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Abstract

ANFEEERBRICS VWVTREASROHE- 1 — O FEBNZERIERBEL,
MREHIEBEELR TS, WEFT TREL TRHRKRERO 1 -—OVREFZBEOKEEZRS,
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BUZT1-OVBBIEEEIZ L,
QZ1—OYHAIUBFEFTCERICFLEETIHEFABABATE L,
@BV=D22TFIITRTEB<EFOS S5, Rapi, integrin,

AKF LB FEE R TOZI—OOBEFELLIC, AAFEHFTO_1—OBE ZAPpoER2 TR T
FHTBDEEASHICLI, SFERAPER2N LENDEY2ONELZ MEEEZFBETH LT
BEETTEITIDXN_ALAZASHICTRDLEDIC,

ApOER2EBEEL THEEZBHIA AL 72— FEEEZREL,
ApOER2EEE T2 D TERRL ., TORRE, PEAF TRETI2EBOZIAESD FAApoER2E
RBETHEEBEMENFELCRYRELE, i,

ApoER2MD /Y O T I RNIVAZRAVEHIRBERRICKY), ApoER2ZXEL 1221 —0O> TR
ChSDZRBDFENLUTHRRTVAY RAORISHEZETEEDEZ2RELE, 2hsS
DIERIGFApCER2N SRR EAREFR T D LI Z1—OV BB 24HT D AN EREL
TWa,

The extracellular glycoprotein Reelin sends signals to various downstream molecules by binding to
its receptors, ApoER2 and VLDLR and exerts crucial roles in the neuronal migration. In the
developing neocortex, Reelin is expressed at a high level in the marginal zone and at a low level in
the lower part of the intermediate zone. Previous studies have shown that the Reelin signal
controls behavior of migratory neurons in these regions, however, the cellular and molecular
functions of Reelin signaling in the cortical development are not yet fully understood.

In present study, we examined the migratory behavior of Apoer2-deficient neurons in the
developing brain. Stage-specific labeling of newborn neurons revealed that the neurons ectopically
invaded the marginal zone and that neuronal migration of both early- and late-born neurons was
disrupted in the intermediate zone in the Apoer2 KO mice. Rescue experiments showed that
ApOoER2 functions both in cell-autonomous and non-cell-autonomous manners, that Rap1, integrin,
and Akt are involved in the termination of migration beneath the marginal zone, and that Akt also
controls neuronal migration in the intermediate zone downstream of ApoER2. These data indicate
that ApoER2 controls multiple processes in neuronal migration, including the early stage of radial
migration and termination of migration beneath the marginal zone in the developing neocortex. We
also searched for binding partner of ApoER2 and found that several receptor molecules are
required for repulsive response of neurons to ligands secreted from cortical plate neurons. These
observations suggest that ApoER2 regulates the neuronal migration via formation of receptor
complex.
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Molecular mechanisms underlying transition from multipolar to bipolar neurons in the developing neocortex

1. BIEERREREOMUE

R EERRBRICEVWTIEERGHOYE 21—V BN ERIE#BEL. RFEHLBREEETE TS, HEFTHEL
THRIRBERO—1—OVIEZBEOREZES. SEEAREHEEEN 1 —— I BERAERLEZOBICNEE=—21—0O
UNEERT EHH, TOHIEEEICIE TR AN ZLEIN TS, MlanEERE)—") UL ZEK ApoER2 & VLDLR [ZHELT
ST FINEGETAEICE - TR EH KRR ED =2 —O  DREHRBEZHIEH TS, FK L (FHEEEFETIZ ApoER2 /I T IRT
DRZEVWTHEHTOSBEMEBHEEC 1 —AVBHNEETINSIE, Q-2 —AVN B HE T CERICELET
LFHEREABATIEZE, QU)o TFILTRTECKEFDSE., Rapl. integrin, Akt NN LFHEE T TO-1—OL D EEFIE
2. Akt ANFREHRTO=2—0OVBE%E ApoER2 TR THIE T A EEBHLMIZL, SEE L ApoER2 N LEEEDEY 2 DD R D44
BEDEHFIVIIBHET CEITTIANXLEFRELMNZTH1-5HIZ, ApoER2 LIES L CHRE2 ST 2aL T 4—DHEEE
TEEL. ApoER2 LHEB T AN FEIERLI-, TOHRE. FRIFTRIRTIBHDZEARD FH ApoER2 LIEE T A T4 LEMF
EIZKYRB L=, Ff=. ApoER2 D /I 7RI I RERAWN - IEERERIZELY . ApoER2 ZXRIEBLI-Z2—OVTIEINLDZRE
ERFENLTRERITUAVEADRIGHEEZETIEDLEERE LIz, CNODFER (X ApoER2 BNZREREERER R T HEIC
FYZ2—OVBEEHIET A RTREEERIEL TS,

2. MIREERAEEOBE R

The extracellular glycoprotein Reelin sends signals to various downstream molecules by binding to its receptors, ApoER2 and VLDLR
and exerts crucial roles in the neuronal migration. In the developing neocortex, Reelin is expressed at a high level in the marginal zone
and at a low level in the lower part of the intermediate zone. Previous studies have shown that the Reelin signal controls behavior of
migratory neurons in these regions, however, the cellular and molecular functions of Reelin signaling in the cortical development are
not yet fully understood.

In present study, we examined the migratory behavior of Apoer2—deficient neurons in the developing brain. Stage—specific labeling of
newborn neurons revealed that the neurons ectopically invaded the marginal zone and that neuronal migration of both early— and late—
born neurons was disrupted in the intermediate zone in the Apoer2 KO mice. Rescue experiments showed that ApoER2 functions
both in cell-autonomous and non—cell-autonomous manners, that Rap1, integrin, and Akt are involved in the termination of migration
beneath the marginal zone, and that Akt also controls neuronal migration in the intermediate zone downstream of ApoER2. These data
indicate that ApoER2 controls multiple processes in neuronal migration, including the early stage of radial migration and termination of
migration beneath the marginal zone in the developing neocortex. We also searched for binding partner of ApoER2 and found that
several receptor molecules are required for repulsive response of neurons to ligands secreted from cortical plate neurons. These
observations suggest that ApoER2 regulates the neuronal migration via formation of receptor complex.
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