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During neocortical development, excitatory neurons generated in the ventricular zone migrate
towards the pial surface. Neurons stop migrating when they reach at just beneath the marginal
zone, then following neurons pass through preceding neurons to establish superficial layers,
resulting in a so-called "inside-out" pattern. This layer formation is regulated by several signaling
cascades, including the Reelin signaling. Reelin is a glycoprotein mainly secreted by Cajal-Retzius
neurons in the marginal zone. We recently showed that, VIdIr, one of major Reelin receptors, has
essential roles in the termination of neuronal migration beneath the marginal zone. We also found
the several repulsive molecules are highly expressed in the marginal zone, suggesting their roles
in the termination of neuronal migration. In present study, we focused on the CSPG and found that
migrating neurons are repelled by CSPG in vitro. Notably, VLDLR preferentially localized to neurite
compared to cell body, suggesting that Reelin signaling is involved in neuronal repulsion mediated
by CSPG. We also found that two CSPG receptors, PTPRS and PTPRF/LAR is required for the
cell aggregation caused by overexpression of Reelin, suggesting that CSPG controls neuronal
migration formation of marginal zone during neocortical development.
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Repulsive signals controlling neuronal migration during neocortical development

1. HIREBRFROBE

I RN ERABIECE. MRS A L -BEEE 1 — OV ENERBICATTEHL. RRXE THAILBSICRETELEE
FEELETS, FNICEYVEEOZ2—OVAELELEZ2a—OVE BV HBLTERBIZEEL, SEYIZATHOHRLBHEEET
BT %, Za—OVBEELFFOERIZERTIEELRATYITHAN ., FOFIMEIEICIZTBEL AN ZLEINTLS, HEE
[XFCNFETIC,. KINEEREICBWOTEHRGEEEEEITE)— o T FILIZEBL. Y=V Z AR VLDLR AN g% cH=1—0O
UBEIEIL I ETH D EFE LT (Hirota et al, 2020), 512, REMETO-1—OVBEE LN DBRFICHEETHEHD=
A—OVRERFIZEYEEHINEZIEERE L. AAETlE=2—0OY RERFTHAAV RO FUBRETOTA4 451> (CSPG)
ISEBL.EFTEETICBLVTBE—1—A2 A CSPG M oBLWRFEEZITHIEFBHLMZLIz, COME. VLDLR O BEZFRH =L
A5 HBRICHERTREABETAMMERNHONT -, COZEIE. CSPG IZEDRFEERICU—ILITFILHNEE T SR ZE R
LTS, £f-. CSPG DZBARELELTHMOEND D FNS55. BFHE FTOBE—1—0OVIZFKE T 5 PTPRS,PTPRF/LAR iA=a—
OVUBYICEE T A EEMEEETTICRELTLV =, U= VBRI RIBICKS BERMAERRIZKD LI-L25, BERAED
HZEEDHEENIELRIZH T COZEMNDS, CSPG [2&Y—1—OVBEIL DB EM BN HIEEIN TOA AR SN,

2. REREEBEOWE (FER)

During neocortical development, excitatory neurons generated in the ventricular zone migrate towards the pial surface. Neurons stop
migrating when they reach at just beneath the marginal zone, then following neurons pass through preceding neurons to establish
superficial layers, resulting in a so—called “inside—out” pattern. This layer formation is regulated by several signaling cascades,
including the Reelin signaling. Reelin is a glycoprotein mainly secreted by Cajal—-Retzius neurons in the marginal zone. We recently
showed that, VIdIr, one of major Reelin receptors, has essential roles in the termination of neuronal migration beneath the marginal
zone. We also found the several repulsive molecules are highly expressed in the marginal zone, suggesting their roles in the
termination of neuronal migration. In present study, we focused on the CSPG and found that migrating neurons are repelled by CSPG
in vitro. Notably, VLDLR preferentially localized to neurite compared to cell body, suggesting that Reelin signaling is involved in
neuronal repulsion mediated by CSPG. We also found that two CSPG receptors, PTPRS and PTPRF/LAR is required for the cell
aggregation caused by overexpression of Reelin, suggesting that CSPG controls neuronal migration formation of marginal zone during
neocortical development.
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