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Abstract

BEAANRT NZ A (ASD) . BRENFG<ENMERICHZ D SHEBBPARELE 2T
VB, ENLRSBRETERNIEZDONICOVTRABHAZRAN SV, EF, IMRIZAWE
MREA SASDE I/ NI E BRNEHOBENSREHCERENI &2 e EfEh, B ZARY
TW%, ZITAMATR., PREFSRABEEZFIHET 2 HEAE (PFC ) OREEBRRICEBL.
2HEEEB<EREMIFEN EEBZHNICHENL., COPKN-PFCHEERBOHBENERZHSH
IC¥dcE&zAMELT,

PIND SPFCADRFBEHRERIANFLNICAETDEHIC, OZIFTABEIERFET A ILA ( Rabie
svirus:RV ) . @B F7TABRVE, QETHT T /HEHEIAILA (AAV) D3BOTAILANR
72—AV, L=V TRBRZEOTVS, OOV TR, Z8AZ EREMEAOHLE
TOWHHEB/BT. NTAOPFCIZTAMIINANBATESD L ZBAE L, @OICD2VTIEF2018FE
RICKERFEZRETCHEAFINI BN, RERIVAMILAERZTORN ILOBREZEHTVD, O
IC2VWTE, FREBPIEZEPFCOTMEN S AN ZZTRRKRKEZRET S LHOICAVTSHY., 5
BERFNET—RE/RI O TINEEBPL TV HEHTH S,

NINAD SPFCADRBEOEBNEREZRILTHIHICE, THRBREZITSHHTHB ., PFCHE
ERRBZESTHE L TEELZRBI B2, HKROERRATEBEANAAVES 2ENKEV
BEOEEN H21zc TITRYLTENICHEERBEIZFHAITZILEHIC, FYFNAIILZAWL
ETHRRRZHARL, BREMORVEREZBIZLICHILIL,

REM2O770—-F AV, SREBEEBNVAONNT, BERZRORELHBMETSHHT
H3,

Autism spectrum disorder (ASD) is a developmental disorder characterized by difficulty in social
interactions and restricted interests. The prevalence of ASD is high and the incidence is still
increasing, making it more important to understand the exact mechanism which leads to ASD.
Based on the findings from the postmortem brains of ASD patients, it is likely that multiple brain
areas are involved. However, pathology in the cerebellum has been reported repeatedly and
consistently, suggesting that abnormality of cerebellum plays a key role in the ASD pathogenesis.
Recently, functional imaging studies revealed that the brains of ASD patients have abnormal
connectivity between the cerebellum and multiple brain regions which regulate higher cognitive
functions. As these findings suggest that abnormal cerebellar connectivity may be the cause of
ASD-related symptoms, we aimed to characterize anatomical pathways that connects cerebellum
and prefrontal cortex (PFC). To achieve this aim, we have utilized multiple viral vector tracers, such
as recombinant Rabies virus (RV) and retrograde AAV vectors, to visualize pathways which
connect cerebellum and PFC. We are currently improving the protocols to generate RV vectors
with higher titers. Tracing experiments using AAV vectors have been successfully performed and
have we have started to obtain statistical data from the experiments. In order to clarify the
physiological significance of cerebellar-PFC pathway, we have devised a new tool to analyze
working memory in mice. Our new tool uses touch-screen based method and allows semi-
automated analysis of working memory in mice, which are housed in a home-cage like
environment. Combing these newly developed techniques, we will further pursue our aim to
understand the significance of cerebellar-PFC connection.
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Elucidating the role of cerebellum in non—motor behavioral regulation to understand the pathophysiology of developmental disorders

1. HIREBRFROBE

BEARRILS LS (ASD) . HFELASIENNER ICHEENSFEREMNREEELOTNED ., EQLSLRETERMNEIS
DM DNWTIEREBIRALZANZ L, IBE, MRIZBEL=HZEMND ASD FIZIT/MNES MBS DO EEM IS EICEENHIEN
fefSh, S EBEAU TS, ZZTAMETIE, IMiES RELREEFIE I HATEERTE (PFC) DA BERIC #E L. 2fEHERCRE
FERE|E) - E P RIZERTL., CO/NK-PFC #E SR IRDMEENEEFHLOMN T EILFBRELT,

IMNEADS PFC AD R FHREBREZBEEMICRIET 5=012. DELFTRAEIERFE DAL A (Rabies virus: RV) . QB L+ X RV
E.QFITHETT/REEIAILR(AAV) DIFEDIAILARGEZ—R, fL— VT RBEHEOH TS, DIZDOWNTIH, FHKRZE-T
EEWERMOHF LETOHNZEEBT. I IRAD PFCIZUAIILANEBEATEDZEEXER L, @122V TIE 2018 F£EHIC iEEF:a
FRTCERFANEON. REFDMNINRAERTORIILDORBEEDH TS, QITDONTIE, FEE/MM}%E PFC DEEBNSANZE
ZITHERZRERTET D=HICANTEY., SRIIHENLT—42B5=0H U TILBEEHBLTI A TH S,

INEDDS PFC ADRBOEBMERERIITH-OI1CIE, TEIERREITSAH THS, PFC NEBELRBZIESTEELTEER
BEAHEIMN., KEDERRTIIERBAMNIESDENKREVGEDREL DT, T TIYREMICIFERERENZETRAIT 1=
OIZ, BYFNRIVERNITHRBERFHFEL. BREODBWMEREB/SZEICHRIILT=,

PUE®D 2 2770—F2A. SRIZEELITIRD/NNT, EEBRBOREELBFETIAHTH S,

2. MREBRRAEEOBE G

Autism spectrum disorder (ASD) is a developmental disorder characterized by difficulty in social interactions and restricted interests.
The prevalence of ASD is high and the incidence is still increasing, making it more important to understand the exact mechanism
which leads to ASD. Based on the findings from the postmortem brains of ASD patients, it is likely that multiple brain areas are
involved. However, pathology in the cerebellum has been reported repeatedly and consistently, suggesting that abnormality of
cerebellum plays a key role in the ASD pathogenesis. Recently, functional imaging studies revealed that the brains of ASD patients
have abnormal connectivity between the cerebellum and multiple brain regions which regulate higher cognitive functions. As these
findings suggest that abnormal cerebellar connectivity may be the cause of ASD-related symptoms, we aimed to characterize
anatomical pathways that connects cerebellum and prefrontal cortex (PFC). To achieve this aim, we have utilized multiple viral vector
tracers, such as recombinant Rabies virus (RV) and retrograde AAV vectors, to visualize pathways which connect cerebellum and
PFC. We are currently improving the protocols to generate RV vectors with higher titers. Tracing experiments using AAV vectors
have been successfully performed and have we have started to obtain statistical data from the experiments. In order to clarify the
physiological significance of cerebellar-PFC pathway, we have devised a new tool to analyze working memory in mice. Our new tool
uses touch—screen based method and allows semi—automated analysis of working memory in mice, which are housed in a home—cage
like environment. Combing these newly developed techniques, we will further pursue our aim to understand the significance of
cerebellar—-PFC connection.
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