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The secreted glycoprotein Reelin is an essential molecule for the formation of the neocortex and
has been cited as a causative gene for psychiatric disorders such as lissencephaly. However, how
Reelin acts on neurons to form the layered structure of the neocortex remains to be elucidated. In
this study, we investigated the mechanism of Reelin action in the formation of the neocortical
layered structure.

By biochemical experiments, we found that when Reelin is treated to primary cultured neurons,
DAB1 adaptor protein, a hub molecule of Reelin signaling, accumulates in lipid rafts, which are
microdomains on the plasma membrane. Furthermore, we found that the accumulation of DAB1
proteins in the lipid rafts induces an increase in N-cadherin-dependent neuronal adhesion.
Migrating neurons arrest their migration just below the Reelin-rich Marginal zone, suggesting that
Reelin may enhance intercellular adhesion of the neurons there and arrest its migration.

The D557V mutation of Reelin found in a patient with polymicrogyria was studied. The D557V
mutant Reelin had the same affinity for ApoER2 and VLDLR among the three Reelin receptors as
the wild type, but had significantly reduced affinity for Nrp1. On the other hand, the phosphorylation
of DAB1 molecules resulting from Reelin stimulation of neurons was not different from that of the
wild type, indicating that canonical Reelin signal pathway is normal.This suggests the possibility of
an unknown signaling pathway downstream of Reelin-Nrp1. We also generated Reelin D557V
mutant mice and analyzed their histology and behavior. We found that Reelin secretion in the
mutant mouse was predominantly reduced compared to the wild type. On the other hand, the
neocortical layer structure was normal. In addition, no abnormalities were found in behavioral
analyses such as free movement and anxious behavior tests.

The results were presented at the 129th Annual Meeting of the Japanese Association of
Anatomists and are currently being submitted for publication with a collaborator (in revision).

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2023000010-20230273

BREZBAZEMERIRD MU (KOARA)ICEBE M TWAR OV TUY OEFIER. ThThOEEE, FLFLEFHRLRTECREL. TOERBEHFEEELCELST
REENTVET, 5|ACHLE> TR, EFRELEZETLTIFALEZ L,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or




publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.


http://www.tcpdf.org

20244 F12H 158

20234 K ZFHEHRES (EAME) oresensimss

g EHRMERNE i H(LERD 500%m
WERERE B (#%B)
K4 AR K4 (388) |Hayashi, Kanehiro ;

h7sRE (HAE
IHZLER RN R E 6B IC 8 1T D ReelinDIE KR
HERREE (ER)
How does Reelin act to form the six-layered structure of the mammalian neocortex?
1. HREREBEOHE
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2. MRBXREEOHME (FR)
The secreted glycoprotein Reelin is an essential molecule for the formation of the neocortex and has been
cited as a causative gene for psychiatric disorders such as lissencephaly. However, how Reelin acts on neurons
to form the layered structure of the neocortex remains to be elucidated. In this study, we investigated the
mechanism of Reelin action in the formation of the neocortical layered structure.
By biochemical experiments, we found that when Reelin is treated to primary cultured neurons, DAB1 adaptor
protein, a hub molecule of Reelin signaling, accumulates in lipid rafts, which are microdomains on the plasma
membrane. Furthermore, we found that the accumulation of DAB1 proteins in the lipid rafts induces an
increase in N-cadherin-dependent neuronal adhesion. Migrating neurons arrest their migration just below the
Reelin-rich Marginal zone, suggesting that Reelin may enhance intercellular adhesion of the neurons there and
arrest its migration.
The D557V mutation of Reelin found in a patient with polymicrogyria was studied. The D557V mutant Reelin
had the same affinity for ApoER2 and VLDLR among the three Reelin receptors as the wild type, but had
significantly reduced affinity for Nrp1. On the other hand, the phosphorylation of DAB1 molecules resulting
from Reelin stimulation of neurons was not different from that of the wild type, indicating that canonical Reelin
signal pathway is normal.This suggests the possibility of an unknown signaling pathway downstream of Reelin-
Nrp1. We also generated Reelin D557V mutant mice and analyzed their histology and behavior. We found that
Reelin secretion in the mutant mouse was predominantly reduced compared to the wild type. On the other
hand, the neocortical layer structure was normal. In addition, no abnormalities were found in behavioral
analyses such as free movement and anxious behavior tests.
The results were presented at the 129th Annual Meeting of the Japanese Association of Anatomists and are
currently being submitted for publication with a collaborator (in revision).
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