYE

AT AMREMITEEEYF E QR EICIYE=EN
AFY—EQP—U—Uav7EEE - BMLOELEL
DT, |ERLEITET,

i3, ELOBRETEICEDT 5 BRAREEEICHE
NG ANLEMG S AT L&Y EFTEL—AT. BdE
WICEDTHEMICHAINEIRINF—FTEDHVET,
5. MREATIIRMEESRELEE L. MEAKRIEAN
DEENICHETHIELHASPICRYDDOHUET. 20
FOLBEEERRRDERDESHEEZORBNREZ
ELCHEMYMAGEFLP Y ZREDDHVET N1 F
Y—EOP—U—0avTid. ZOKSIWRENREE
TRBALADERRRICH LT, EYEORMBHICESDN
FICHBICERTDIEZAMELTVET.

B=EBEERD7ZART =023y TTIE. MEMHREN

AR BRF ek
#RHBC. elegans&FDiikiEC. inopinata
ISESBEEMEDETINRELDEDH?

Session IV AT &2 - BMEE
HIE {E— =mExs)
R E M EHBREEEICDULNT

HE S @aAnemRss (NINS) - £Ra8ARE LY & —
(EXCELLS). #AMAAZBAZ (SOKENDAD)

BRERIEEI 2V NVEORIERTEXRA X
>IN B O RTRNTHEL
IERE—ER Gz

T/ AT—=ICHBT B4R - EREMROREE
Session V iR BREESHA O FHFRM

F+iE BES (BTFnrRmmERRmE
BF Y —ICK BN T/ RIEOEEHM
A By emmxrEISHER
BRI/ b—2—ERAWNEY TN
DHEREHIE
KU EKER Ernsnmmamsgs  87C—ANSRASHZERAR)
HCRER S — bRV EHREE Y Y ES T
A B @y
EZERBVOEANICH TS, HMIGEEA
A=V U

R LREEYY | OMREZECZRICEDMAEITRE
BFL. ERICHITZEREOEDLYFZ500H7 I —
ISR TTHRWLZZE L. ERERORROMES
FlIEMZEL I THRIYIEED S, £EFPELR
E.BREBRDELLDY . HBITHIERBERERED
A—UBREDYETHY . TNEXADDFHEBICONT
HMRDPEALADDH B EPNRIT LIz, AL DR
KWL EDA N ALERBEMICIERT HRETEH Y E
AN, BLADRZICHELEGRREFLBRIICERTE
BZENZDOHULVWEHBEDBN THHEERLE L.
REIC. ZOXIBHRDBZE L TSROBEEYFED
WECRRICHTDERBITDEEDIC. FEBESLVLEE
Z L TIRVWZEEDRESICRELR L EFET,
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BiEREs - 2019FE3H298 (£)

ORI ILRA ML Thermal Biology : A new world of life science
F—HT¥—  BK BEZE - £F X - B4 Msh

[Symposium] Thermal biology: A new world of life science (whole day symposium) part |
Makoto Tominaga'?

("Division of Cell DSignaling, National Institute for Physiological Sciences, ?Thermal Biology Group, Explortory Resaearch
Center on Life and Living Systems)

[Physiological significance of thermosensitive TRP channels|

Kohki Okabe

(Graduate School of Pharmacological Sciences, University of Tokyo)

[lmaging intracellular temperature unveils thermal signaling in single cells]

David Allan Drummond

(Department of Biochemistry and Molecular Biology, The University of Chjicago, USA)

[Transient intracellular acidification regulates the core transcriptional heat shock response]

[Symposium] Thermal biology: A new world of life science (whole day symposium) part Il
Takashi Yoshimura'??3

("Institute of Transformative Bio-Molecules, Nagoya University, Graduate School of Biolagricultural Sciences, Nagoya

University, °Division of Seasonal Biology, National Institute of Basic Biology)

[Effects of temperature on Seasonal Adaptation: Towards the understanding of human seasonality ]

Kazuhiro Nakamura
(Department of Integrative Physiology, Nagoya University Graduate School of Medicine)

‘Mechanisms of physiological imapacts on thermoregulation and metabolism’

Jan Erik Siemens

(Department of Pharmacology, Heidelberg University, Germany)

[TRP ion channels - internal/deep-brain temperature sensors and guardians of homeostasis]
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AR DREEYSE] COHET. XKE2HO
FHIEFEDET4B5E. whole-day symposiumZz B L
Teo IVRITILORICRERZMETRPV, TRPM8DIE
fE¥FoO—=—>4%%7T>7/David Juliust*Xic k3
Plenary Lecture ‘Natural Products as Probes of the
Pain Pathway: From Physiology to Atomic
Structure’ M7, FRIEFERDI VRI T LDEIC
RSB TIREBEEFEMBEZA VRN FBRINET
TRPV1, TRPA1ZEDEEZEV/=Yifan ChenglEIic &
%Lunchon Seminar ‘Single Particle Cryo-EM of
Membrane Proteins’ D{THh7z. MELEEHID
whole-day symposiumiZ&inL T< XY, £XIC IR
EEYFE] O1BE&R . HEMBEEME BEEY
2| PHMREBEAOT NREE> > J]. A02 [REIE

Symposium 2

wAk HF

SATL] ICHDETFRIEFEOEY Y a > ZREL.,
EXDRICHEMBEMAT DREEYE] 28BN L.
FRIICEKICK D RERZIHTRPF v XIL DL EE IR
BE&E. BMICESMRNEETAEZDORE—HDOESR.
Drummondigxic & Bheat shock responseil{EicBI ¢
BEEDDHY . FRICENBLICKZFHEBREZLAD
BIEOEEMESR. PRICKZHAEREH FHEE.
Siemenst#LIC K2R TR Z N U /2 EEFIEHADR
ERZHETRPM2OREEICRHAY 2EENVHo /. £Z<DE
FDHY) . BREZER/DPTZLEERDNS., SEDSDE
HEBIERKDSTH oD, 7O7 - A7 7KEOMH
REICS NBEEYZE] OBRRCIREEZERLTHS
AERD, BFEREBISERH LA,

Thermal biology
: A new world of
life science

Co-organized by Grant-in-Aid for Scientific
Research on Innovative Areas
‘Thermal Biology’ of MEXT, Japan
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7 M) —FEBRS

ERAIRER Y 2 — BEEMFRR I I —T (EIBZMMKET MEEIRMITEF)  EBE

R 7

2 £ 4 : AFAOPS2019 satellite - NIPS/Thermal Biology Training Course
£ 8B EIESHAERR @AFF Y UNR - ILFEF ¥ UNR)
FM#ERR : 20194818 (B) ~5H (£)

BEAMFNE  BK EZ. [HEB shE

EOOEBAAREEFRASR - BEORFIT7 - F €7 7L
BEYXBEEASPMFICTAETHEIN/ZZE. 481
BXURBHROEERFMAMICT,. POFEEDISHEL
EEFMREEHFE LLEEMCBEEYFIHED b
L—ZYJ3—-AN5BMICE>THREINE LE. £I1E8
DS EDOOMAE (HNBEFHIR. BHERHKIER.
RHERHEIR. TRBPRER. EXEEHR) HPZhth
RELCTHEBREMOI—AZMHFZL. BEEVFERARE
LTEXKEBRDPNY FU I TiE%E. BMPBEDBREA
A=V UFEETNTNEELE L, EBZFNI114
DEFMRE G2 TRYE (1) TLED. 8OEELHED,
SEFBICNII—2asICBALTIN—TTL .

FRINCKEZ 2 TOPMED SEIBADBEEH T, Kik
DAY ERATNEANZEC—ITOMRBBIIEIC 6 FKEZ
BAZZEDTY., BAHPSLEZI-AIIHDPATL I Fv—
PREPEEY. Ny FISUTIA-ATIRTRPVIZH
REEHEK293#ila AL THR—ILELNY FIS2T

FEDBRE. FARDNTHA I VELVRER (43T
~) L&D EHNEROBRICRUMBAE Lz, BRAHE
DREEFOADSELOREREEZTHPHOLLL. &
BEICII2EPEROBRAEEER L. B—F v RILE
ROFHAICHEMRILE Lz, ZDRE. ROHEALFWATE
REZEO/EREA X—2 2T - Thh. Helakfifz
ICBASNZREBEDOFPTIC K ZHBEREEDREI—5
wm. MRICKZDBREEFERFGCTAHALE L, H#
FRFTHORERMIE. BMEBICE > TRERBE o
£O5TT., RERBICIIBURBMENPEE ST, FVF%
BRNBPEENETNZEALIEDRRZOBETHERLEL
Jeo EIRBIZD/2DIE. BMEBORBRENDEEHTY
M. AEYERBICERDDHDIC, BRFICHERICELAR
POEMYMATNSET L, SEIDNL—Z22F0—2R
T, BEICEDDLBIERBICIZ— I/ RERBRERFMIC
BT BFEOEAEZIEAD I ENTEZOTIREND
EBOTVET,
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BIKXFE EEE A TFEEY KR

BRI i

RELE - BREDYA IV AF V27T

B DERZAF TESEMRF ORI

& B FIKZERE
e 2018FE7H28H (1)

70754 EMmEFORAR [EHROETES]
1. 17 hO#EE [BPOROIRESENRELDERES]
2. HEBREE (MWl SERESORE]

[FR30FEE HZEE EREOYAIVAFYIT
B OERRAZE TEIEDBFZORKATHR] (CBML. K
kEES [RFEON] e, BEEMFAICHLTRAZ
T27DT. RESETWELZEET.

FEE - BREDYA IV AT+ U TEEER. BiRA
DHhFEE - BREZHRICHESN., BEPFRREZE
CTEEMRICEHTZEREZRDTEHLL. Fk. ERT
EETDAMEBRTHENTITONET . &IRELUR
DHER - BFEERICBMELZEY . PRESLVUZORE
HREE. HEICHLTHBZITVET . BIIRADER
REWERT 5 3KYE (BIKRFEZEH. MESCEAFEE
NEEER. BNRIRBERKE) OBEICELS [
AEREEMRI Y —T L] O%E. ZLTHIIRES
KUHEMHINOEPER . ERREOREPEIIRE
DREREHOE LZIIDPDEREO—RELTITONET,

LBk BRAMBETSH. FIR - MURHSESME

BROZOREEZDEN. FT7UHY XA TIVREHREZ
RAWEBRERFOXRREEL. £EARDERESDIRES
B ZOREBERICOVTHEVOE L. MREEYEICK

WRETDZERES. TRPM8F v 2K BB 7Z0FIH
ICRETHERESZAET 5. BRESDRELHIC
BEZ LIFRRICETZBMEORIE. MROEL DK
BzEEICRVEIZSESEDOTLE. EREMDPERT
B/l BLDEYDRERELERESDRE
IR 2RMABMEDSRESNDHRE, HORENZ
BELTOELE,

SMERE. FHOERT. YUFENTOT T L%
ANV FUISUTHRICLBBRESOAELRF L. &
BOH. RBICOEE Lz, FRBELBMEBEICEODTE
ELBBRTHOZIEVD Y EEA. REESTOTI A
ICHRZMAME L TITOW LW ERWE L.
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BEEWE RWEY

BEAFAF I EERMAR RS EnieHmE 2 FliREMZEIET HHR

BEICEHTAMELETOHE. ERBATOERLEE
FFARBREELRVEZVERNTHSS. BE. DA%
T2DICE2DODFENHB. —DIERABHZRNDE
ETHBD. REDMBO2KDEREREERELT1 DOE
B (BEX) 22<W. ZMDOOERICEEEZEEZS5Z%
E. BRICEEDPRETDEVDREDPEZS. BEES
3. HAEDLEZIERBOBEREMBERDBREZE ICIIKEFT
BH5DND. BT BSEDDEREOMIREXRZ ZICIZE R
LaWes, ZORKEFMABLEZDREEY—DH
BN, TRENATWVS. LHALEDS. BREXIIEESD
<. ERATRARICEVERPELSHED HB 2
. BHRTHTOIn vivoKERICAWS ZEEFERICRH#T
HB. €T BESRY—IAZ—FKADEEEY—
ZRFE L7z, Y—IAX&— (thermistor) &3, REZEIL
o3 L CERIEROE(LDOKREVERARDZIETHSD. <
1FARELT. WEBBAOEREFABICRRIND iR
AFRDNEBY —I AL —TIHREREPAELLEOTL
EO5MEDHBD. TIT. TOREZHWEITSH T — K
Ny JREERFEL. BLWSZET. in VivoERICEWT
HMAKICEN. BD. EELCRESAZXRRALL (K
1. BEXW).

ZERESBFOIESANPERELET /NI AERFEL
Jeo ZOTNA AWK, NILF THRFZRAL. in vivoEER
RIEMILTWS, NUFIRFIE. 2BEOEREVES
WICBRZRTE. FADERDPSEIRANARDIBHT
BEVDOINNFIHREFMBLARKROFEERZEFTH

T

vormp ©
Uttrahigh Precision
High Accurncy Rosistors ‘

{eror <0.01%) Vaoltage Output
Thesmistor AD Comverter
{diamater <500 pm) +Complter

H1 Y —I A4 —IC & BRERHERRER

%, BREFRERTE. —HOEDPREL . RAEICHERA
PRID, BEROBEZHEGIEDE. FORRIPREL
EREDREFMICSEL TWS., BL4IEZORFICHEAR
ERUMF. E5ICTL M ARY Y T D JICEETTRE
BIN—VETBIET. in vivoEERAETREICLE (K2,
BEXE2, 3). ZDTNA AEAWNDZETRHAZAL2T
DORBIRE, HBVIES0CEENERBREANELIFIY
TICELEEDZEDTRETH S,
BEAMFMREZERIE TV DICE. ZZICKL
RRERTA - BERERMZHEET 2UVESHD. BIF.
BEEADMBICZOBEMEBZILTTEBEENTHS.

SE

1. Shibasaki K et al. TRPV4 activation at the
physiological temperature is a critical determinant of
neuronal excitability and behavior. Pfliigers Archiv.
467: 2495-2508 (2015).

2. Fujii M et al. Cooling of the epileptic focus suppresses
seizures with minimal influence on neurologic
functions. Epilesia. 53:485-93 (2012)

3. HKIFEES. MRENERE (BFrAF #F2012-
055675)

BFRSTET AR - BEEAV-BE

K2 ¥ ABEDHERER
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T/ 84V E R Y —THROBEZHFS

KIRAZ EREMER BAAMHRERIFRIMRE

IFUIC
REIGHREOEEEPEEREZIESBEELRYIE/NT X —
ZDVEDTHY . HMBADKRL LD TFOEIE - HEEICHE
EEZFY. HREANICECDBEEZOENINLEREIF
BHIC. INET. RARBELV Y —DPHERINTZ
Flhk, aoN7E8, RYT—8, BAEFITFHEEL
VH—REBEDEKRICKY. MBERADERESH. MiED
MELIEE, ARTIATLADPBRLICHELOIMICENTEE
L (BEXE1), FOFTEEFE. 7/ VA XDEA ¥
EYRDPHAERBEELOY—E L TEESIATOEY., &
A7 1IbIZHBEBEINDAIEA VEY KIEAERIC100 ppm
BEAHME L TERETFZEATVWET., ZOERET
ICZEIADBEET 2 EPOE. BREILFO (R1a) EFE
1. 550 nm DX THIEE N2 E600-800 nm DiEFHRSE
BOBXERLET. ZOLOLRBHLEFETDHF/ &1
YEVRN ZENAMS/ Z14VER (FND : Fluorescent
nanodiamond) &MUV'EY, FNDOELIGIERICRET.
BE (TU—F> ) PHE (FUF2)) ZRETRE
BOA X —=22 TDuJiee R ET, £/ &4 VEY Nk
FERDPHIECZNICRETHY . MRSEERERVIE
M5, invivor X—=2>4570-TELTHLLFARZIA
TWET (BEXH2). 2010FICAcostadbDFIL—TH
FNDOFAFEDBEREFEZIF O & &HRE L TLUE. FND
EREEVY—ELTRVSHMADPEREAETVET (B
EXE 3. 4), KPEY I ATIE. FNDEMRERERESE
ICIERATBZEDBRERNTHDHDHN. FNDZAHWSZET
EDQESBEHADUEEICRD DD . FA=zBEDIRFEDHATTK
RERAZATHBNANLET,

REEY—ELTORXMF )L VEDF
FIFNDHREE Y —E L THEET B X AZXAICDN
THBALET. BRIbICNVCOIRILF—LA VIS L%R
LTW&EY, NVCARICTFEY 2EFIEAEZEHIRET
b EERREIImM, = 0OL#RL7Zm, = £1ICIXILF—
FHEHLTOWET., ZOIXNF—FREIEORSEIE (D)
EMFIEN. SRS DR VR TIZ2870 MHZEZEICA W &
Y. BERRVNZ LIS, my = 21D SREINAEEFIE. £
D—EHAEFEREER THAZRTDHIELEL, my = 0N
ERMLET. —FH. m, = O SHEINZEFIIHLZE
ELTTOM; = ONERMUET, LEDP>T. —ERMHE
NVCZ&XREL#EITH E. [FIF100%DEFZEM, = ONE
FRESERZIENTEET., ZOKDIEm, = ONEBRIE
L7cEFIC. 2870 MHzICHBE T A7 VORERHETHE
m, = 0D56m, = TINEBFAEVHBICET I ERHE
ZYWET, EO5LTm = TINEBRLEEFO—BIF. &

SRR TS

KWk BEEMET #E
B B

(@ ® A

(c)

1.00; =
0se!
0!
B gl
2l
15 090! !
L e"
o | ARER : i
7800 2030 T840 2960 THED 900 ZAT TMO
i (MHz)
R1. Z2RZFFAFDICK B BEHARE
@)A1 VEY NERRIBOEHFEILHOBERNK. C: kE. N 2
.V izETl, ) TRIVF—EARKE, (©)ODMRANY NLDRE
&FE. RELFICKDHBEAEHOENL (D-D) ZANT MLD
5ROBDIEDTEET,

KEaRKTBDIERILMg = ONEBMTRZEDNS. m;=0
Emg = T1OBTELDHREBRRZHLREDEE
LTI R ZEDNTE. ZOELDBRRISHGERTHLE

(ODMR : optically detected magnetic resonance)
EFENET. EORBIHRDITBEREEZIEDLD.
ODMRICEWDDZEALZETAITHZEICKH> T, REAZ
TOZENPTEEXT (K1),

RIC. FNDISHRKEEETAZ1T D ETED KD BFIRD
HBOPICDOVWTHALET . MRREEEHAIICEVTLIEX
LIMEERZDIE. 7O0—-7OREEKEFETYT . MERAD
RIBIZEHDDOBFEZEMICESH L TEY (pH. BRE. #4
M. PFHEERLEE). ZOKSBAFICHEEZITTIC
BEFAZITOZEPEEELLRY EY, FNDATBTRESTA
DEEZESNVCIE. Z1VEY REWDIBWVEEEEZE
THAEREREEORIBICIEEDAENTOET, &IC.
BRATELDZREOENICEASINT . BEDAZIEFRIC
METEDZEDEBFEINET,

AR TIEET . FNDOREFHRIBEDHARBIKFIEICD
WTEHliZfTWE L7z, ZOKDREHRZITD =HICHME
ETHEL/ODMREMEY > TIN AT —VEHOBMER Z
H2alliRLE LR (BEXERS). —MRAVREIL R
loe BYTWAT—2 EOBREZIY NO—RAILT B0
BRAAT—T. BEEETEZXVJTBEDOEAEN. &E
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{b)

400 40

0k & 0
O R (KHz)
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MMPSI) PEEBABHERERIEE TANA (autosomal  11. Aoki I et al. SLO potassium channels antagonize

dominant nocturnal frontal lobe epilepsy, ADNFLE) @ premature decision making in C. elegans. Commun.
FRERDZEPHMONTVEY., TAPABRETRLONDS Biol. 1: 123 (2018).

KCNT1DRZERZMHRESLO-2OMALET I /BRICEAT S
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3

ZOMRICK->T. FBREZFIHET 2P FHLOMHEX
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BREICITA BRI RENE L.

shUIC
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LBARHATYT ., HICIFAFDDRBRIM L EEEDERE.
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KO TINS5 DHDEIN. HERICEITDIBREANDSE
PBHALTOBROANDPEAIND ZEPRRFEINET.
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