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Abstract

AOHBZMEBREELS " F TR, 13, BBEOEMRICEL2EERBETH 3, EHF,
VFTAWR - BEEEZ A BN FEUT, AREERGY VN7 BHEFZEIR(Adhesion-GPCR,
ADGR)NEE SN TL1%, ADGRIZ, FE4X DIEE R A M V=BT 24AE4MEIH &, GPCRICHIEAR 7D
BEEEHS LUVGCI VNN IEPMOY T IV FELE US2MRRNEIEN SRV RS
FETHZN, RAICH T 3EESIIRBRENB), FK2 IR0, EERIEE XA 3/ IkihsZE i
DEFEEESTF LEMHECF - MR TILF Y THRPOY T TRAAT, CF¥FTR)ICHUT,
PCICHIZ T 2BARBAEY F T ADAA - #EEEFIHT 5 C & &S AT UTz(Kakegawa et al.,
Neuron 2015), ZZ THAMRTIL, BABDHEEREINIC DV TREMZEEDH B &IC LT,

KOR I RICHNRMBAIBEBAUTc, §5& REIDVRAICHENTEERIERICNDARNGN D
ToIBRECFARLZAEADERFEICH LIV TN DA N,

REMNICIDOTIVFY THRICIEAOE LREN RT3,

VO B IEER" AR ORI ER U, RIC, AFERIDRCHKIRY 2AEMLBAIRE,
RNAF#HZZ AL TRMRE Ufe, BAIBBREAMicroRNAZPCICEAT % &,
SMETBABEREMA B ENTS e, BALZ LIS, BABZRMIRE ULE LRETIS,
FEMICHM SN T TANIET N, EFICRZEDREERD Shilc, £, BABRES N
BB ICmicroRNATHEZ B F 2BAIBERIRES B 3 L ZORRUNWESNICDICXI L, BABDO U A
Y EREUVUTRAES NI HEERFCIgLI EDESREZERVCREZABARBZRIAS B 15E,
KRIRBOEIEIIARDShEH > fc, DT,

CFY T RAIIMBEICH N TET I FT I v I ICRES,
ZDBEICEBAB-CIqLIBEERNEE TH D ENTRES NI,

The synapse is a structure linking between neurons in the brain, which is crucial site for learning
and memory. Recently, adhesion-type G protein-coupled receptors (Adhesion-GPCRs, ADGRs) are
intensively studied as key molecules regulating synapse integrity. ADGR is a family consisting of a
long extracellular N-terminal region with multifunctional domains, seven transmembrane
domain and an intracellular C-terminal domain in which G proteins and several signal molecules
bind. Despite of its unique structure, the mechanisms by which AGDR functions in vivo are largely
unknown. We previously demonstrated that BAI3, which is a member of ADGR family abundantly
expressed at the synapses between cerebellar Purkinje cells and climbing fibers from inferior
olivary neurons (CF synapses), is crucial for the CF synapse development (Kakegawa et al.,
Neuron 2015). In this study, to further understand the knowledge on ADGR, we focused on the
functions of BAI3 in the mature cerebellum.

First, to examine the importance of BAI3 in adult, we introduced exogenous BAI3 into BAI3-null
Purkinje cells in mature cerebellum. Although BAI3-null Purkinje cells are innervated by
abnormal inputs from several weak CFs, exogenous BAI3 almost completely rescued its
abnormality. Next, when endogenous BAI3 was acutely knocked-downed in adult Purkinje cells
by using microRNA system, we could see the impairments in CF synapse morphology and
functions. Interestingly, CF synapse deficit caused by an acute BAI3 knock-down was rescued by
microRNA-resistant BAI3 but not mutant BAI3 which lacks N-terminal functional domain (named
CUB domain), where a kind of secretion molecule C1qL1 selectively binds. Taken together, CF
synapses are highly dynamic through BAI3-C1qL1 interaction even in adult.
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A novel functional role of adhesion—-GPCRs in synapse integrity.

1. HIREBRFROBE

XA DR ERE AT T TR, SBEOHRICEHIEELBETHD AFE. VT TR e X255 FELT. M
EER G 22 /N0 G H K& ZEIK (Adhesion—-GPCR, ADGR) A%EHE &N TLYS, ADGR (%, FE4Z DIEER A& HF T 54 5815
& GPCRIZHBALA7RIEEEEEHES LU GAVNNIBELMD LT FIL A FEESLSAHBAEENHEZ A ——ILE R FHTHS
MNRARIZHBT2BEETALEANZN, L ETRE EFFTEEZIZ /D RNEREROEFGFFIESIE LRM CPH—/DMET LT
IHRE (PC) TR (UUTF.CFLFTR) ICEBWT.PCIZHIET 2 BAIS BRIV TTRAD AL - e & HIHT 5 EFBAL ML
(Kakegawa et al., Neuron 2015), ZZ CTAMZE TlL, BAI3 DHEEEHRRICDWTRTEZENH D EIZLT=,

T RBEI/NND CF L FTRIZHITS BAIS DEEHEFHRD1=. B PC-BAI3 KO Y7 R (24 k% BAIBEZEALI-, T3
L RIEBTIHRIZEVWTEEIZELRINYRAENLGEIST-BEIL CF ARBDEREICELTNYIAEL, ZREMIC12OTILEoT
MABIC1IADE L@ IRETEH. WHhPBEEL 1AXE " DR HERXE Rz, R, MAFERTIRICRIBETINENR
BAI3 #. RNA Fi#iEx ALVTEMRKRELT-, BAI3 EH microRNA % PC IZTEB AT 5& . ST TBAR RIRFHNZ LN TET -,
HAWIEIZ,BABZAMBRELE-Z EEB#H T, BZ2HITHASA=DFTRANE T, RBICEREDRELRO N, T,
BAI3 BRESMN-HIRE(Z microRNA it 4% B 95 BAI3 2RI HEZDRIBEAREZIN-DIZHL ., BAIB DA URELTRES
N2 ERF CloLl LDEAEEERWN-ZER BAB 2R B 156, RIBEOREFXERDONGEN o=, #>T.CFFTR
[EEBBIZENWTES A FIVIIZHESh ., FDBEFEIZE BAIR-ClgL1 HBEERANEETHAENTESNT=,

2. MIREBRRAEEOBE R

The synapse is a structure linking between neurons in the brain, which is crucial site for learning and memory. Recently, adhesion—
type G protein—coupled receptors (Adhesion—-GPCRs, ADGRs) are intensively studied as key molecules regulating synapse integrity.
ADGR is a family consisting of a long extracellular N—terminal region with multifunctional domains, seven transmembrane domain and
an intracellular C—terminal domain in which G proteins and several signal molecules bind. Despite of its unique structure, the
mechanisms by which AGDR functions in vivo are largely unknown. We previously demonstrated that BAI3, which is a member of
ADGR family abundantly expressed at the synapses between cerebellar Purkinje cells and climbing fibers from inferior olivary neurons
(CF synapses) , is crucial for the CF synapse development (Kakegawa et al., Neuron 2015). In this study, to further understand the
knowledge on ADGR, we focused on the functions of BAI3 in the mature cerebellum.

First, to examine the importance of BAI3 in adult, we introduced exogenous BAI3 into BAI3—null Purkinje cells in mature
cerebellum. Although BAI3—null Purkinje cells are innervated by abnormal inputs from several weak CFs, exogenous BAI3 almost
completely rescued its abnormality. Next, when endogenous BAI3 was acutely knocked—downed in adult Purkinje cells by using
microRNA system, we could see the impairments in CF synapse morphology and functions. Interestingly, CF synapse deficit caused
by an acute BAI3 knock—down was rescued by microRNA-resistant BAI3 but not mutant BAI3 which lacks N—terminal functional
domain (named CUB domain), where a kind of secretion molecule C1gL1 selectively binds. Taken together, CF synapses are highly
dynamic through BAI3—C1qL1 interaction even in adult.
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