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Abstract

BB ST TAERD FELTODRBMECIq7 7 I ) —3FH, TRENEENS T TATH
BEL, FEEDFTALK > THREN—RNFT—ZERASDLH., BL2BVIFTAERRAFT, &
FTTACZHRMERELUE RSB EEHASHELTEL, ChinllEk, PREFTHRES FTRAICHL
T F 7T AEER. neurexinZREICHEE TR ERKIC, ZFTARIOGUD2RREICESL. &
F 7 A% B\ Tneurexin- Cbin1- GIUD2EEAKE M T 2, CODEEHICE > T F T RAFEHE
HOBENDILESIZRIT, BEEYFORELCLL>T, N—hF—ZBUhEOFEEZEST
BEHSHER Iz, CORDIBHRRZELELITTAREMREE > TRETD D FER—TY
NE, PFTATHRENSHEEZELE2 D FEREFL., #EEDHEANCRE TS Y - ZH
U,

1) HAZVBIREICHEETHCIQOZFBREEES RX A2 £CoIn1A" > F 7 AR EBNeurexin¥
BAEICHEE I ACbin1 CRREEFEZBMEET B LHRIRIZ—5F. Cbin-ClqiEiRitL iz, N1
RV —QEEREHARLONA ZOBERBFED T T ARBLECEB S 2R D%
HKRL I,

2) FTABRTHEETBCon1ICRDLB I FT7AOARIZ—2FE LT, GuD2ICHT BT/
RF 1 &, CRRiEIFZ @A & B /-GluD2 nanobody based 1% 7 2 —%5&5tL 7=s CbIN1ZNED
EREBYINOOARVEZ—F, 6ZEATRES2BHREL T T TABBRTHRIETD LY N F
BOOAXRIE—TH,

3 ) EERICGABARX®GIUDIICH TR ARI Z—0 FDORRETZEIT 2 1=
We have demonstrated that secretory C1q family molecules can function as synaptogenic
molecules at specific synapses by changing the binding partners depending, so that a few
synaptogenic factors can cause synaptic diversity. Cbin1 binds to the presynaptic neuroxin
receptors at the cerebellar parallel fiber synapses, and at the same time binds to the postsynaptic
GluD2 receptors, resulting the neurexin—-CbIn1-GluD2 complex across synapses. This complex
causes functional differentiation of pre and post synapses. Recent study of structural biology has
also revealed domains responsible for binding to either of partner receptor. Based on these
findings, we designed a molecule that has a specific function at the synapse and developed a tool
that externally regulates neural activity.

1) We designed a novel connector molecule, Cbin-C1ql, in which the receptor-binding domain of
C1ql that binds to the kainate receptor and the Cbin1 CRR region that binds to the presynaptic
Neurexin receptor are fused. We found that this connector has the function of accumulating kainate
receptors on cultured neurons on the postsynaptic.

2) We designed a nanobody-based connector as synaptic connector molecules to replace Cbin1
that functions in the synaptic cleft in which nanobody for GluD2 and the Cbin1 CRR region that
binds to the presynaptic Neurexin receptor are fused. Unlike Cbin1 itself, this connector is a
smaller connector that acts in the synaptic cleft as a dimer rather than a hexamer.

3) Similarly, we designed connector molecules for GABAR and GluD1.
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Construction of a novel synthetic synaptic organizer protein in excitatory and inhibitory synapses

1. HIREBRFROBE

HEEESTITRAEED FELTO R E Clg Z7IV—DF N, ThENEBFEMS TR THEREL., T0 T T RICk>THEG /I —
b F—EEZ535=H. BN FTRABEREF T, DT TRICEHEEELSIESHEEHALMNELTE =, Cbint (L, /MR TFITH
T TRIZEWTOFTTRETER. neurexin 2RIKIZHEES T HERBEFIZ, OFTREEH D GluD2 ZRIKIZHEEL. O FTREEINT
neurexin— Cbin1- GluD2 AR ETH T 5, COEEKRICE>TUF T RRIEN A DHEEM L ESIZRIT  BEEMF DO REIC
EOT N—FF—ZBREDEAFIESB/EIBALN L=, COEIHMEZLEITOFTABEREZI > TRET IR FES—S
YMZ, UF TR THENGHEEZ -850 FEEL. EEE N WISV —ILERFEL:.

1) HAZVBSBRIZHEES TS Clg DSBARBEERACE Cbinl B F T XFTER Neurexin ZBKIZEES 5 Cbinl CRR 4813 %
MESEEHFHEIRIA—DF., Cbin—Clgl £z, COARIEZ— I EEMBRME LEOIAVBEZEREL T TRABEBLIZE
TESEIHEENHDHEEHKR LT,

2) VFTAMBTHAET S Chinl IZRHBPFTRARIE—5FELT. GuD2 [T T BF/RTrL&. CRREFZMESE T
GluD2 nanobody based ARV A—%E%ET LT, Cbin1 ZDEHLDEFBRLZYIDARIE—(F, 6 ZEARTIIA 2 ERELTYUF TR
THEET DEYNSFROaARIEI—THS,

3) BE#kIZ GABAR %2 GIuD1 [ZX 3 5aARIFA—7FDEETEIT o=,

2. MIRRRAEEOBE G

We have demonstrated that secretory C1q family molecules can function as synaptogenic molecules at specific synapses by changing
the binding partners depending, so that a few synaptogenic factors can cause synaptic diversity. Cbin1 binds to the presynaptic
neuroxin receptors at the cerebellar parallel fiber synapses, and at the same time binds to the postsynaptic GluD2 receptors,
resulting the neurexin—Cbln1—GIluD2 complex across synapses. This complex causes functional differentiation of pre and post
synapses. Recent study of structural biology has also revealed domains responsible for binding to either of partner receptor. Based on
these findings, we designed a molecule that has a specific function at the synapse and developed a tool that externally regulates
neural activity.

1) We designed a novel connector molecule, Cbin-C1ql, in which the receptor—-binding domain of C1qgl that binds to the kainate
receptor and the Cbin1 CRR region that binds to the presynaptic Neurexin receptor are fused. We found that this connector has the
function of accumulating kainate receptors on cultured neurons on the postsynaptic.

2) We designed a nanobody—based connector as synaptic connector molecules to replace Cbin1 that functions in the synaptic cleft in
which nanobody for GluD2 and the Cbin1 CRR region that binds to the presynaptic Neurexin receptor are fused. Unlike Cbin1 itself,
this connector is a smaller connector that acts in the synaptic cleft as a dimer rather than a hexamer.

3) Similarly, we designed connector molecules for GABAR and GluD1.
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