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REETAHIET 2 2 EPREEE > T D, AR TIE, ZO3ODMEEZRRT 54 A—V 7 -
R FRHT BN &2 B LT B,

4) TR, HE. WIEE. PR L OHANIEE), EEFEE . el
NRNOYINT -2 3R

HFA—E (FdR)

Research Map: https://researchmap.jp/kazuhiro_aoki/

ORCID: https://orcid.org/0000-0001-7263-1555

Google Scholar: https://scholar.google.com/citations?user=q9S3S28AAAAJ&hl=en

INEE (ReEBI 0
ORCID: https://orcid.org/0000-0003-4757-3773

KHEWE (FrEBIZ0
ORCID: https://orcid.org/0000-0002-8167-3332

12


https://researchmap.jp/kazuhiro_aoki/
https://orcid.org/0000-0001-7263-1555
https://scholar.google.com/citations?user=q9S3S28AAAAJ&hl=en
https://orcid.org/0000-0003-4757-3773
https://orcid.org/0000-0002-8167-3332

1-2 MNP FHEIaL—2avHBEITIL—T

Byt Ax CHEHEER)
P B (B1%0)

1) EENG . PRRRAEMMBRY:, B S LN HRE

2)

3)

HFZERRE

a) FAEHHEBEF L —F—ICEVABT I B A FEHENIREE S BBRD Ky DO E
b) 7 A KB(16-22)7 7 7 AL MIHHTHRY 7= /) — 1L OfES

¢) COVID-197 A /L ADRNAIKIFMERNAR U 2 7 —BIZxt3 % HAIEH O A%

WFFEIRE) OMEMS & 72 Bl

a) RAHHBETL—F—IZXVART I v A FRHENIREE SN 5 BED K T- D% E
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HIEIZIB DT, —RE7RBIENRBEER CoHHHEET »E=T LTI, i) =F L7 I 0l
AZATO NLERE RKERE. N LR, N TR OESROLERN LB LT, 2D &I
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3(156), 2020)

Fiz, A RTS R E ORI HEH U X L3 EHE O 7-Kai ¥ v N7 BEEERD
HEE AR O] TlX. 7 /2 25U 7 OKaiZ o7 BEARIZOWT, A U X AFIEHE O
L ERDKaY R EEGRO~ 7 m— 7 n OB EZ B L TW D, 8B FMSIZBW TR, T~
T %] Kai% VX7 BEARERE . ZOFRDOX T LATF RORRE, U E{LREEDHE B miiﬁ
LT 7a—FE{ToTDH, ~TaROEELVRE LT, ﬁﬁéhé@Aw® FTHEOZ I B Z Dk
FEHBNE OO THEHMEICR DN H 0 WET — X O, IRSREEC /D R Fons, L
L, KREFETART NV OfENT T4 L L TByos (Protein Metricsth) (Ck D7 a2 R 2—3 3 &
AL, FEBRKELAHELTZ, ZOZLIZLY, B TIMSIZE 2T aRky v XVEEER~OT 71
—F HEOWMSLIER BT & >oH 5,

SAEELIBRIZ OV T, ESITBOFEARENZ D TA NV AD L D RERARBIENSR, £-, HE
DUPLCA AMEHZIER 32 2 & THFEFIHIEICIIT 25 FMSOXxI G4 R&E LT 53 TH 2,
BB, SFEITEEOEHBBOHD TLERHI KRB A T F U A% LT Z & & 0Tl
T 5,

I
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ELTHEETH D, ZIH LIF I ETIE, BRR AL URFRZe) U —%2 N LCHEBESIN TS
72, RAA v OZEMELE BAEHR AT D AR5y FRAE BAE I ELTK@Lﬁéobkﬁof\vw
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BT DHURO S TEAEROREEMITIZEHE Lz, S5, ELRFEEE T T, BEEKE R0
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PO, BE, B, AR I USRS, Mt B L
DNENOVINT &2 3R

Ikt — (Fd%)
Research Map: https://researchmap.jp/read0150486
ORCID: https://orcid.org/0000-0001-7187-9612

17


https://researchmap.jp/read0150486
https://orcid.org/0000-0001-7187-9612

Google Scholar: https://scholar.google.co.jp/citations?hl=ja&user=ihNXEykAAAAJ

RAEFRE (3%

Research Map: https://researchmap.jp/mahoyagi

ORCID: https://orcid.org/0000-0001-8144-740X

Google Scholar: https://scholar.google.co.jp/citations?hl=ja&user=HO05AZcAAAAJ

e (Bh#)

Research Map: https://researchmap.jp/yanaka

ORCID: http://orcid.org/0000-0002-3513-5701

Google Scholar: https://scholar.google.co.jp/citations?hl=ja&user=R2rx6(NAAAAAJ

18


https://scholar.google.co.jp/citations?hl=ja&user=ihNXEykAAAAJ
https://researchmap.jp/mahoyagi
https://orcid.org/0000-0001-8144-740X
https://scholar.google.co.jp/citations?hl=ja&user=HO05AZcAAAAJ
https://researchmap.jp/yanaka
http://orcid.org/0000-0002-3513-5701
https://scholar.google.co.jp/citations?hl=ja&user=R2rx6NAAAAAJ

1-5

1)

2)

3)

NAFTH RO RAERTIL—T

BA M2 (&)
BAR = CEHEER)
KR BRE 8120

2 ik FEEE)
BH BN FEBE

BMBEE . NA A A A =T 7 MREEE MR

WHIERRE

a) /EHHRER IR & IR ITREOMIEIC X 2 0 FRBMEE O TR AT LREm L
b) @5 FRAENR D HOEANA A A A= TIEH

¢) MTFARE=2TT 4 A7 IERBMEE O BANBHZE & AW RIS

d) BEA U XL A 5] 2 R R O YA A — T

e) R LA A IR 0D R ] 1 VR ARS: 0D fi2

WFFETEEY OARMG & 72k R
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BOWT LD, BAIXINETIS, MEOFRBRIRGEANN 2 8 & UmiEe s ams L., b7
AR BIEIF O RRIIGE, FERUIE, a~vEORMIEZFEB L CE 7, T4, ERoIME LT, 3k
ORER & BITRAEICHKT DIGEE M ET DH -2 FikmEBRZ Lz, £, TOUE L-REE
ERRIC R L, SERGERNEZ T L, ARy Nodlhad T35, ZoF@EEIC, hiErrikic
SME L7 22 AR L0 . WROMAIDHCT 4 — RN 7T 52 LT, BNAKRY MadkE
T2, BMARREPREAT 2R OERBEICARE LA LR, ARG UGEN RN R
B HALTE (ACS Omega, 2021), 72— C, YR BRGSO w0 217 D 72 WE 22 FIEIZ OV T O
FAHIToTH D, BIERE LW L o KRR O BT R A2 R T 2 O TRBFORE fT i LEEA M) -9
5Z A L (Plos ONE, 2020) , F7-~ 7 AAMRIEOZEILIZ B3 2 GRS % HIK L 7= (iScinece,
2020a), F70, WETEZ AW IHH o = RociiE B 8hEPNEIC DWW CILFEIFE A 1TV —Rool U Allfa
EFNZ BV TRI10001E ORI O B B HT - IBERZ ) L 7= (eLife, 2021),

b) Eor TR DN AL FA A=V TS
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BRI ChoTo, WA — b7 7 V—REOFEM R Z i E B3 720 2 OMAaNE)E 2 B
7eA A — 2 7 % ZE L7z (Plant Cell Physiol., 2020),

d) BEH U XL % &) DA O A A — 7

WL ORE H K3 F oD IR BRI & 2 A X EAZITRAE L. IO SEI SO 2 B D KA s~
U X LEREAG 2, BEIRTEEEY A 7 L0RLE W, IRIR., T8I XL Lo 7o K024 R o0 A Bk R
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bD, AEEITILFEFIEEZB L T, RN EEOARY 7Ly o U BEEABEOGABA K 23R A X _ERE )
SO EEWITEN 2 HIET 5 Z & 2 i L7-(Maejima et al., PNAS, 2021), £ 72{KIESMETH kT 5
BER e DY XN EFEE L, MlN IV S D AR HECRIZRTT S 7 B R 018 A E A% L2 B
5922 &£ %AW/ L7=(Kon et al., Science Advances, 2021),

e) M FLBHAC AR oD ey ]l FEIBEARS O fiR 1

AN EGEI(B) TAIRAEWT) NEIRSWTCZ L al), Wsl BB O & IRFERRE & ARRBIZH & A
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o) KR 7 7 X~ X B D ih PR R o fii i
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ERFH L o, EOERABFICTER A DN EIZ L L7 TRPC3-Nox 2B S A B 535 Z & 2B 5
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FYA L LTI 72 2 CON— T RE — 2 Z 8 L1252 D R AR Do~ VX v R Bz DN
T, MO BERREFATFIERICEVFARILLE A, ZNOT VA 2 LTeH V3T BIXRL E RS % AL
LTWe, ZRETIZ, 205 HO3DIZ% L IONMRIEIEFIT 21T o 72 & 2 A, FHABEE 7 /LIINMRIE
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EE =& LTV, 5%, 2o~ IEEE WD Z & T, iYL XV BEOT WA v &
179, £z, TNOH5ODERDIROT VA o LIFHNC, A TR 70585, RIRF800FEE, AL
FIS000FEFE S DR EDT A VEHIEAED 3 Z LITpkB LT, 5%IE. TNHREOT A U ES A
PO B ERRE T A7 U —=0 74 5,

c) T WA L H LRI E OREAKERE DR

THA L LIn & I EDS X, 100°CTHEME LW &) fied THBRIEWRHEZ 35, 205
WICEWEEMRIL, Z o7 EOEHE RPFTHICHIRT 2 Z LIT X » TIRBE TR EMEEmME/ < L
Tl EICERT2O0, HDHWE BT Ry X 7O LS RIERFFHAEERICL D DO NE,
BKME 2T OLeu, lleZ ValllZE 2 TNy F 0 V72 9 T LT L VT, Z DOFER . A& T105% K DLeu,
lNeZValllZzCTh, XU /XZEIERILT bR P— W0 7272, D, F72100°CLL LD R ENE%E 7~
LizZ b, UV EDOEHEZLLO MR P —(2H 0 BT WE I IHIRT 5 Z LT A
VH R G ORE IR RENEE AR L TND Z EARB ST,

d) XFRZEAR S T EEEDT ) R T A v

%L DF NI EITLEMBL L THRBEZRILT 5, AL TIL. ZNETET YA v LICBEEERO X
VR B D LT, IS B R BERHT DT OOFIEERRE TS, ZhETID, &L
Tea~U BB R BEREEDOE DE VT 6BIEEZERT D L5 725 37 BOFREMEE1T O,
FHAL L LIE R EDOEACFEEREIT T2 25, 6BINERAZRERT DR EZE TS,

e) ATPISE S NV EDT ) RT YA

AT IZATPZ IR SR L CBIMIMSRE &2 BB & o R BOMFET B, & 2737 S ATPZ K Sy
BT 57D v AREBEAZHF LT A2 HIE L. EPATPEREST 22 7 BEOY rin
SDOFYA L EATo T2 ZHETICHR L3OO —/LE X7 LAF FREGICEE L &5 P-loopEF
— T EAND T LT, B L CATPREA X v R BOFHA v 5 iT o7, 0T, ALEERIC L 7
YA 2B L D ATPEE S ERWE OWIE 21T > 72725 ATPICR L T\ s A BURINE 2R S Ao 12, B
X, ) TT VA v Lia~U INAEEEEAE L CT T = VRESEMNAIED Z L12X 0 . BUWATPHES
BRI A T2 R EEREICE Y SA TV A,

f) ~LEEH NI BEOT ) ARTHA

ANLEHE L TCZCREET DX 0B ETYA T2 8T, BRONFTITHERT DX
BN aT VAT HRIEORBEEIT- T2, TNETICT VRTVFA 2 L& vy B A E D
HHZET, AL UREICKRERR v MO L 5 ITHEKT A TRt 2B 2> T 5,

g) BIRUBERE A RBIT D HRR D & o 73 B F-ATPase}s & NV-ATPase D i it

HARFUZIE, ATPIIAK RO =R F—ZFIH U CTHEEZ(bT 5 Z & THEZ BB T 5 % o/ 78R
GIET D, ZOXIRE U NTENRED L HIZ L TERIEIEZHEBLL T2 00, [BlfRE—4% —&
778G TH HF-ATPase}3 L NV-ATPase ¥ (i T 52 LT, TOA I =AANZHSTZ, I FEIa b
—>a v 15 B RS RRT S & D L FIEEBE L COEIEZ(LDO A N = A AT & 2 A,
F-ATPase D& 28V I BB 72 BRAL & K5 L. V-ATPase DEIIRERER BRI I 1T 2 FIEMIEERAL O 7 v 25 1)
v 7 IR ER LT LT,

35



4)

h) BARFUAAEL RV PR P—DF P A v

PR R TIIB AN TE D0, BARRICEBFE LR R =025 5 2 & B3R
SNTWD, AHFFETIE, BRFUCHAFALRWEHHL F AR e O—2fo 2 VRV E %815 2 LT, 8
BN R o O — 13BN RREETE R T 5 2 & BN 72 D ICHFEE L TR WD, e bk
EMBRDTH L TORWIZIT RO, 26 OikTiED, MR RS o7 BREET — 2 X — A
BRBEATV, 8ODHM bR P—%FE L7, ZROHH MR O — 0 EHT 1 v RO ZEER
LD DGR EIT AT 2 A, THA L LI H VX IR R ERREEZ R L T, £
Z T, NMRAEIEMIT 21T 72 L 2 A, HHEMBET VIINMREE & K< —H LT\, L 0biF, 820
IHLOIOD hRu Y —E, WiEG sMEo7 & FITHOHZEKT 5 &V I D CTHEREETH Y |
POt BBNEHELZ S 2 ERFUCEGFE LARWVWER F R U —%2 o2 L 7 8 x H ATHICAIY 9 2
IR LIZE VWO HEEIL, ThH8ODOHH MR a P13 BRAEMN AOTFHE R o2, HDH VI,
AL OB THEIKES NI E VWD T LR LTS,

i) &R0 EREEDGEL ELIEDBZE

BRI EOMEWEE M EXED 2 bk, FosEEEENATLS ECTHEETHDL, X0 EE
PunbTF WA o555 2IGH LT, ARRDZ o 7 B2 SHICRENT 5 FRIEOBREEIT- T2,
BAFE L7 FEEZHOWT, N A~ 2RI EE 2B Vv a v X —8, PETRMONA AU YA 7 VICEHE
RPET 3 fREER . BLOBIEKY —7 >y FO—D>THHGPCROMEYLZIT> TS, Fio, THFA L F
NRIEPBOTRETHLZEEZAH L. TYVA X I EZDO LD E@ET D Fik% > TGPCR
DML 61T > TV 2,

PR, BE, BEFEE. RaB I UOMSTRE), WA e L
DNENOMINT -2 3R

HEAEHE (HEHR)

Research Map: https://researchmap.jp/nykoga/?lang=english

ORCID: https://orcid.org/0000-0001-8457-0809

Google Scholar: https://scholar.google.com/citations?user=11._VYg8AAAAJ&hl=en

IZETE (B

Research Map: https://researchmap.jp/takahirokosugi

ORCID: https://orcid.org/0000-0002-6289-5319

Google Scholar: https://scholar.google.com/citations?user=wVbdz70AAAAJ&hl=en
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1-13 EEEMEHREIIL—T

it
>+

—F (B#R)
A+ (8130
#HE (B0
uE B (FEBH

&
St

R
e

1) FEFSEIR . MR o TAEWMTE, BT AT LA, BT ES

2)

3)

WFFERRE -

a) MR > 7 WARE R O AL IE OB
b) MAEAN> 7 F NMREER O E &k D BR%
c) MR > 7 NARE R O BB AR OB

WFFEIEE) OIS & 72 pCR

AT, AAES 2 D DR A L, THIIEN S 7 T URER] EFHIND & AT AT K - TIFELEL
L. WS RREM 2 M4 25 2 & TEEEZHER L TV, Tx OFZE7 L—T713, Millaiy 77
CERZ ERIICHMT 52 LA AR E LTHIZE L TW 5, MRS MG 0/r A RE, SRR ORIl
YT T IMRERZHEA A=V 72 L0 e, ERAL, BET S 2 & T MR ST URER D
TR 2 PR L, BRI & W o TR R fIE L7 & B2 TV D,

a) MR > 7 NAGREE R O AT IE DB %

Tz TGS = R L F—BENFRET) D JRHICHE-S < 3o 41 > ¥ — % BE%E L(Komatsu, MBoC, 2011;
Miura, Cell Struct Funct, 2014), HifN 7 T /ARER Z AL L C&E 72, LM LZRD S, FRETNA A&
= WG 2L EO Sy OiEME AT LT S 2 LIEEINRICEE L v, oo KO 2RI
At B7-012, Fex lTHEA T —BIEELZRIE TS 2 &3 TE 581 4+ ¥ —. Kinase translocation
reporter (KTR) & FEIXI D ¥ F —EB A A& % —%2BI% L T X 72 (Regot, Cell, 2014; Maryu, Cell Struct
Funct, 2018), ZAUE., I LT 5FF—FBIZ L > TV UL SN AESIIINES (BT 7 L) &
NLS (BERNATY 7)) &fF5 L, U UEREIZ X > CNESENLSOIEMED RT VAR EL+ 25 2 & T
KTRE I —DOENEBABITN O X T —BIEREZIET 2 L WO RETH L, ZhEaFMH LT, H%E
TN—TDZJHIE, A b L ATEHALRIMAPY 7 — ¥ Th Hp38 L INKDIEMN 2 L EHAL T 5V AT L%
BA%E L7, Z AU, p38-KTRDBHFEITHN 2 TRBEH DOINK-KTR Z fH A5 o, THEIE L ~UL Tp387h HINK~
DINADT 4 — RNy 73552 EETERMITR L, S OICUVHEKIC X 27 EOR, p38hn
LINKD 7 4 — F N 7 BRERWHIRIZ T R b= ANBEHET A2 . 207 44— K2y 7 s iifa
DEFCHE R D D AA v T OEFZ LT D Z & &3 AL L 7= (Miura, Cell Reports, 2018), HLADH /A A
TrP—E LT, ROEKOEEENELT DA TDOR—RI v —%2B%LE, Zhid, F—
NI VUERDRDI O =F H O NV — 7 I ZmApple D FINESZE SR 2B AT 5 2 & T, F—RI 0
FEA LIRS ZAb 2 SO (L L LTI T2 L) Ao —Th b, BUE, K
7 V7Y b= =2 TR Y v b LTV % (Nakamoto C, bioRxiv, 2020),
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4)

b) RN S 7 T AR R O E EE O A%

AN 7 FNVARERDY I 2 b—2a VET AV EED BT EENRIENT A—F— (Z R
BT REEER. BERELOSEE R YY) WD Z LT TR RS LTS DI ETH D, L
LAEBRS, VI ABEROKIG/NRNT A—F —FBRTIRIZEAERES N TR, £ T,
CRISPR/Cas9% W TH X L RV EBIBTH ) v 7 A L, WIENED & 2 X 7 R B SO A e e 45 %
ETH-ODFEZBFE Lz, CRISPR/Cas9% W\ T, MNZ v NIV EBIGTFENREIL ) v oA 07
Lm0 RF—_7 2 —%B% LTz, & 5IZMAPKIEGF & RSK2EIR 112 VENGFP, HaloTagi& /s
T v AL, IR EIE(FCS) & YA B BRIE S YEIE(FCCS) &2 W TENE N OBAE T FEY)
DNTEMED & 237 B IREE & fRBEER A TET D Z L ITA) L 72 (Komatsubara, JBC,2019),

¢) MBS 7 NAGREE R D BB E A OB %

HIRIN > 7 F AR R OB RE & KRBV ORIRBIMR A4 BEERIHGET D 72 0121X, ¥ 7 T BRER O#
TECEEN B LERFTIRTH D, FxiXbEHNE h%@iﬁ%mwf/ﬁfthﬁ@%W =
AT OBASE & £ OIS %17 > T & 72(Aoki, JCB, 2007; Aoki, Mol Cell, 2013), & <12, #R ARG
KV HRAN > 7 AR ER A W22 R HIE 9 5 FE OB ICE D LA TV D, R TR ITIRE
L. #&#/ Telf3 % Phytochrome B (PhyB) -PIF & {&{t. 5% (%, Phycocyanobilin(PCB)72 & DI A A3 BT
BB, A AW LIIMIPCBIZHIBPICAELE LR W28, SMEBI BEINT 2 MR B - 72, i, 4HF
WIN—TTlX, 7 /377 VT HEDPCBARRIZ 0o HME LA EMEO I ha v R T
PICHBLEES &, PCBRAKTE 5 Z & S L7=(Uda, PNAS, 2017), £7-. PCBOAFR % & 5T
‘mLtN7&~®%%k%@m%’%ﬁ%bfwéwwchmmmmmm)’@mmé%%%mm
MBEZRTE L2 WD HBERECHRBICEF Lz, EH 5180 THPCBEMERBLR T OEAICLDY
PCBA K & MR LT 5, R\ CPhyB-PIFR 2 FH L72G2/ M T = v 7 KA v FoME T =
I RA LN (REV AT RV TV F =y ZiRA 2 ) OREBIECKIIL, V7Y v b h—R—(C
Ffa% T ARYw b LTU5(Goto, bioRxiv, 2020),

PR, BE, HARE., F2B X OHESIEE)., BEMIEE . BiEn S
UFDY 7 B,

HFA—E (FfR)

Research Map: https://researchmap.jp/kazuhiro_aoki/

ORCID: https://orcid.org/0000-0001-7263-1555

Google Scholar: https://scholar.google.com/citations?user=q9S3S28AAAAJ&hl=en

TR (B8O

Research Map: https://researchmap.jp/7000009439

ORCID: https://orcid.org/0000-0002-2801-4522

Google Scholar: https://scholar.google.com/citations?user=Fb-4bVgAAAAJ&hl=en

gt (320
Research Map: https://researchmap.jp/yuheigoto
ORCID: https://orcid.org/0000-0002-5597-158X

38


https://researchmap.jp/kazuhiro_aoki/
https://orcid.org/0000-0001-7263-1555
https://scholar.google.com/citations?user=q9S3S28AAAAJ&hl=en
https://researchmap.jp/7000009439
https://orcid.org/0000-0002-2801-4522
https://scholar.google.com/citations?user=Fb-4bVgAAAAJ&hl=en
https://researchmap.jp/yuheigoto
https://orcid.org/0000-0002-5597-158X

Google Scholar: https://scholar.google.com/citations?user=dxp 1 Qt4 AAA AJ&hl=en

MmeEs (FEBZD
Research Map: https://researchmap.jp/read0146866
ORCID: https://orcid.org/0000-0003-3784-0532
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1-14 £k ZERSIEAR I IL—T

1)

2)

3)

4)

Fh B CEEER)
B®E 1B IR

MR . ALY N AA A=V T

WFFERRE
a) FEEIZB T D IEAVEDOPIHI E A

WFFEIEB) OAEME & 72 Rl

a) FAENTIT D I HE ORI E A

HEED) DO RITRFICNIBRBLIE I E LWELIERIHREZ AT 208, ZORFENEKOT.LTH D, WHHED
LA, BAEO—RH, WEERICEHND [/ — K] EMEER /NS MBITBN T, [BEREE 4 5 #E N
IR DLEZ D D KIREAEY . ZONELIEAFRRBEFHBLO M) H—L 720 | [EROBREIEAD A
FaERDDLZENRDN>TND, L LERE DK EIEHRBIETFHRELOM A D7 SHBIZ LD
Do TR\, Fx O7 N —7 XL, 2 ORBRIC /) — RN COLEAIEFFR72Ca2 EANED S Z &
% L LU (Takao et al, Dev. Biol. 2013), BIfEIIAKFEDS & Ca¥ LR OIEHEF LI THMBE L TEXLL
NI DN OO ERIEL TV D, TOHOOEDIZ, /— FkEBEO—EIXIEEEETH D . KK
ERAMT DA 72— LTEIK, EW0WIHDORHDH, ZOFMMNKEY SEDTZOIZIX — RO L
HM ORI R 722 2R A2 Z TR S0, F 2T, KiROWES AN EL IR TRV HRS -
DEIRR T A Fo— NEMEEE L, / — FKIEO3R TN 21T > TV D, B2 WIEHE B &I
ERFERTRDAAAE L CRIROBRINT & %5 LT 5 ATREM S BiGR F13E 2 i, @AMRBAMEE 2 FvC
ZORBGFEEED TND, ZHICMZT, 74 by — MEAMBE TOBEREZFLE LinA A=V 7 DI
e 2 FrNAN DI FEE L D TV D,

PR C, FHE, I, B I OHANIEE), EEIeE, frel
NRNOVINT -2 3R

Fprhysae (MEZHR)
Research Map: https://researchmap.jp/shigenori_nonaka

ORCID: https://orcid.org/0000-0002-8093-0325

Google Scholar: https://scholar.google.co.jp/citations?user= [9uldAAAAAJ

BRI (FrEBhE)

Research Map: https://researchmap.jp/h-yoke

ORCID: https://orcid.org/0000-0001-6036-4701

Google Scholar: https://scholar.google.co.jp/citations?user=VWgul RAAAAAJ
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1-15 BEEMZEHREIIL—T

3)

Mot

Xk EE (HR)
BRAMER (EHR)
B ok (8%
DEROUICHE Sandra (f{EBhZ ~2021.1.31)

a) MR « (RERZ R D 5711

R ZETEEh ORERS & =72 pl R

KT A v R FARTRPV IR D T T REDRH ST e o IREZ R TH Y | BIFEE TIZTRPA
FrF ¥ XNV A= =T 7 IV —IZET D1 DIREZ KR (TRPV], TRPV2, TRPV3, TRPV4, TRPM2,
TRPM3, TRPM4, TRPM5, TRPMS, TRPA1, TRPC5)»3 &1 51TV %, TRPVI, TRPV2, TRPM3 X ZVHIIIL 52 45
TRPV3, TRPV4, TRPM2, TRPM4, TRPMSIZiRAIIIH S22, TRPMS, TRPAI, TRPCSILM RIS HIZBE D5,
bk, NEERSZMETRPT ¥ 2V EMEEN TS, 43ELL E, 1ISELUFTOREIFAZERZT S &
EZHNTEY ., FOEERTIEMELT ATRPVI, TRPV2, TRPM3, TRPANR ERMZ BA 25 2
& 1 T& %, TRPV3, TRPV4, TRPM2, TRPM4, TRPMS LI 23 VRS TIEME L L T, BURAFRLIA CO R EBL
MRS, KA ETe BRI, SRR, BN, SRR SR SR TR R OIREE A LT, e 0B
BEREICBI D 2 Z LB BTV DDd D, DFED | BEMRIET T, BREDLOHEOF DR 72
ARAREZECCTRY, TEX AT v 7 RIBEELICERE S D 2 & ORWEERIR TIZH 5
HHABREOBEZBR RN LATF L TWD I ERHALMNIR->TEl, o, FA=bld, Bk
F T2 < BB OMIOIRERE ETRPF v RV S RERE A L TV Z 26N L TE L, 1R
JE S ETRP T ¥ RV D BT R BLR & W T BEREMNT (R T T U TER AN T AL A=V T
1) . BERARSE 2 F O TSR REMRNT . RO AR & W 2 BEARUAE B R 2R B REARAT . Rk T o R B R
Mr. B RE~T 22 HAWTATER 2 E 28 L CRESE - BEIESZED A B =X LOREMRH
&bz, M NREZ BT 2 EROMHL AR L TWD, Eo, AT odfe T, IR
TRPF ¥ K /L DOMRECH LA 2L S & TREIRE OZLICHE L TE e LB x b, REKZMETRPT
¥ ROV HEED TN D,

BEZRIETOEYI D > THEIET, bl a vy a vz 2 HOWEEREZEONTE LD
TWb, NTZOBEERS BB —NVETEH UTATER 2 s, Y X7 EThHTRPF v ¢
v & DD TE < TRE RIS T ORI, BORIE e & O BRI RICBIT 2@ 2B 6082
LEDELTND, EHIZ, TRPF ¥ XFANREFHZHEARTHL Z Lnb, FROTRPTF v R/UIZ/EH
T 28 LD RARC A OB%, 25 NCEn 6 OIEA BT 2 IFEOREICHEY A TN D,

2020455 D E R BFFE R B -
1. ~ 7 ARl ERHR OB EIRmIZ 1 2 TRPV4AD %&E
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~ 7 ARIE FRAIRIZTRPVAS TR < FBL L, BRI 2 8 L CIEPE(L L CHIFRSMCZ ATP & i 9~ %
ZLEHELTE R, &I T, wound healing & TRPV4 D B8 % fi## L 7=, In vitro wound heling assay(Z 35
WT, ¥ 7 ADOTRPVAXAE fIE bR M 3B AR o0l bR M 2 Fe~ TR Bh & #ES A LIS EtE L T
0 AU AHIIE HA O i & BEEE 23FR 9 5 7, TRPVAZ S R B &8 5 & BEh & I3 S vz,
Fo, v U AR ERIEZBEEORIE T 2 LB ED BTN IE] ST 2 D TRPVAIZ K D Hhoiipg
BB L BETEOMEl 25 2 Z LT D & B 2 BTz, ATPDexocytosis & it S # HNPPBIZ L - T
B lh & B PIEI S iz 2 &S TRPVAETELD T CTOATPHH S E) & BHIC 72 8> T b b
D EHERI ST, ATPIZ L 5 B8 & H95E O I XATPHE R AFRITHE 2 0 . ATPIIK S fif % SEapyraselZ &
S THE)EHIHMEESINTZZ &0 ATPOREM DD > TWnWb b o L Bbhic, BE) L HHix
adenosinelZ & o TR EALAFRICHNH S, £ Ol 23 %R adenosine Axpz A FHE FEMRS1754 THE i
SNtz &5 ATPAadenosinelZ 53 fi# & 41 Cadenosine Asp sz R 2 1GME(L L CRE ER MR OBE) & 1Y
fia Bl & 2 LT\ 5 &R L 72, TRPV4AES I NadenosineArp’sz 25 AN I B 1B IR Eh il 6 D387 L HEAIFE |12
72 % & 2 HIUT=(Sci. Rep., 2020),

2. EARARE S ORIEBRICB T 52 2 U U TRPVAD & 5

~ 7 ASchwannfli i | IR LIRS HETRPVAT ¥ RV DA, RAENRETHZ L&A L, B~ v
A Schwannffifid |2 3V Ca?-imagingik, /X F 7 7 U TIETEOMEEDMR LTz, L2 AN, FAEl~ Y
A L TRPVARIE~ 7 ADSvechwannfflifid DFERE - $EREIC 221372 < | BT TUREEAENTIC X 2 BEHTE AR b AR
TholeZ &b, SchwannfJATRPVAIZIER 286 AU IZBA L L B X bz, —J7, FEF MR
GIWrE 7 LV Cld, FEEE %2 G TRPVAE HE OFBLNE L <K LT, HEfE~ 7 A Schwannffifid TTRPV4
ORENRLONTZOE, HEFIC LB EDTZD LB 2 bz, EF~ T ADOSchwannfifig o g f kb5
BUFRNTC. TRPVAIIHESS 2 FEEK L 72\ Schwannfill A AR AR 2 Z L 3D | invivoriy F7 5
7 C b AR 5 Schwann i C D R TRPVAIZ K 2 B AEME S iz, AF R EIZ X - TSchwanniff
el PO, MBPEE B DD 238, - THELEE b7z, TRPVARIE~ 7 A THFIRIEE % D%
DOEEREI, B BMEEARITIC L 2B OEIE S 72, Schwannffifd T, kR E % o BiiRC
TRPVADRBINSH K L, T EOREICENL > TV D b O L #EE S iz, TRPVAO R FRAT T
DR REHE R TAR R R DI I LD ATREME 3 2 6 47 (Commn. Biol. 2020),

3. TRPVF ¥ RI~DE ) T NS ANCE W) OB AEH OIS R

mentholl 28 X5 E / T - ALEMIE/NE < RIRE TS CO T v v & O AAEH OfFEHT
23 L\, menthollX, TRPM8D #7253, TRPV3, TRPA1ZIEME(L L, TRPVIZ M5 &\ 9 B
TEM 27~ B 52527 > TWATRPV3, TRPAIDOAEE N D EASIEER N A A ) o —IC&EB L.
mouse TRPV3 TPDRS67, GSTINEFEINTWD Z E B0 h-oT-, G573S A B AKmTRPV3 Tldmenthol,
camphor!Z X B IEMAL AT L. RS67TK AZE EAKMTRPV3 TldmentholiZ L 5 B8 L < W55 L=
camphor CILIEMEAL L 72, R567% B E b 7272\ T 2/ BRICEHA T 5 & camphorlZ X 2 EHTIEEES L7-,
ZD2o07 X EEIXTRPVI T HRIF ST e, B AR rat TRPV 1 Ementhol TIEME(L L7223, Z Ok
{b1EG563S, R5557TK T4k L 7=, Camphor(Z K ArTRPVIDIENMEAL & M8 BIKTHA LI, 2020507
2 BB RAE BAROIREIC L DIEMELAENT©, TRPV T 2L IEMHE L ST, TRPVITIIEME (LS D b D
D% Dkinetics 23 L LT =Z &35, TRPV3, TRPVI TIREIZ X 2IEMELIC 2 552~k 32 &0
53735 72, mTRPV3D 55 1B /14 fRHTIZ K - CTR567ICmenthol S5 ST Z & G57313F v R /VBH O AAE
B 5 2 &S )T 72 o 72 (Commn. Biol. 2021),
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4. v a ¥ a U AT ONREIZ I T D IEE Y D%

ANEOHMIETIZ e R BRI CIiEtE b L. m@TxTJA~tam®% LTH@?%X”
ERHOSEDLZERMLNTND, LovL, RIZIZPLCO FiiTE DK NTRPF v /L OIEMEHIEIC
BEEDD O, 1T-oE 0 Lzt Tniwny, PLCIEA /& b= ) UIEEZR#T D 2 &b, ﬁﬂ
FIN TR E HIEEMRBHNCER L A2 52 2= OEIREHWTY BRI 7 2 %84T -7, Z DRt R,
WK S~ F B 2 A4 R T& 5 2-linoleoylglycerol(2LG) < linoleoyl ethanoamide(LEA), & © |Z linoleoyl
glycine(LinGly)72 E DV /) — Vg & a6 Lo DS PLCIE YRR FRICEEA SN D Z L2 RWE LTz, &
noHOU ) — IV EREGIEE X, S2EFE ISR B X ¥ /- TRPLT v /L & B ERFIIEM (L2 2 &0
inoic, U — B TRPLTF v RAVEIEHALT 5 2 & DA SV TV D03, BRx 72 BB EE R BEE A
RBHEZ RO T Fu 72 WG, V) —VBRSIRER N Y B Rekb I & ERLT,
IHIZ, INHDY ) — )VERAE N E T HEE L 7o~ e S IEPE(L L, 2 OFERITOESEIZB o 5 TRP
F ¥ F VB L OTRPLT v RV OZE BARTITIAE IZHEI L2 Z &6, in vivolZBW T HTRPF ¥ R/ D
TEPERIBNCEE D D Z L 2R Le, 2, WIRMED T B/ A ROFROIEE MY A IS E @< =
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Ji—Joon Song (Korea Advanced Institute of Science and Technology - Professor)

1) MHFCERRE :  Single-molecule Analysis of ATP-Dependent Polymerization of ATAD1 by Atomic Force Microscopy

2) B —NxISE

KATO, Koichi Biomolecular Organization Research Group Professor

UCHIHASHI, Takayuki Biomolecular Dynamics Observation Group Visiting Professor

GANSER, Christian Biomolecular Dynamics Observation Group Project Assistant Professor
3) MrgEsEs

Proteins self-assemble into higher-order structures to regulate enzyme activity. Although many supramolecular
protein structures have been solved by cryo-electron microscopy (cryo-EM) or X-ray crystallography, such studies
have captured only static snapshots of the fully assembled or unassembled states. In this study, we propose to observe
the assembly process of protein oligomers in real-time by high speed atomic force microscopy (HS-AFM), thus
providing insight into the dynamic assembly process of protein oligomers. We choose to study two proteins, ATAD1
and AdhE, as model systems. ATADI is a protein unfoldase that undergoes nucleotide-dependent dodecamer
formation, while AdhE is a metabolic enzyme that oligomerizes into filaments that undergo co-factor-dependent
structural transitions. By observing the structural transitions of these proteins, we hope to and uncover the process

of self- assembly, and reveal new intermediate states that could not be observed with previous structural methods.
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Kay-Hooi Khoo (Academia Sinica - Distinguished Research Fel low)

1) #F9CERE ©  Development of glycoproteomics technologies aimed at obtaining a comprehensive structural

information

2) B —NxISE

KATO, Koichi Biomolecular Organization Research Group Professor

3) W

Glycoproteomics by mass spectrometry is a large-scale comprehensive analysis aimed at identifying protein site-
specific glycosylation and their respective glycan structures in cells and tissues. It is a very powerful approach to
understanding the biological functions of glycans on specific membrane proteins. However, efficient implementation
of this platform technology is often saddled by inability to identify minor components carrying target glycotopes of
interests. In this study, we aim to develop innovative glycoproteomic workflow that would enable high sensitivity
detection and precise sequencing of affinity-captured glycopeptides carrying laminin-binding, Lewis X and/or
sulfated glycans. In this year, we conducted LC-MSMS analysis for the O-mannosyl glycosylation on o-

Dystroglycan (a-DG) possessing glycerol phosphate modification and/or laminin binding structures.
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Shang-Te Danny Hsu (Academia Sinica - Research Fellow & Deputy Director)

1) WFCARRE : Use of HS-AFM to study the structure and dynamics of the highly glycosylated ectodomain of receptor
tyrosine phosphatase alpha (PTPRA)

2) B —NxISE

KATO, Koichi Biomolecular Organization Research Group Professor
UCHIHASHI, Takayuki Biomolecular Dynamics Observation Group Visiting Professor
3) Mr7EsEs

We have applied high-speed AFM to realtime observation of an ectodomain (ECD) of human receptor-like protein
tyrosine phosphatase alpha (PTPRA) fused with a dimeric fragment crystallizable (Fc) region of an antibody (Fc-
PTPRA-ECD) and its variant in which all serines and threonines within PTPRA-ECD are mutated into alanines
(STtoA). As a result, WT Fc-PTPRA-ECD was found to be highly dynamic and a variety of conformations were
observed along the trajectory of a single Fc-PTPRA-ECD molecule. Reassuringly, some of the snapshots of WT Fc-
PTPRA-ECD were very similar to the SAXS-derived molecular envelopes, demonstrating the consistency of the
structural features derived from two orthogonal biophysical measurements. Likewise, the compactness and the

rigidity of a variant STtoA observed by SAXS were also recapitulated in the real-time HS-AFM observation.
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1)

2)

3)

Rita P-Y Chen (Academia Sinica - Research Fellow & Deputy Director)

WFoEERRE ©  Working mechanism of antimicrobial peptides on bacterial membrane

v H—NRH R

KATO, Koichi Biomolecular Organization Research Group Professor
UCHIHASHI, Takayuki Biomolecular Dynamics Observation Group Visiting Professor
WA

The emerging of multi-drug resistant bacteria and fungi is a severe threat to human health. In 2017, the WHO
published a warning list of twelve antibiotic-resistant “priority bacteria families” that have an urgent need for new
antibiotics. During the recent COVID-19 pandemic, the widespread use of broad-spectrum antimicrobials and
corticosteroids to treat patients, the use of mechanical ventilation, and prolonged hospitalization might increase the
risk for MDR pathogen infection. Echo to the pressing need for new antibiotics, antimicrobial peptides (AMPs) show
promising prospects as their postulated working mechanism are different from conventional antibiotics and bring
hope as potential alternatives to combat superbugs. We recently de novo designed several antimicrobial peptides that
show excellent antibacterial and antifungal activities. We plan to use high-speed atomic force microscopy (HS-AFM)
to examine the membrane-disruption mechanism of our AMPs.

The current data show that the working mechanism of our AMPs does not form holes in the membrane as the
barrel-stave model or toroidal model. Our AMPs disrupt the membrane by removing lipid from the bilayer through

solubilization.
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