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Abstract

OBEMRE DB FTACREELEIFHEN BV, TONZUANBEYICHHBE IS
ERNOEEBHECKXETHD, AMATR, >F 7T AEESD FNeuroligin (NL ) ICEB L, B
B MFINZUAFHOs FRBHBEZEEL LHARZERREAL TV,

NLIZENL1A SNADEBEFAFEL. NLIFEEMS, NL2AKIEME, NLAGRmA N> 7 A%
HHTHRENHSNTVSDYN, ChoDEE: NHZTERAZAMYTFHREETHTH S,
BHEEECNET, MEIMS 7 ASEE FGARLHANL2E T THAKNLIICEKETBH & &iny
troMRBTRHEL TV NS, GARLHEENNLOMHEIMR MY FTHRIEWVWSRHZEULT
Tz

2EFTENVFEESH D2018FE TlE. GARLH-NLIEENRATERICES 2L BRTDELEE
2. ERERICOVTHRILEZTV., UATORBRESL,

- BICHEVTGARLH-NLIREEN FET D L ZRABITH 10, BEMBENNLIE 3. G
ARLHEREL TVWBZEZEREL L,

- EEMONLIZGARLHEBAINICRETH LT, TORENBEEMLS SHEMICELTS
c&RLI,

* GARLH-NLOREE ICENLOBREBRFEANBRATHIEZASHICL I

CNESORERE, BFEOUTLRHEZFT IR ENTH 212, K> THFEER. BEEEEIC
ZRZEALGARLHE DFERZRKUIENLIOZEREZER, BENLEEMITX M O E4
ICChszZRBRESE, TOREE., BEM HHMZThThOIFTRACERZHELCOVWT
 BEBHLTVD, ESIINLOHFIMRAS Y FOEENEREZHASHICTEIHIC, NL3XIE
RN IVANDGARLHIFFE R ENIE RS ZRIRBRZFFEL TWD, FTICEALLNLIRENY
AREFCEATEY) . BEGMICEAKNIBEREKZRREEDI VNI ARIZ—ZFHEL TV
%

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

NL family contains 4 genes, NL1-NL4. NL1 and NL2/4 regulate excitatory and inhibitory synapses
respectively, while NL3 regulates both. However, the molecular mechanisms to switch NLs
between excitatory and inhibitory are unclear. In previous study, we found that inhibitory synaptic
regulatory protein, GARLH, binds with not only NL2 but also NL3 in vitro, so we hypothesized that
GARLH-binding is the excitatory/inhibitory switch of NLs. In the first year of this two-year project,
we confirmed GARLH-NL3 binding in the brain, and examined this hypothesis, then we've got
following results.

- While we confirmed GARLH-NL3 binding in the brain, excitatory-specific NL1 also partially binds
to GARLH in vivo.

+ Forced binding of NL1 to GARLH alters NL1 localization from excitatory to inhibitory.

+ Transmembrane domain of NL is necessary for GARLH binding.

These data support our hypothesis. Therefore, we are next investigating the physiological functions
of GARLH-NL binding with NL3 mutant (NL3-mut) whose binding to GARLH is disrupted. We are
examining the localization of NL3-mut and its effects for excitatory and inhibitory synapses
respectively using primary culture neurons. Additionally, we are planning rescue experiments with
NL3-mut to NL3 KO mice. We are expanding NL3-KO colony and making viral vector for NL3-mut
expression.
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Molecular mechanisms to control brain excitation/inhibition balance

1. HIREBRFROBE

MOMFEMAE LSO FTRIZITEES LNFIENDHY . FONSUINBEY IR SNDZEIEND EELTEEEIZBETHD,
AMETIE, O FTREZEDF Neuroligin(NL) IZE B L. BE - {IHI/NA\FUAHIEHO S FHEEZPAZBiIELE-AREERLTWNS,

NL [ZI& NL1 55 NLA DEEFAFELNLT [ZEEM NL2/4 (ZHEI1HE N3 [EEA DS FTRZEH#HTHIEAHMONTINS
M. INoDEE -HIFHIETYBZ ANV FHEEIITATH D, BEEILINET, IIHEME S FTXFEEF GARLH ASNL2 21T
BNL IZHEEE T D8 invitro DEEBRTRHELTULM=C2EM D, GARLH #4855 NL DINFIER Ay F THDHENSRREIL Tl =,
2FEHEOWEEDHD 2018 FE TIX. GARLH-NL3 AN NN TERICRON DN ER T HEELIT, ERIRFRICOVWTRIIET
W U TOREEET .

“IMIZHENT GARLH-NL $EE N EETAHLEHRTHELLIC. BEMIFEM NLT £ —E0. GARLH LA LTS IEZREL
b=

-BZEMD NL1 % GARLH LB HIMICHEETHET. TORENBEEENSHIIHIMEICEL T H2EE R

*GARLH-NL OfEAICIEINL DEE@EBEENBETHLHIEFHELMIZLI,

CNODERIE, BEEDITHRGEZXFETHIELDOTH =, SO THEE L. EEREEICEREZEAL GARLH EDEESER L
L7= NL3 OZEEAE/ER. BB EEME-CNRAOBZMEEICChOEHRIAIE. FOREE. BES - &M EAEFALDLFT
RIZEZBEEIZDONT,. BERFBHTL TS, SHIZNL OIFIER M v FOEBMERZHEONIZTH=OIZ NLI RIETIIAD
GARLH JE#EEE NS ZEARZRE T REFETEL TV, 9 TICEALI= NL3 RIETHRIZIEFRZIEZ THY . WA (XAKIZTA<S NLS
FERAEZFRERIVEIIMILARYE—FHELTIVS,

2. IR EEOPME (R

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

NL family contains 4 genes, NL1-NL4. NL1 and NL2/4 regulate excitatory and inhibitory synapses respectively, while NL3 regulates
both. However, the molecular mechanisms to switch NLs between excitatory and inhibitory are unclear. In previous study, we found
that inhibitory synaptic regulatory protein, GARLH, binds with not only NL2 but also NL3 in vitro, so we hypothesized that GARLH-
binding is the excitatory/inhibitory switch of NLs. In the first year of this two—year project, we confirmed GARLH-NL3 binding in the
brain, and examined this hypothesis, then we've got following results.

*While we confirmed GARLH-NL3 binding in the brain, excitatory—specific NL1 also partially binds to GARLH in vivo.

*Forced binding of NL1 to GARLH alters NL1 localization from excitatory to inhibitory.

*Transmembrane domain of NL is necessary for GARLH binding.

These data support our hypothesis. Therefore, we are next investigating the physiological functions of GARLH-NL binding with NL3
mutant (NL3-mut) whose binding to GARLH is disrupted. We are examining the localization of NL3-mut and its effects for excitatory
and inhibitory synapses respectively using primary culture neurons. Additionally, we are planning rescue experiments with NL3—mut to
NL3 KO mice. We are expanding NL3—-KO colony and making viral vector for NL3—mut expression.
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