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Abstract

HEERIWMES FTTAA—HF AP —C1q7 7 IV —ILLDTFTT AR RBEEZHS H
ICUTELE, ChSOMRE, HILLWOFTAF—HFIAF— 0D FEBEHSHETIOHE
57, DRBFTTAF—HF A —HNFZBHREREL., PFTTRAZETLVEEEGHRERRTS
CEZEN trans-

synapticlC 5| E R CE N3 BRBMEROMEEERDO D FREATHDEZRBLEEDTH 2 I,
CNSOAREELEICLERBEMRE L OEHICK 2T, Coinl-GluD2R > NV EEAKDEEE
BSAICL, TIAHSCOINIDSF7 AFIE, REOMEICHABBERFEZThTNRETEL
o CORRZETTIC, BHAL IZCbin1DneurexinfE &G e, FVREMZEZIBSAMPARY )L X
SVBREREOMRAESICRENCHEESTIOUERFNPIOBERTEREZFAL., LEX
BETHEM S T T AEOBSENTEDANISFTTAA—HFT AP —CPTXORRICEIL =
o PRMKFA, TILYNAR—K/, BRBBEV 2L FTTAOBRZRRETIHRETETILIYY
ADREBHICCPTXERE TR L, MELZELKHBE LY. COBRICSEVT, BETTIL
NOATREENS FTTAOEREEE I, KRN BSFTARIBRATH 2 A/NA 2 HKEOE
RESFT T AZEPSDISDIBAN BRE Nz,

ESICHMABFRERRZITOLEHIC, AAVICRDAN—ATRIA VT FEZBIL, COiBRE
THRETTFINVALBSVTR, PFTAEREBOZOZ B ST, SIBBEOEEN BB LN
TRENDHARZB,
AISFTAF—=HFAH—CPTXIC LD, PFTARBOBERIBREZHSHETH IS, K&
ZGFPICTINIL L B BHREMERTOCPTXRSZHREL Iz, FTAOEBLLEEIC, —HO
SFTACKICCTPXOBENBEICHASN, TLTOIFTARBBEN RESBI>TLVBIRF
FREBENE,

We have elucidated the mechanism of synaptogenesis and maturation by the secretory synapse
organizer C1q family. Not only revealing the molecular basis of the new synaptic organizer, but it
was the first discovery of novel molecular mechanism indicating the indispensability of cross-
synaptic complex formation of receptors and C1q families for bidirectional synapse differentiation.
Based on these findings, we were able to clarify the structure of the Cbin1-GluD2 protein complex
and determine the functional regions essential for the pre and postsynaptic functions of Cbin1.
Based on this result, we designed novel synapse connector, CTPX which is a fusion protein of
neurexin-binding region of Cbin1 and the secretory factor NP1.

CPTX can induce rapid excitatory transmission via connecting presynaptic neurexin and
postsynaptic AMPA receptors. Administration of CPTX to the responsible region of brain of disease
model mice such as cerebellar ataxia, Alzheimer's disease, and spinal cord injury significantly
improved the condition, associating with the formation of functional synapses. Morphological
postsynaptic maturation was observed in these models.

Recently a sparse labeling method using AAV was established for more detailed morphological
observation. In this process, we obtained findings suggesting that there are not only changes in the
postsynaptic but also abnormalities in the presynaptic structure in disease model mice.

In order to clarify the time-course of synaptic maturation by the synapse organizer CPTX, the
morphological changes in spines by CPTX in cultured neurons labeled with GFP was observed.
Along with synaptic adhesion, CTPX accumulation and spine enlargements was particularly
pronounced at some populations of synapses.
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HEEIID MBS FTRA—HF A —Clq 773 —IZ&B L FTARE - RRAMBERAOHIZLTE, SNODOFEE., FHLLVY
FITRAF—HFASF— DR FEBEZESNETIDHELT . DB FTRA—HFAF—NZ2EREREHEEL. VFTRZFEWLE
BEREWRKTHIETED, trans—synaptic IZBIERISN S HFMIEOMEFERAO S FERTH LI LFREBLIZLD THo 1=,
NSDHRELEICLI-HERREE LDEEIZES>T, Cbin1-GluD2 /N BESEDIBEFBHESMNZL, FZHDS Cbinl DT
ARTER, BREPDHEBEI SN AR E TN ENRE TE =, COMEZETTIZ, ABBALT= Cbinl M neurexin &ML, BRUNEEM
{EZEZES AMPA 215 )L AV BEZ /AOMBNSEEICEERNICHEE T ERF NP1 OB ERITEEFFI AL, LEAEET
BEMS FTREDECIEMNTEBAIL FTRA—HFTAH— CPTX DBIRKICHTILT=, /ML, 7ILYNAIT—IK. SEaias
EWVDTV T T RO RERRET DEEBETILNIADRRESEEIZ CPTX #1853 5L, FREEZELIRES SN, ZOAEICE
WT REETILYIRTIEHEEN S FTRADREEDIZ. RENGES T TRELERATHEIRANA U FEDEREL T TREE
PSD95 DI KMNEEINT=,

SHICEHEME M EREEITIOIZ, AAV [TKBRN—ATRILAVT HEEZEIL, COBRBTEREETILIIRIZEWLTIEK, UF
TREBDEILDAHEST , FIEEENDEENHILENTERINIMEEET-,

AILFTRA—HFAHF—CPTXIZ&B ., VFTARBRDEBERIBIELZASHNET B8, BEEE GFP IZTTINLLI-IE S HZHM
ATOH CPTX RIGHEEEL -, VFTRADEBLELIZ. —EDUFTRIZHFIZ CTPX OERBABEICHON, FITODIFTREER
BENRKES>TVBEEFIARE SN,

2. HEBEREROBE FER)

We have elucidated the mechanism of synaptogenesis and maturation by the secretory synapse organizer C1q family. Not only
revealing the molecular basis of the new synaptic organizer, but it was the first discovery of novel molecular mechanism indicating the
indispensability of cross—synaptic complex formation of receptors and C1q families for bidirectional synapse differentiation.

Based on these findings, we were able to clarify the structure of the CbIn1-GluD2 protein complex and determine the functional
regions essential for the pre and postsynaptic functions of CbinT.

Based on this result, we designed novel synapse connector, CTPX which is a fusion protein of neurexin—binding region of Cbin1 and
the secretory factor NP1.

CPTX can induce rapid excitatory transmission via connecting presynaptic neurexin and postsynaptic AMPA receptors. Administration
of CPTX to the responsible region of brain of disease model mice such as cerebellar ataxia, Alzheimer’'s disease, and spinal cord injury
significantly improved the condition, associating with the formation of functional synapses. Morphological postsynaptic maturation was
observed in these models.

Recently a sparse labeling method using AAV was established for more detailed morphological observation. In this process, we
obtained findings suggesting that there are not only changes in the postsynaptic but also abnormalities in the presynaptic structure in
disease model mice.

In order to clarify the time—course of synaptic maturation by the synapse organizer CPTX, the morphological changes in spines by
CPTX in cultured neurons labeled with GFP was observed. Along with synaptic adhesion, CTPX accumulation and spine enlargements
was particularly pronounced at some populations of synapses.
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