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Abstract

REXZZEZECEROMNBAEG., HEARSrBETIEMTHBRERICE>TEASNTVS
o VFTARHRMBRLOBERTHY), HBRARBOBREEL LT FTARAGENf BIK
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olD) %, Z7LERARNIZNETNREESED LT, FENIFTAERBEL., TOBRET%:
BRI ENTRETHDEER L, ZWETR., ERICCOFEICI>THENT T TABR
HFEEL BRULTHICLERIAL, TOBREFZBENICEET S 2EMNELE

FUHIC, BFEEOME TR HBMRETRSHARMREL TVB /NPT ILF > T2 /NXKTE
HWHRD SHU2 FITREN LR TIEEMES ST A (PF-PCYF7TR) ZE—7Yy &L, VY
—IIOBEZEH &2z, Split-TurbolDONTRIZL77OF—X—TICHKIAAZAAVECTRIZCr
e-REFHNSYN 7T OE—F—TICHKIAALAAVEER L, XTVADNMNICRERE, TOMEEN
BREZEAL L, S#&E. PF-PCOTF7AOEBOERETNTNORBERBLETVL, >
FTTABERFOBRZEFEL TV,

T, PMNICEET 2D FENESZMAE (ML) EPCOEZDSFTRAICODVTESF T AERH
ZITDOI®H, tet-of P AT AEHBENTOT—F—ZAAVIZHHKIAAEMLIBENRERZERL
. MLIZENSBEIFREREMWIUIDENTE L, BER. COAAVICCTEIOSplit-
TurbolDZ A KIAATEAAVERBREZS B> TVW53,

Higher brain functions, including memory and learning, are regulated by complex neuronal circuits.
Synapses are the connections between neurons, and synaptic transmission is used to transmit
information between neurons. There are excitatory and inhibitory synapses in the brain, which can
be further classified to various types based on their input and structure. Synapses are essential for
the brain to function, and their abnormalities can cause various brain disorders such as
developmental disorders and psychiatric disorders.

Synapses are composed of a transmitter (pre) and reciever (post). We hypothesized that a newly
developed method by Dr. Takano (a collaborator of this project) called split-turbolD can detect a
specific synapse type, and label its components. In this study, we aimed to demonstrate that it is
possible to label and purify the components of a specific synapse by this method, and to identify
the components comprehensively.

First, we constructed viral constructs targeting excitatory synapses formed by Purkinje cells and
parallel fobers of cerebellar granule cells (PF-PC synapse), which has long been the target of
research in Yuzaki lab. AAV with the NT side of Split-TurbolD under the L7 promoter and AAV with
the CT side under the Cre-dependent Syn promoter were generated, infected in the mouse
cerebellum, and their cell-specific expression was confirmed. In the future, we plan to confirm the
labeling PF-PC synapses and optimizing AAV-infection conditions, and then purify synaptic
components of PF-PC synapses.

In addition, in order to perform labeling synapses between molecular layer interneurons (MLIs) and
Purkinje cells in cerebellum, we have created an MLI-specific expression system using a tet-off
system and specific promoters, and have establish an MLI-specific gene expression system.
Currently, we are constructing an AAV that consist of the CT side of Split-TurbolD into this MLIs
specific AAV.
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Establishment of a synapse labeling and purification method to reveal the molecular mechanisms underlying synaptic specificity.
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1. BREERREROBE

HEOCEEZEOEROBME L. ARMEABE T ZERTHARERICK>THZZLATNS, UFTRILHZMER LT ORE
BETHY. EAREOBRIGELLTUFTTRGEARBSIAOA TS, MICIFEESSIEMEDS FTANEEL, SHIZENRTE
NHBAANCEENSSESFHBLEICNIESND, VT TRIEWAHERET S L TREDEETHY. TOEB IR EBEET ORMESE
BESEITFLUMRBORRELDZEND, DT TADHROHEEEFRIET 29 FAHZXLDEEAN, SRROONTINS,

FTRIEEREEZ D0 (TL) LEREZITERBA RRR) [CE->THEREINTINS, BEE X EE. IESIEETHIEHE
TICkoTRHESIN=DEBEFF 2 b EBER (Split-TurbolD) %, TLUERAMIFNEFNRIRSELLET. EEDSFTRAEHEL.
ZTOBBREFEZHTHENTRETHIEEZ 2. AMETIE. ERICCOFEICEI O THED S F T RER R FEIZHE - BRI T 8E
THHIILEEIML. TOEBREAFEREMICRIET SZEFBEMELT -,

IELBHIZ. BEEDFETAMBEARE TRMWERRELTLA /NN T ILE D THEE/NNEERHIEN S B U ST AT K
TEBEWN T TR(PF-PC U FTR)EA—FybkEL,. YV—ILDEEEE T o1=, Split-TurbolD M NT % L7 TAE—4—TI#H
FHIAATE AAV & CT fI% Cre—1K1FH Syn TOE—F—TIZHAAAT AAV ZERRL. Y OAD/PRICREE S, ZOMRBEERNLGR
BEMEREL, SRIX.PF-PC LT TRDEZHDHERLITNTNORBEREILETL. VT TAERRAFORHUEFELTINS,

Fi=  NRIZEET S0 FENEARRHE (ML) & PC DESDVFTRIZDNTELFTREEEBEITI-0H. tet-off VAT LEEFE
BT OE—432—% AAV [ZHHARAATE ML EBEMRIERZERL. MU BENG B EFRIRREEIL T A ENTE - WEIZ. CD
AAV [Z CT I Split-TurbolD Z#AHAATE AAV ZREEEEZH-TLVS,

2. WFREREEEOME (FER)

Higher brain functions, including memory and learning, are regulated by complex neuronal circuits. Synapses are the connections
between neurons, and synaptic transmission is used to transmit information between neurons. There are excitatory and inhibitory
synapses in the brain, which can be further classified to various types based on their input and structure. Synapses are essential for
the brain to function, and their abnormalities can cause various brain disorders such as developmental disorders and psychiatric
disorders.

Synapses are composed of a transmitter (pre) and reciever (post). We hypothesized that a newly developed method by Dr. Takano (a
collaborator of this project) called split—turbolD can detect a specific synapse type, and label its components. In this study, we aimed
to demonstrate that it is possible to label and purify the components of a specific synapse by this method, and to identify the
components comprehensively.

First, we constructed viral constructs targeting excitatory synapses formed by Purkinje cells and parallel fobers of cerebellar granule
cells (PF-PC synapse), which has long been the target of research in Yuzaki lab. AAV with the NT side of Split—-TurboID under the L7
promoter and AAV with the CT side under the Cre—dependent Syn promoter were generated, infected in the mouse cerebellum, and
their cell-specific expression was confirmed. In the future, we plan to confirm the labeling PF-PC synapses and optimizing AAV—
infection conditions, and then purify synaptic components of PF-PC synapses.

In addition, in order to perform labeling synapses between molecular layer interneurons (MLIs) and Purkinje cells in cerebellum, we
have created an MLI-specific expression system using a tet—off system and specific promoters, and have establish an MLI-specific
gene expression system. Currently, we are constructing an AAV that consist of the CT side of Split—TurbolD into this MLIs specific
AAV.
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