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Abstract

PREERIZIEVT, BEVEEGREZBSA A FyRILBINERIVBRERE (IGUR) 77 2
V—ICBTR2HNAZVBBIINEZIVBIEME (KAR) k., BEMBOEEMEXS ST AEE, &
S5, TAPARPEYORBHERECEDLZIEELSFTAZBEMARTH S, BF. KAREF v X
NeLTEHTELS, BRI JFIILGEREREBEES TFFrXILES, 2#>531°"—7
BERBEELTEEEN TV, LAL, KARDFEF Y I EBHOERHNEEMHICOVTREE
AEDAE>TVWEV, R ERE. EBLEZXAD/PRBEERICEVT, KARFFrXRI
SEEEMEFNICHRETICEZREL ., ZZTEAMRTR. IGURDFRTH DEENXEBER
BoEMZzEEL. PMNKAROH L VWEBERNICOVWTERL TE L,

ZTORR. KARGDMRNEROBEGZEBS B LRM - TILFTHRIFTTA(CFYFTR) LR
BLU, TOKARZXKKARKON VAN ERLZERCEREZRIEZRH L, iz, KAR
EFTABEL SDHENDEFRS T T AKX %wmqﬁ > F (ClgLa ¥ ) E EENICES
TH_EZRRL 77:o FERRVWC EIC. KAR-KONVANDCFY F7AICCIgLD FER K BEEK
ARZRBRE B -HFE. KONVARILRShBHEHRRBEEEL L 214, BKXEZEIZ. C
QLD FEDHEBNZEITRELINVEICSVTZOREI RO Sh, ChSOEERE, K
ARAIEF ¥ XL EFBZN L THEEL TVWBEETRRT D, 510, COFRNDIETTEL
OKRBUICEVTEEENICERETNIARTHINESHERNDB1-HIC, KARORKEEN
ELWEBBCASYFTTRAIZBVWTHARNLE LS, KARECIQLA FABEENICEELS T 7\)%';
EZzHHLTVBRCENRENE, &, Zliﬁnﬁk%b‘ TANPAZRLU D ETRDHERAODS
HIEMREAEEBRICOBNDEDEHF

In the central nervous system, kainate-type glutamate receptors (KARs), a member of the
ionotropic glutamate receptor family, play a key role in fast excitatory neurotransmission, neuronal
excitability, and synaptic transmission. They are also involved in various neuropsychiatric
disorders, including epilepsy. Recently, KARs have been recognized for their unique "non-channel
activities", although their physiological significance is largely unknown. Our research has shown
that KARs are involved in cerebellar circuits supporting motor learning and are expressed in critical
sites like the climbing fiber-Purkinje cell synapses. KAR knockout mice exhibit severe motor
learning impairment, and KARs have been found to directly bind to a novel synaptic molecule, the
C1qg-like molecule (C1qL molecule). This interaction is crucial for the proper functioning of KARs,
as shown by the lack of recovery in abnormal phenotypes when a mutant KAR lacking this binding
ability is expressed. On the other hand, a C1qL molecule-binding domain of KAR is enough to
rescue KO phenotypes. Our findings suggest that KARs function through non-channel activities
and this mechanism is likely universal across different brain regions. This research could contribute
to understanding the molecular basis of diseases like epilepsy and developing new therapeutic
strategies.

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2023000010-20230290

BREZBAZFZMERV AT NU(KOARA)ICEBHE N TWA IV TUY NEEER. ThThOEEE, FLFLEHRWRTECREL., TOEINGEFEERCL ST
RBENTVET, BIACHLE> TR, BEFRELEZETLTIRASEZ L,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

202444 H9H

20234 ZHREEBS (BEAME) momnssnss

Fig |ERNERYE Ba  EEE 1 000%M
HRAEKRE LU (5 A)
K& |BIS K4 (¥F8) \Wataru Kakegawa ;

oiRE (HAGE
TIVE I VS RAEOH - AMPEBIRRR DfZER
oesReE (RaR)
A novel role of kainate-type ionotropic g_glutamate receptors in synapse integrity and cerebellar motor Iearning._
1. HREREEDOHRE
PIRHRERICBWVWT, BWREBGRELESIA IV FrRIVBEIILYI VEZRE (GIUR) 77IV—ICBT2H4
ZVBBIILY I VEEZAMK (KAR) [, #EMEOEEM LY S TRRE. E5ICE. TANAPEL DRBEHEKE
ICEBH2EERYTTRAZBRTH S, EFE. KAREF v xILELTEIFTRL, MREROY JFIVRERERES
T2 [FEFvRIVEE 2521 =— IV RZTERELTEESNTWS, LA L. KARDIEF v RIVESOEENE
ZHICDODVWTIRIFEAEDDN >TVARW, B ERE. EFREEXA 2/ NHAEREKICSEWNT, KARDF v I
TEENFERENICHEEET 22 L ZRE L, EZZ THAMR T, iIGIURDFH TH OEENREEREOEAZZBIEL.
NMKARDHT L WEEIRRICDOWTEBR L TE L,
ZDHER. KARIZNMHEEOEEAIBD B LRH - TILF VIS TR (CFYHTR) ICHKB L. TOKAR%E
R<KAR-KOR I ZNEERMEHEREST 2T I I &R L, £/oo KARIZY T T RRIEMA S WS N BHRY
FT TR FDCIgEDF (ClqLDF) L EEMNICKEE TSI E2HR Lz, BIKRWI &I, KAR-KOY D R
DCFY T RICCIQLADF AR ZERBKAREZRE I H/-BE. KOYTRICESN 2 HEHWREEIZEEL AL >k
N, BARZZLIL, ClQLAF L DBEERMEE T 2RI VNI EICEWTZOEEI RO LNz, TNHDEE
l&. KARDFEF v+ RIVEENZN L THEEL TVWB I EARBT 5, I5IC. TORTRANNE T TR thDRKERRLIC
BLWTHEENICHRINZBRKTH 2D EIDEHLDZ72HIC. KARDREREAZEL WVEBFCA3I Y FTRICHEW
THARLEZ D, KARECIQLOFAEEMICHES LY T TABEAFIEL TWB I ENTRINE, 5%, RFEREK
RN TANAZIILOH E T HRERTROD FHIRMR L AFERRICOLNDEDEHET 5,
2. MABRREEDOHE (F:R)
In the central nervous system, kainate-type glutamate receptors (KARs), a member of the ionotropic glutamate
receptor family, play a key role in fast excitatory neurotransmission, neuronal excitability, and synaptic
transmission. They are also involved in various neuropsychiatric disorders, including epilepsy. Recently, KARs
have been recognized for their unique "non-channel activities", although their physiological significance is
largely unknown. Our research has shown that KARs are involved in cerebellar circuits supporting motor
learning and are expressed in critical sites like the climbing fiber-Purkinje cell synapses. KAR knockout mice
exhibit severe motor learning impairment, and KARs have been found to directly bind to a novel synaptic
molecule, the C1qg-like molecule (C1gL molecule). This interaction is crucial for the proper functioning of KARs,
as shown by the lack of recovery in abnormal phenotypes when a mutant KAR lacking this binding ability is
expressed. On the other hand, a C1gqL molecule-binding domain of KAR is enough to rescue KO phenotypes.
Our findings suggest that KARs function through non-channel activities and this mechanism is likely universal
across different brain regions. This research could contribute to understanding the molecular basis of diseases
like epilepsy and developing new therapeutic strategies.
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