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Abstract

OBEMBZ DB FTACREEREMEHEN BV, TONTU AN BUICHBH LD
ETRAEEICKETDCENTED, XARTOD T U NTR., ZF 7T AEE S FNeuroligin (
NL) ICEBL. NLILKZDRE- IHNZOAGHOS FERBBAZERELAREZERALTVS,
NLIZIENLT1A SNLADAD DBEFAFEL ., NLUGEEM, NL2, NL4EIHIME, NL3EmA D>
FTTRAZHBITRENHShTVDS, ChSOREE- HHZFHHTHD FEREBICOVWTRT
ATHD, BREERAARFEONFEICHLZD2018FEICS VT, BFEENfr MBICKEL LD
FESF T AHHE FGARLHA BEMONLIZEC L TONLICREETACEZZRELE, €5
ICHREMICOARBETDIEEPNTVAENLIANGARLHOFE S IC K > THHNS FTRAICERET
BPEEHASHICLE, —F T, NNZEEMS FTRALCRES R0 FHEBIC OV TRERETRH
BEETH2fe &2 T, XARD2FETHBD2019FERF, <) "HEMHAS YT, O5F#
B#EAZEEL,. IREZREL .

MNEEOHARICEVT, 2HEONLIOS 5L ZDCARLHBESRIBIIERICLBE L, KEBDH
GARLHEREAL TV RV EZBASHAICLTVE, ChEFBEREONTIENLIOEEA ENHE
BEHRTHDI L Z2B<TRT D, FOTHFERINLIOKERAFOREICL 2T TEHEMRSY
Fi DRI FERETRICENTEDEER, NMIAUNVEBEHROREREZT > I
FINLIEZ AV ERBREBRE RN EA > o d, BFEERKHAR Y ZNL1OIEE T 585 ICKnoe
kinL XD AZAVERHARGORZELEZTV, BlysateFONL1Z£TEIX- BRIZD L
CHEY LI, TLTEESMICL 2 INLIOBEERFOBREECFEERRET D CEICERY
Lizc RERChSOBRBELGFICO2VWT, TATINLIEOREERESRBIC OV TR ZT
2TW3,

In the brain, neurons are connected and interact through synapses, which contains excitatory and
inhibitory. The balance of excitatory and inhibitory must be regulated for proper brain functions. In
this study, we are investigating molecular mechanisms regulating excitatory/ inhibitory balance by
focusing on Neuroligin (NL) family, one of the essential synaptic adhesion protein groups.

NL family contains 4 genes, NL1-NL4. NL1 and NL2/4 regulate excitaotry and inhibitory synapses
respectively, while NL3 is involved in both. However, the molecular mechanisms to switch NLs
between excitatory and inhibitory synapses are unclear.

In the first year of this project, we found that GABAA receptor-binding protein GARLH, which is
essential for inhibitory synaptic functions, binds all NLs including excitatory NL1. Furthermore, we
revealed that GARLH-binding localizes NL1 to inhibitory synapses, though NL1 was believed to be
the excitatory synapse-specific molecule. These data showed that GARLH-binding is the switch to
localize NLs to inhibitory synapses. However, it is still unclear what brings NLs to excitatory
synapses. Therefore, in this year, the second year of this project, we investigated molecular
mechanisms to regulate NLs' localization at excitatory synapses.

In the first year, we found that only a small population of NL1 binding to GARLH and majority do
not in the normal brain, suggesting that almost all NL1 is GARLH-free "excitatory form". So we
expected that immunoprecipitation of NL1 could co-purified the components of "excitatory switch".
Because precipitation-efficiency of anti-HA antibodies were not enough for analysis, we used HA-
knockin mice in whose genome HA-tag is inserted at endogenous NL1 gene locus. Using anti-HA
antibody, we immunopurified all NL1 included in soluble brain lysates, and analyzed the resulting
precipitant by mass spectrometry, then we identified several candidates as NL1 binding proteins in
the brain. Now we are investigating whether these candidates can bind to NL1 and regulates its
localization.
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Molecular mechanisms to control brain excitation/inhibition balance
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2. MERRAEEOME FR)

In the brain, neurons are connected and interact through synapses, which contains excitatory and inhibitory. The balance of
excitatory and inhibitory must be regulated for proper brain functions. In this study, we are investigating molecular mechanisms
regulating excitatory/ inhibitory balance by focusing on Neuroligin (NL) family, one of the essential synaptic adhesion protein groups.
NL family contains 4 genes, NL1-NL4. NL1 and NL2/4 regulate excitaotry and inhibitory synapses respectively, while NL3 is involved
in both. However, the molecular mechanisms to switch NLs between excitatory and inhibitory synapses are unclear.

In the first year of this project, we found that GABAA receptor—binding protein GARLH, which is essential for inhibitory synaptic
functions, binds all NLs including excitatory NL1. Furthermore, we revealed that GARLH-binding localizes NL1 to inhibitory synapses,
though NL1 was believed to be the excitatory synapse—specific molecule. These data showed that GARLH-binding is the switch to
localize NLs to inhibitory synapses. However, it is still unclear what brings NLs to excitatory synapses. Therefore, in this year, the
second year of this project, we investigated molecular mechanisms to regulate NLs’ localization at excitatory synapses.

In the first year, we found that only a small population of NL1 binding to GARLH and majority do not in the normal brain, suggesting
that almost all NL1 is GARLH-free “excitatory form”. So we expected that immunoprecipitation of NL1 could co—purified the
components of “excitatory switch”. Because precipitation—efficiency of anti-HA antibodies were not enough for analysis, we used
HA-knockin mice in whose genome HA-tag is inserted at endogenous NL1 gene locus. Using anti-HA antibody, we immunopurified all
NL1 included in soluble brain lysates, and analyzed the resulting precipitant by mass spectrometry, then we identified several
candidates as NL1 binding proteins in the brain. Now we are investigating whether these candidates can bind to NL1 and regulates its
localization.
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