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2)

3)

HREER (WEEER)
mg R (BhE)
Sandra Derouiche (4#{F-Bh#)

PR PRI AR EE AR

WFZERRE

a) IREEEZIETRPF ¥ X /WIZ B3 A %8
b) EH DRI T D058

c) ERHho> Tkt - B AN RE T 25

WFITTE B OERS & 72k
a) IRERZMETRPT v R W B 5 %8
TI7VAIATINERFZAYATZATET TR, WLWREICEN LS ZX T 7 U Y AT

IV ERBEDONEREEI SIS L2 R 2 — T — Y AN L T AT JJDK4@@F’?TTRPV1%H:$X Lz, D
R M LWREICEIS LR T 7)Y AHTET TR, BOWREICHEGLTZI 2—TF—Y
AHTLYG, WLUWBREIOES LT 7YY AT LRI UISEEZ R L2 &0 5, TRPVIOM Y K
L D IR R 69 2 IR S AR O 2 I3 A B - OIR FEBREE & 130 L BB L2V 2 & o Tz,
—J57C. TRPALD EHICKT T D S TR & 2 A I LWERBEICA R T 228 CIlEmER OB 95
FOGIRE K BBMWEREEICA BT 22D Y A H T /L O TIEEIRORBLI R D OGNS WD &3
O oT, ZORERND, TRPALO SUSFHEDZEIX, VA T OA B OIRFEBRET ~ D)%
EBRL WD EEZ b, W UWERERICAERT 28I, SBICSEIIINE T 572010, @it —
T HTRPALDFUEHEN L 725 K 9 I CHAL O FR THRAPEDNZE L LT- L HERI S5, (Molec. Eco., 2019),
B DI AER T 3D o TN ETH « AT T2 U ETH Xy A A= I)E
?E%famiéla%ﬁ“él@@ﬂ(Tﬁ%Iﬁ)@TRPAl@ﬁE%? B—= 7 ETV, BT AT o 72, W
ALDILOTRPAL bR RIS M 2R LTehy, BV IRICAERT AT v BN X T « AT Tz
VNI HETI e X B A vvﬁ)@TRPAmwvmﬁ%ﬁﬂﬁ"éiﬁrﬁaizsr;%#%32&%(\ IRAEICAERT S
7 H A = F OTRPALDFI22JE & 10TV 203 b o T, WIT 22 & 3FE D20 DR FE DT & 381X H17H)
EEREAT T2 A, THA ZHIFI0EZRET 223, Ry XA~ HF2OOREEXF L7ehoTz,
(L OIBFE CIRE & > —TRPALOHERE 2 2L S ¥ TABMOIBERREICHEIS L CE - EZDND,
TRPALIZZ < OEMWTE CRERIMORAERE 20 S EZ TR O h—L L THREL TB Y, #arik
DOWUFITRPALDTEMAIREIE A2 &< LT, BVEREZAIREE LR LTEEMBTE D, £,
BhHAlE L CfEbiLD > b ax 7 k3 2 B2 4O OTRPAL TR LIz 2 A, Hr e =
HITNEART T2 NI T TR T Ry H A~ T A T IIEZER BN R ghotz,
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51T, < DALEME ZTRPALIZIER &H7- & 2 A, TRPALDIFEME(L &8 B FEWE % 872124238 5,
L7z, SREAIBASE IS D b O & WiF S35 (Sci. Rep., 2019),

b) EHDEFESZARITEIT D58

vavYa UNRTOIREZRIC %bé%“ﬁ%Lm% RK&L2207 7Fua—FTRYMATND, —

X ZNETOMERERN D, NTOREZFICITRENRS & 2 OEMPBER LTS Z &b, BE
MOt MNEE TR ED DI %MLK@&@W”&%%%ﬁm%;owf Z DA BARD IR E LM% T
L7z, ZDOFER, W OPDOBEBEFERB AT ROREEFHICELE LTI 2R L,
B D iEn A BRI E AT F T LWIRE(8°C) & 2 L 0 mWRE DX BN 2/ o TED |
BIDBR T DOERMITAIC L W HELWIREZ T X 91272, TS OfTE % L 0 @B 5
FEEMANL L, BRI S SITETROSROBE N OEEONRT A =2 ZHBERETL T v X Iy
AT LOWREZHED TS, FLTH ) —oDT7 Fr—F L LT, $EDEMRICHRET 5 I5E
BIRTOTR 7 7 ANVEESL, BESRICBEDLAGEME 7+ VU — R X7 0 7 ANITHET 5 Tk
ZWEST LT D, FRE DB R 2 i 7 o B — 2 — THEER L. RER B — X% U - i e B
FEEFHMELTRY, ZNETOLE AN ODOFER R0 - Tnd, Bl z1E, WEH 72k &
2 HEECH ORI S ¥ A=V & ZIF T LE 9 2 &0, BEEVE U CHLEE L 72 B o <
R L TR~ DOEIENMEL 2572 ETh D, ZNHIZ o0 TE—2> T 2UENEATEY | TV
B BB S i L7ZRNA% 612, RNAseqiZ L 28 n R 2 Eii+ 2 FE L LTWnb, =
XEBINT ) BFTE — T O FEL A & OIEFAFTE & L CERIT S,

v a vy UANZONEZRITEED D EE OWRERENT « T OWMIIE T A R R D FHRT
JEERH E T NITE B 72 D TRPF ¥ RV OIEMAL L & B8, TDA D =X DT FEEARHALRENZ U,
Z 2T, BRI Ko TE L 2 HEMIEN TORRERBEDICONWTY BRI 7 AT EZEm L, VWD
DOFHUCGH M O ZFRDT=, T D DRBMEDINISEMZATH DB AR Y /3—EC(PLC) DA
RCIEBEIM U o722 2 d, 2TPLCO FHiCREAIND Z E0VRE STz, FHEE R RG24
FIZ B W TTRPLTF ¥ RV Z R EERAFRNCTEL T 2 2 E DB B0 o7, S HIT, il L7
WAL T2 b hotz, BUE, 2hoDT—X2%2F LT, @RI 2 MEHEED VD,

c) B Ho okt - B ANZEAT 2058

JEYHEE BTRPF ¥ FOVITIER T 2 HBULA Y - T TBIR E 2N T DR v XA~ D DR iﬂ
M2 R DTRPF ¥ 1L Painlessz 7 0 —=2 7 L FHROEMALEF 2 R T 572 DI REICE
Ské%?%??U*%%wT%%%XﬁUMSVﬁ%%%LtO%@%%\?kiwﬁﬁk%ﬁ%ﬂ
CTHEBONEMERIET DI ENTE, T THy XA v~ Painlesst BATMEICREILT S F T A
Vrxzmyrvavla N2 L, Zh b DA ERITER L L TREBHEH Z S 72 5NN
DVWTHRF L7z, BRI IZPainlessZ 8L L 7z (X, WL O DbEIx L CTHRICERENME T
T HRERDPE O, FEOERZ | ZFEO R v X A O~ BBV THERT 5728, UCSBMDCraig Montell
i &l U, Painlessz KIEL72 Ry A U~ OERKAER LT, = ODW,E:{ZM: B AR O S PIi
Batig Uiz & 2 A, BARIMEAMOEE A X 0BT 28mAGE oz, BE, 7—2BE0ko0
ITENVEBRORE(LZEDTEB Y, RN GO 6ﬁﬁa§(&“*@®ﬁ1}ﬁ%1_&)6$ﬂif%éo BA e Yv
RV TNFTF Y o TR EEE RO BBGIIZE D 5 TRPVT v X /VIT/ER L IEH Z@E#)<
EAITEZEL CHICEDL LD, Zhejian KFDJia Huangldi+ L #E U, FifEmiciliEZz 2 72690
< OMDOERDTRPVTF ¥ XA T 5 2N DIANDIER 2 N2 D DA A=V ZIZTRHii L7z &
A, hEA m I (Nilaparvata lugens) DTRPV T v RV ZIEMELT 2 Z L A BT Lz, S HITFEL
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4)

5)

VMM 2 BRAEFHEN R FRETED A0, XyF 7 T FICHATx 2R OEEMID CRARE
BSIL LD & LTS, Thasseh EAiud, SRFIZEED DY EZIRE L TH bV, LRy T
75 TEBEANCT =2 2 ET 5 TETHD,
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1) SHFfEEE MR L

2)

3)

WFIERRE
a) A URANT T UT ONLEUARIEG T D LFES « Wik 2 > 73 7 E ORGSR REAR B fiFH
b) & Fur i —BEGRICEEGT % & v/ 7 E ORISR BEfAE ]

W FETE B OEME & 72 Rl

a) 2 U x/7 7 U7 @i Corynebacterium glutamicum®d -~ A BV iA LR IT, 5 0D O~LES, B X
ONL R T VAR —HF =D AL 5325 % o) 7 B HtaA, HtaB & filaiNic~L %2 D iATe N7
YAR=Z =V AT L THDHHMUT-HMUUV A BRERL S LTWN D, AWFFETIE, KA T AL D ~LH
ARG DFEM 7255 FHEAE 200 & 2M2 3 5728, HaA, HtaBO#E i &S it 247 - 72, HtaAlZ V) > —
TORMPITENESG KA A 2 (HtaA-N) & CEKSR K A A 2 (HaA-C)2x 5, HaBIX1 oD R A A U BB S
NTUW5, HtaA-N, HtaA-C. HtaBl&, WL b AR o B~ LFEAT) & U CHEEERI S -, ABFZE Tk
7E L 7o HtaA-CI L O HtaBO &L, LIATIZHEEIRE L7 HaA-N & mWAEEEZ 7R Lz, W o
BEIZEWTH  TyrD SR & L TALERICENL L CTE Y | TyriXdm B OHis & K EE A 2K L T i,
F7o, HAA-NTHERI SN TV, ~A 7 a B4 UM & Serff] TOKRFERRA, Phel ~A a0 — VEROFD
-t AHX vF¥ 7 H, HEAN, HaA-C, HaBT X CTTRIEINTEYD . 2L OMAEIERN, ~Li%i#k
[CHBEREEZ R L TNWD 2 EE2RELTWD, RIEEENEWHERMNEEZ R~ —F, a5 ~20
BN DR A SR D DV — T DR SI21E, OB SN, ~LES - kRSB T, ~ L
BN Cdo 2 Tyr & T E O Hisffl COKRFAEAE DRI THENZH LT 57290, HiszAlall &l L7
HtaA-N, HtaA-C, HaBOZEEA X » Ry B ARH L=, WIhoBRKE, 7ARE L L CHERER S
b, TROERETIENLA~ORESBREME T L TWD 2 By holz, T HERKBORE
bR D AT V== 7 %75 1245 R, HaA-COHAZMAZE BARDFER S S 10, T OfE G & e
L7z. HtaA-COHAAAZ BARD#E SaAEIE Tl FERIPREAL T D253 F3NKIH D B -strandD KA A AT
v I Lo TEEBEEA L Tz, 20 &S TiE, ~LOWENL & 22 5Tyr3 Y & 95 510
ANLFEETEIICA D IAAL TS Z Ry note, ZivD OfER A FEIZ, HtaA/HtaBH T O~ Ak KOG
BT, X RNTEREAT Iy VITHEEM(RAA ATy B IMEZD)THZLICL D, Aukl
HatA & 7 AR AIHtaBI#] C [FIER 72 SIS 2 8 IERICIZEL L. DSOS EI TS 2 & W ) BURET /L
ZHEE L7,

b) KFEH ADEELEIE « 71 b OBICIS MBS 2 FE CHLE RuFF—8lZ, XTIV ThE
IZ X BDRFRANTBOTHLA 22 EIZ FTo LT Dt el TIIBREHEM A AREE & LU -C ORI & HIFF
ENTWAHEBEFETH D, IEMEFLOBEEDOEVICL Y | [NiFe]®, [FeFe]fl, [FellD3fED L Ku s
F—ENFET D0, WTFROEA BIEEFRLOFIZIX, COMEINLL TV D, ZDCOIE, BRI X
DAEGREIND Z LRG> TWDH, COEMBURD 7 T BEMITI AR ZRRI TH o 7o, AWFFETIL,
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4)

6)

7)

[NiFe)l & R 7 —EFH L T 5CODAELRRIZEE 1 5 FEsE (HypX) Dfk db il 2 IR E L, HypX72s =
NETIZALFIOBENRIZ L VCOEER LTINS Z LI BN L, HypXiZ 2D KA A U (NE
RAAL L ECRRAAL DB INTEY, 2 FHNEICIZZNG Z 2D RAAL VCELERDHETH v
T 4 —DMEEL TS, E£72. CR AL UIDF ¥ BF 1+ —I21%, FilE#A((coenzyme A: COA) R Fili &
LTWD 2 ENgnole, DR EIE 2 HIZ, TRED X 5 2RCOAE RSN 2 1218 L 7=, HypX
DONRRAAL L ECKRNAAL TR, ENENEL D OO FeHNEITT 5, NKRAAL U TiE, K
JIEHBEELTNRERAS VHOX v 7  —IZRE LAV I VT F T b RRIERRN S CoA~D ARV I
NI EITT D, 2O, v 7 4 —FFOCAITEHRICH N a7+ A= a v E ],
COADRIFIZH H-SHIEIINRK FA A VITHEA LAV I LT F T b RaBERPORL I LEOANIAL
B L. COA~DRN I VIR SIS LV ARV I L-CoAR SRR E UTART 5, AR LEFL
JL-CoAlE, CoA T DERIGHITHFIET DR/ I VHEN | HYpXDCK K A A I OFERTEME A ML
ETHEI, FXYET 4 —HTCRELLZDIL T A=V a UPENTH, CERRAAL L TE, LI
-CoAD 5 DCOMEER N HETT L. CO & CoAMERKT 5,

e
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Hydrogenases”, Frontier Bioorganization Forum 2019, Seoul (Korea), July 2019.
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1)

2)

3)

e E— (FR)
AFA A (BhE)
wA BiE (h#)

BIFHGENR - ARl

WFIERRAE
a) B7 T 74 v am v, HEBRAREE O SRR 0O iE

WFFETEE) OB & E 72 pl R
a) 1TENZAE D 3 BR D AR R R A OB ERNA | L — M HIAE L~ L ORI EE T B T 2
ZEE MRBTFEORERBEDOLOTH D, UM, > v T2 PR R & B/ MU T
T7 4y athffERO, BOTEINMEY HENDEEO, B - IMEEB R OB ERE ORI &
HiF L Tz T 5,

VUTINIRBT T T 4y v a il Wz E b B IR IS AR O MRS AR T D,
[ O EMERR 2 BRAE S 2 72 OIZITM MR D % A 7 Z L2 OFfR, BEONEE) Y — 2 2R~ 50
iDL, ZOHWDTD, BEMIEL, FrEOFBEOMRM CEIEZ VXV Ea R8T 0 N7 oAy
2= I BT T T 4y a2 FRL T, EROMRMIEE A ST EE TS D 2 &2 FERO LIS
B2 THFPE L T %, CRISPR-CasOZ L D mizh# ) v 7 A EZMBICHE L, 2RO N T AV x =y
77 4y vatERL, 25 EHWT, MRREIEEOMNT &2 D C &7, 2019FEEITRIC, (VRGN T
Enl4 BT 2w BT~ 2 AT (2)7545 D iy 7o g s 2 45 5 A ORI MEAR R A O 5&E], D2
OOFEE PO ZED 7, LT, ZRENDOWRIZHOWTREET 5,

(1) ERBIKFEN1ZHBLT 5 ki |2 B9 2 fighT

BFHEN=—a—a Y 7T VT HERERIASELZLICLY MREIET O LRE L, D%
X, EKERO A B — RN ERIICES 2o TND Z EI2 XD Enl==2—a X, EKESD A B —
REICED > TWD Z ERH BN RoTe, ZORBIINA T, EHORI 2T HZ DB, F
I =a—a VO BRXICEERREZ XL TND I ENgnole, BMHERTIE, s8R
W)EE) AT O BRIC, BVETI ORI S o IX B LS N D = 2 — v VEEOIFENIMZ 5T 5, —H,
Enl==—nm r ZRE LTI, MUVEE 217 5 BRI, BOWEBOBRIOEM S =2 —r UHED
RIFFICIEMEAL L T LE - TV, ZOFERIZ, Enl=a—n o3, 3RVEBI ORI, BV EENCE D 5
= a—n UHEOIEE A FMACIH L C, FT 20 RZ 2 OICEHEBERERZRIZLTND I EERL
TW5,

(2) 7eds DRy 728 8) 2 8 5 22 O PE AR L O 5 E]

FEAOBTIT R TE, WESRITE), SO 2R ARVAEICE N TH, AL—X7efT7H)
ZESD D 2T, TER, 2 ORFEMICEE THY | ZOWHPHMN e EB) IERERERIC L > TESGN T
WHEEZDLNTND, LLans, FREFHREIEE O H T b A2 SORIMHIMERIIE 23 /64 O il EEE 72
TR ZH S TNDZENTRBIN TR, ZOEBITL Do TWiehrolz, LATFICRHT L 21T,
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4)

8)

ez, dmntBad W\ 5 G T 2 FEHLS 2 A8 ORI EMAE & dbx1b & N 9 R G R - 2 FE B4 2 28 XA
FIPEMIICE H L, SO0 LT, EADORBANRER A AL TWD Z E2H LT LT,

F7°. dmrt3alsi it O d1I64 R A (dmrt3a-d 16 4F R A1 IE) & dbx1bEG D 27 U o L VEE) M O Ap R HE IR (VOd e
FRAMAE) 2 GFP(Rk it e & v /X7 ) W THRIBUE L, Z 022D 7 /— 7 O IR’ 7 & b, & X
PRI CH D Z L Zor Lic, KIZ, dmrt3a-dI6#F#EHiIE & VOdMEHIIRIZ T v xvm K7 o &y
INAT Ko TRADHIEHTE DX N7 BRI 24D OMBLA SR ORR % 72 I RE A L.
MHIZ DT TNDEZEEZHLNI LT, DWVWT, 2D OMBEEEO B OEXITEIPICR KT DX A I
7 % BRI A CREAT L2/ R, S ook, RO NEHRT2 44 I 7T LT
WD EEP BN LT, DFE Y dmrt3a-dISFFREAIL & VO RARALIE,  SOeHA R R AR 23 VEB) L
RN DI Z DT TV D Z ERH BT LT, & B, dmrt3a-dIGHEE I35 8 Ol K HIZ L kL,
VO REMAEIE & 0 SO lEVK IS K OWEBE TEN IR T D L0 ) ZE 6N LTz, &6, Y77 Y
TR (MRS A T 2 3R 2 dmnt3a-dI6 SIS BEL S S Z 2 L0 EKATENC R D
dmrt3a-dI6#F A D E 2B 5 25T L7z, dmrt3a-dI6#F R 2 Al U /- ok TEN L. LIZLIEE
O DAL, FHA O WIGHESBEITE Z > T e, ZOREE LY, dmrt3a-dI6fRaHI I Ok, T
BB 5 AL HRE~OEEEN R S,

F-firam 3L

C. Satou, T. Sugioka, Y. Uemura, T. Shimazaki, P. Zmarz, Y. Kimura, S. Higashijima, “Functional diversity of
glycinergic commissural inhibitory neurons in larval zebrafish”, Cell Reports 30, 3036-3050 (2020).

R.A. Callahan, R. Roberts, M. Sengupta, Y. Kimura, S. Higashijima, M.W. Bagnall, “Spinal VV2b neurons reveal
a role for ipsilateral inhibition in speed control”, eLife 8, e47837 (2019).

T. Frank, R.N. Moenig, C. Satou, S. Higashijima, R.W. Friedrich, “Associative conditioning remaps odor
representations and modifies inhibition in a higher olfactory brain area”, Nature Neuroscience 11, 1844-1856 (2019).
Y. Kimura, S. Higashijima, “Regulation of locomotor speed and selection of active sets of neurons by V1 neurons”,
Nature Communications 10, 2268 (2019).
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3)

AR

a) FIERHIEIK -NFAR2 D KARZENEFEIR(IDR) KIE~ w7 A D238 « SeIEf TEN AT

b) FRRRZAMEZBBRIN & o X7 B TDP-43 K O'FUSIZ & S RNATERL & A 5 2 7 AHIEI O fihit
c) ¥ ADL v AT EIT D RNG140(caprin2) (2 & % FHRR IR O T

WFFETEE) OIS & 72 pl R

a) —IRTCHEIE & FFT- 72 O RIRZEME RIS (IDR) &2 5§ HRNAKE & & X 7 BEIE, - IR BEc L =7
v — MRNPEAER) Z A L CTEARR B FREGIHZH S Z 06N ShTEZ, TEEDO L
DIRHIENC XV AEWIT ED X D fe @RISR A2 8RS L= Doy, Frx 13T ORIEMIICED A TV 5D,
NFARL1F X O'NFAR2IZIIE L 0 DI E SN D AT T A L 7R 7 T, NFAR2D M IDR%E
A L CRNPHE &K% JZ K3 % (Shiinaand Nakayama, J. Biol. Chem., 2014), % @ IDR% K48 L 7z 11f3AIPR/AIDR<
U A TEHRMEMHATT FEPMET L, ZORTIEHEPIA R L RAIZL > TIBIKTFT5Z L2k~ 1T
TTIZHLIC LT, L, TORBEMOFENNIDRKIBIZH D LT E 72 Mmm C& 2o 7-, IDREX
B L7ENFAR2O 2T X/ BEELSIIENFARL & 1ZIXF— 1272 5, NFARLEZ ONDRREHINFAR2 % & ot T
NFAR short form & FES 23, [If3APRAIDR—< 7 2 <513 Z MNFAR short form2MEH# L=, L= -> T, 2D~ v
ADEEE - FAEOK I, IDROKAEH 5V MENFAR short formdD MO &6 & MBFRK 72 DA TH -
Too T THXIZNEB v 777 7 UL 2 Ef - 72 3R < 7 2 2R L 72, 2 D~ 7 Z[ZNFAR2
DIDR% KIH L, 2> ONFAR sort form D IE L & 3B AR~ 7 2 L[R5 T - 72, II3APR-< 7 2 D2 « 5
TEATEVIENT OFER:, 2 ORBUARZINBAPRADR 7 2 LR Th o 72, Bz, A N LRI FIZE 1T 2 24
ST FEEOIE T2 S 725 L= D1, NFAR short formD# i1 Tlx 72 < IDROKIB Th 5 & im0 7=,
L EO#ERIE. NFAR2DIDRA A b U A G T CORUMREAEAT T 53 &\ 5 B O i IR INESRE 12 B 59
HT EERMLI,

b) T ClcFx %, =T & — MRNAFERD) O Z > /37 B % GFPPmRFPLE O & o X7 R & &
LCT 7 U 7 AT Vg R D ABHE RIS EL L . £ DX A F X 7 A% digitoninfLE°FRAPTALC
Ko TA A=V TN 5 J715 %2 B% LT 5 (Shiing, J. Biol. Chem., 2019), %= Z CZ D HikE~ T A
KN B2 B R SR DR S 2 AR A L. RNATERL O IA - T8 - SRIEIC 4 ORNGL05(514
caprinl), K O MR RO RN EIL 1Y T HTDP-43 L FUSD X A F X 7 A& fif#thT L 7=, TDP-43}%
OFUSITIRF EENICAFAET D08, i ZEME M 28 LAE (ALS) 0 RS FEEE A MR ENE (FTLD) 72 & ik
ZMER R TITMIIE IC 1T L. RNARERLIZERRS - B b L TR 25| S R 2T Z L LhC S
52 5, TDP-43}% OFUSZE MM I BRI L= & 2 A, IR K ORIk 22 ORNAFERZ FITE(L
L7z, EBI2ZDFFEIE, RNATERIIZIS 1T HRNGL05 DO FRENME &2 I S 72, Z OfERERNG105D 22 E
172 RNAJERL A~ JRTELIZ b, BRisb~BWH Sz, 20 X 5 Z2RNAERIAERLA D & A 3 7
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4)

5)

6)

7)

A JREAAIE. RNARERIOBEREZALIZ D725 % AIREMED & 5.

c) FIRR L AL ToOBIRFREGRENIT. Mldo@EmCHEEZIRET 28 2ED, RNAKG Z /378
RNG140(3 4 caprin2)|ZRD L o X TEFRB L, Lo XOFAEITKETH D Z L NMHA TV S, RNG140
1in vitro TEIER 2409 % 1% 4 2 $5->75 (Shiina and Tokunaga, J. Bio. Chem., 2010). % OFHFRIMHI o> 16
L U ZARESDREGEIIATE o7z, £ 2 THRAITET ., CHOEFE AL @ HRIFEHL L 72RNG1401Z L %
THRRAMSIBEHE 2 AR L7, Z ORER. RNGLA0IIFIERBAAA IR FelF3ITHRE & L. el F3{KAFAY 22 FHER & i 3
HZEEWALMILE, EBIZVARY =T u 7740 7 ORE, RNGL40IZ L - THIERAIHI & 5
MRNAREIL, HIIHEICRE T 2 b D a2 %< Eh, RIVENW I EBHLNI R o7, Z OFRRINHNIC
f£UN, RNG140% 35l L 72 CHOMIAE OB 5 1 3K T L 7=,

EDLIZ L X TOFR~OB LRI 5 HINT, RNG140/ v 7 77 b~ AZ{EK LTz, VRV —
AT 77 A Y7 ORE, RNG140/ 7 7 v ks O ICHOMIEIZ 35 1T 2 RNGL40D i FIFE B & (Ffi
W2, AIAEHESRIC R 5 RV MRNADOFIIRZ LA s H7e, 7V RAZ Y v ED L X554 54
VR a— RT5mRNAOE &35 <. RNG140iC & 2 BHRRmi & i 2% = & 225, RNG140 ./ v
JT T T AD L RITET D 2 EMRNAO TR ZRITA RS ED Uiz, BLEORRIZ, Lo X
AR IZ 3T H CHOMIAE & [FIER DRNGL40IZ L 2 FHERINGIHAE S HE T2 Z L 2 n LTe, S BIT,
RNG140iZ X 2 FHERIMAI 23, 45l & LI BIS-9 ZmRNADEFIR N T V AT 5 Z L2k » T, Lo
AL DEETE & 3 b~DEI Y B 2 2405 Z L VR S Tz,

F-firam 3L
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NRF2 antioxidant pathway regulates winter depression-like behavior” Proceedings of the National Academy of
Sciences of the U.S.A., in press (2020).
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R. Roy, N. Shiina, D.O. Wang, “More dynamic, more quantitative, unexpectedly intricate: Advanced understanding
on synaptic RNA localization in learning and memory,” Neurobiol. Learn. Mem., 168, 107149 — 107149 (2020).

R. Ohashi ,N. Shiina, “Cataloguing and selection of mRNAs localized to dendrites in neurons and regulated by
RNA-binding proteins in RNA granules” Biomolecules., 10, E167 (2020).

ERRSEERY A b

N. Shiina, “Liquid- and solid-like RNA granule formation and its implications for neuronal functions” Frontier
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N. Shiina, “Liquid- and solid-like RNA granule formation and its implications for neuronal functions” Frontier
Bioorganization Forum 2019, Seoul (Korea), July 2019.
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WFFERRRE
a) I by NY TOEEIRIZET HHIENA A4 v R0 EE O
b) kA Y £F U 7B D IBRINK A T4 F ¢ F /L TRPCO B E A DR

WFFETEEY OIS & 72 iR
a) IEMEA A TIC LD I hay R 7 SEE B &L R il

BECKRKKOTIIMEOREHE TWENEENTEY, B4 BIT 2BEE FMEOREN
KR 720 RE - JRIBFEIED Y X 7 B[R & 72 2 ATREPEDMER STV D, AKIRIFOIRIE & 72 > T FHE(A F V)
KERG, ~ 7 a0 ICHBEICE TN TWD, ZOME A FILKERE & W7ok & 1E gRE S 7
~ U AT REIRIEZEC L D JEAR 2 L 7oRi R, SPEOARRIT X2 2R ERDPBEINCE(L L7z, A
FNKIMETZ~ 7 AL TIE, T har RUTRFELLDEL W, ATFAKEETI har KU 75y
SHEHEG & o 237 B dynamin-related protein 1(Drpl) ® CHa il iZ f71E 9 5 Cys624 D 7R U A 4 o7 #(Cys624-
SSmH; n=1) 6 A A v 8D Z & Cfilamin & O BEAERA 2R S8, TOME, LI har KU
TRERINGRFIN RS E T2 Endbinol, SHIT, NaHSEO A 4 v HH /0 B S RHIc &
542528 T, AFNVKBIZLDDAREE(ER Xy ahd ZEbWLNER-T, UbELY, ¥
PR EPICEENDCYsAR Y A A UEHN R o — & Ul < Bz Ae 123 7R S 472 (Science
Signal., 2019),

b) OB TE H MEMERFIZ 35 1T 5 TRPC3/C6 T ¥ kL DA HIfiFAT
(1) TRPCET ¥ AR /LT K 2 I i A A e 0D 2 B 1R 22 ol BV A oD 2

IR AR TR & ERL O KRB A AR S 5 Z & TR AR L Q0 D, IRETS (LA
TRPC6F v /L % K X H 7= KEWIRFE AL ClE, TGF B HIKIC X2 b ndiFE S o9 < 7d 2
EaRH LIz, 20T E LT, TRPCOT v R/ ZIT 5 BT A4 i A DS MR EE AT D it 734 2 55385
% Z &, TGF BRI L HPTENDERIEZ AICHIE L, fEHR L L TAKtZ T 5 M bakE ol =
N5 L& 5N LIZ(FASEB J., 2019),
(2) RF VLBV UHIE % 13 % TRPC3-Nox2#H A4 % L E 9~ 2 BE AR O [F] &

R LB o (DOX) 3Bk 4 72 MR A 2 e S EM 2 /”r 37— 7 ©, BRARIESCH X, EE)
IE 12 ko THEAMBZERIERBEZ Lo 5, TRPCIENo2A~ 7 07 7 —ICE L BHLTWDH 2

IZ& H L. Raw264. 7R D K3 VL B 2 i Fs MRS 2 F5 R 12, 1280F D BEAFRIE D H )b

TRPC3-N0X21%%’§EA ezl LA ORE T o1, TOFREFR, By NLT8LEMDO S B, A TV
T A MRESHEER) D R b RMEIT L2 L2 R/RE LT, A7V ARMNIRF YA UEREIZLD
TRPC3-Nox2E A ARTE AL & Z AU HE 9 Nox2 & o /R 7 R BN, Bk A b L AfEE | <7 2{KEE - {1k
EEOT ZBEZICHH Lz, LU EORE 3%, TRPC3-Nox2#E A R Hi AN A 512 X 5 kLR ZEHE o 5
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K &7 SEBRRRNC 2 Z BT 2 2 & DMEERHEREIR T 2 895803 2 HT 7o 72 BRI & 72 5 = & ZoRie
L T2 (Br. J. Pharmacol., 2019),
(3) FIREATPIEREIZ L 2 DA ZEMED A 1 = X A

ADOZERI T L aX=T LT LA MR LND FIERTH Y . Z DT - IHHREE ORELE R &
IWTW5b, 7y MEANLOAARIC SR EOATPRI 21T 5 L OfITFEMET 5, Fx IZATPAP2Y2S %
(K% L CTRPC3-NOX2H A IR A & 5578 L. TG MERE 4 iR NS i i~ — 1 — & > X 7 EMAFbx
OFBLZMEE L2 2R Lo, AENICE, 7V a—2A07 IV BkRE, KBEHEA L RICE-
TATPSOABAIN D & Sl S Au. B8 L 7-ATPSP2Y 252 25K 2 /1 L T TRPC3-Nox2 A AT AL 2 itk <
% Z & ZB BT L7(Sci. Rep., 2019),
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FHEERE, /NEWERE, “TRPCICOE VLY 7 T VB EIRIER DOREARRNETE", EFDH b2, 270(10):
897-902 (2019).
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WFFERRE
a) MAEAME IS X OHIaRE O & S B RERFEAT
b) £ EfHGEIE(~ VT A — ) &R Uz OFER A EF TR OVEIE 238 & 5 0 OB

W FEIEE) OIS & 72 pR
a) A O E =B REMEAT

EMOIEIL, EAEICE O COERAMR OMIERE N TSI IVGATBIE 2 2 FIC L 0, SR
BHEZREE L LTSN, 20 L) BRI O A (IL, SFEIREMEOZhEho
PRI R RO 22 E B . U2 T SN2 —HOKIERREZRIBERICEI 20 THH EEXD
N5, T 6 A EE) & FodRk U 7R RN BRI M%7 & . BB O A OBV RE A fifl ) LA#AT 3 5 3T,
FRE RO A2 S 4 OffiadzgE~ L& T L, BT 2FNREL 2D, MIaDBREZEKIZ OV
THMTZ2AT O B C, #ERE., R LEOT B0 VEER A R LT AEARO S IRBI G, M
FasmER OB BT T L A MEE, 28E R 2 AERCT 2 1851 O MR o STARIEL E N7 ONZ B8 4 M #E R 7>
DERMIHNTARELE T DV AT LAORBEEITo TS, ZTORTIE, vTAIPESCYa vV a vz
FREWo Tz BN B ERICRNTZE E FFOEAN S b ONE A BT 5 Z L BFRETH D,

ARZERERR T D HIIEEECIE, 2@ AR LEMTICEWEE CHEET 2546 b2 < @50 % k5]
THLZENREEL 2D, 2D XD RRGITIHNT, MR 2 EIREITER L, @22 &iIckvzo
SEARBY R BLE I DWW CE B T AT Z E R AREL 72D, KEDOEB ARG L L, B N8
DAL« TEARIZ DWW TR sl T~ 2 R 2B % - B LT\ 5, 2 DALEE R 2 MDCKHI A 3 2 i
ELIEKEOT — XA L, MIaEGEHLZ D NSRS ORI 21T~ 72, £72. ~ 7 AR
JRBE 2 R RIC A RBISBE 2w LR G DN 2o B GBS Z I L, ZhEho
EEWNIZE T DN O AELE OBRIZ OV CREHIANT 24T 2 RICOWTHBIRE L T\ 5,

b) & EMHGEE(~ VT A — ) 2RI LT AR A EE TRl ORI 3 £ 5 1 DB %

DA DT % (EAFEIR) 2 BRI TR 5 2 &%, B OQuality of Life(QOL) D, T DIRIE .,
PR Om RICEE 2B Z - Tn D, T THIEIER. Kaplan-MeierER°Cox L~ — RE T /L
LWV o TR R BT FIEE AW TR 2 bl CE -, L LI, A THEEANICE > T, LV EE
DOEWTFHIZ B LTZFZERNE AN Z bl T 5, BT 28 AR B ORERRE) A o R BRI &2 iV ¢
FEFEICL > TREOTHZ TIT 58T, A7 FEL LTRERERZBRTNDS, LLAR
D, ZOREEEEZ W RETE TIEES3OOMBEN AR Ly 7 Lo Tnd, 1DHIE, WETE
\AE T 2 W A DB OEMA TFE CHEL TV ETH D, ZHIZL-> T, oS, AF
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HOMBEIZ L - T, %W®%w%?w%%%?é’&ﬁﬁ%&@ofwéo%;Tﬁ 3. ZD3-oDRE
ZRIRT DFEET VAR L TS, REEIXMBEAL, TENC X 2 BRI 2 BBk %
Z e otz BEE WA T T L (VGG-16)X°PCA, K-Meansik: &\ o 72 st A T4k & - T JRERE 42
KOWGE 7 FZ ARV T L, &7 T AX—EHFOTHTHET VT X o TR - &5 L, EgRERE
DFERHEMEEZER LTz, 5%, MBER2, 30fRkx IS L., (CROFEET NV EZEBA D EZFOF
HETNEZRFET D,

eSO
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a) WILHEORAICB W TIL, JFBMRAMORER I —RIICEL S [ — F) FREICBW T, il
T HMEDMIEDOLNZ DD KIREAED . ZRDFEROELIEARAIRET HZ L RDhoTnDH, L
2L AKIEDSHEARICIERIFR 22 G A 5 2 2 BRI 2B 1 X0 o Tuvigny, ONESDOF KL, B
HIXIEEEMECTH Y A h o — L LTEIK ¥ A 7 ORI Z B L CHlRNCa? 5% 5| & i
T, KRODHNELAIERNFRTH DD ) — ROEMEAFBTRRDIEEEZSI SR T VI HD
ThHV, TOZEMEORFEEZRATND, ZOHNOTOIZEERT A o — MNEAMEBEAEEL, ~v
ARD J — RIZEB DK OIRTTHIFENT 2 A TS, £z 2 13BN, #E B F A ER IR
MNFAET 5 Z LD — ROKIAERSRANZK E < B> T DD TIEARWDE WS IGRN 8 5 03,
IR TEMEL 2 O CEORGEEZ R TN D,
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h) & 280 RGO A B ELIED B %

WFFETEB) DS & =72 Rl

a) [aBRIX I EBEDOTYA Y] ZTHE TIRQRIEGE Y — 2 L3UAEEETT — 7 OBA IR
THL—VEFHRRLL, ZNHDON—E NS Z L TI005E DL T DR % IR D o BRI & LR 7 B
DT HFA NI LTE T, ZNHDON— VNI RE 72 A DX XV BT A A2 b TRED
EDIRRET D728, 1005 5ELL LDV A XD K I EREEOT WA A AT, ZOREER, Zh
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1) Frontier Bioorganization Forum 2019

Date: 6th July — 9th July, 2019

Venue: Rm. 1503, KIAS, Seoul

(85 Hoegiro, Dongdaemun-gu, Seoul 130-722, Korea)

Organizing Committee: Jooyoung Lee (KIAS), Koichi Kato (EXCELLS, IMS)

Co-organizers: Korea Institute for Advanced Study (KIAS), Exploratory Research Center on Life and Living Systems
(EXCELLS), National Institutes of Natural Sciences

Invited speakers: Chien-Chih Yang (National Taiwan University), Chii-Shen Yang (National Taiwan University), Guang-
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3) EXCELLS Retreat for Young Scientists

Date: 7th February, 2020 — 8th February

Venue: Nishiura Onsen Hotel Tatsuki

Organizers: Masashi Tanimoto, Hiroki Watanabe, Yuri Miyazaki, Sayaka Oda, Masataka Yamauchi, Saeko Yanaka,
Shigenori Nonaka, Yasuhiro Go

Invited speakers: Keiichi Inoue, Itaru Imayoshi, Tsuyoshi Terakawa, Ken Takai, Yusuke Hirabayashi, Sa Kan Yoo
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Kiattawee Choowongkomon (Kasetsart University + Associate Professor)

1) WFgEERRE :© Biophysical Characterization of Aptamers and their inhibitors Complexed with wild-type and mutant

of HIV-1 Reverse Transcriptase

2) b —NIFETEE

3)

Koichi Kato Biomolecular Organization Research Group Professor

Maho Yagi-Utsumi Biomolecular Organization Research Group Assistant professor
Saeko Yanaka Biomolecular Organization Research Group Assistant professor
AT 2L

The screening of a novel inhibitor against HIV-1 reverse transcriptase (RT) revealed a promising set of molecules;
five new inhibitors and five DNA aptamers. Newly synthesized these molecules demonstrated an inhibitory effect
against HIV-1 RT that correlated with binding mode results by using SPR. However, the interaction complexes have
not been elucidated yet. Gaining of biophysical information would be useful to reveal enzyme-inhibitor complex
machinery. Herein, HS-AFM, ITC, and NMR have been performed to investigate interactions of HIV-1 RT
complexed with DNA aptamers and peptide inhibitors. HS-AFM deciphered the interaction between HIV-1 RT dimer
and inhibitors but did not distinguish any dynamic conformational changes between subdomain when complexed
with peptides. Interestingly, ITC, and NMR experiment results suggested that tripeptides, plant peptides, and DNA
aptamers were able to bind to HIV-1 RT that related to 1Cs results.
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Caroline Sunggip (University of Malaysia Sabah + Senior Lecturer)

1) WP © Role of TRPC3 protein-Nox2 protein interaction i cardiac volume regulation

2) b —WNILFETEE

Motohiro Nishida Cardiocirculatory Dynamism Research Group Professor

3) Wr7EEE
Maintenance of muscle cell quality is essential for prolonging healthy life expectancy. | the aging society, muscular
atrophy phenotypically observed in frail and sarcopenia is a major risk factor of poor prognosis. Our collaborative
study uncovers a new pathway in the development of cardiomyocyte atrophy, where extracellular ATP, acting as a
“danger signal”, mediates the interaction between TRPC3 channel protein and NADPH oxidase (Nox) 2 protein.
This TRPC3-Nox2 complex contributes to nutritional deficiency-induced atrophy through increased production of
reactive oxygen species by escaping Nox2 from ER-associated degradation.
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Panarat Arunrattiyakorn (Srinakharinwirot University « Assistant Professor)

1) MWFEERRE @ Structure modification of natural products to develop novel compounds with specific properties.

2) b —NILFETEE

Koichi Kato Biomolecular Organization Research Group Professor

Maho Yagi-Utsumi Biomolecular Organization Research Group Assistant professor

Saeko Yanaka Biomolecular Organization Research Group Assistant professor
3) MWFIEBEE

The research group between researchers of EXCELLS, JAPAN and Chemistry Department, Srinakharinwirot
University, THAILAND focused on the semisynthesis of new hydrodermin A derivatives for determination of their
bioactivities. In this study, hyphodermin A, a bioactive compound from Hyphoderma radula, reacts with aniline as
well as the halogenated aniline and leads to the formation of new derivatives. Hyphodermin A and its derivatives
were assayed for their cytotoxicity against HepG2, A549 and SK-Hep-1 cell lines. The result shown that several
derivatives possess the cytotoxic activity and the most potent compound showed a 30.5% survival of SK-Hep-1 cell
line at 20 uM of tested compound.
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Ji-Joon Song

(Korea Advanced Institute of Science and Technology * Associate Professor)

1) WFEEEEE @ Single-molecule Analysis of ATP-Dependent Abol Histone Chaperone Dynamics by Atomic Force
Microscopy

2) b —NIFETEE

Koichi Kato Biomolecular Organization Research Group Professor
Hiroki Watanabe Biomolecular Dynamics Observation Group Assistant Professor
3) Wr7EEE

AAA+ ATPases hydrolyze ATP to perform work on various substrates. Although the hexameric ring structure of AAA+
ATPases are well characterized, the mechanism by which AAA+ proteins utilize ATP and bind substrates has been elusive.
Using the yeast AAA+ histone chaperone Abol as a model system, we solve high-resolution structures by cryo-EM and
visualize ATP-dependent structural changes by high-speed atomic force microscopy (HS-AFM). We find that Abol forms
hexameric rings that undergo symmetry breaking in the presence of ATP. Furthermore, AAA+ subunits undergo ATP
hydrolysis one subunit at a time with no determined order in which subunits hydrolyze ATP. This behavior is unchanged
with the addition of the Abo1l substrates, histone and DNA. Thus, regardless of the absence or presence of substrate, Abol

utilizes a stochastic mode of subunit activation where the AAA+ ring opens at random positions.
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