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Abstract
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IR AR ERRL)ITORTVWA IRERETRRL TV,

R, XERGZIHEMHeEHEREENICIBE RO F423FIN /Y IOTIRNIVAZAV
T, MHESEAROET T 24 TOEEZHTL., BEREHUBRIILE, TORBR. AME
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SHEE. PFXICRDUHERZMEBIFABODFXANZALZHEAL TV ZEZBET,
Balances of position and activity between excitatory and inhibitory neurons in the mammalian
cortex enable higher brain functions. Conversely, it is suggested that the imbalance between these
neurons may cause epilepsy and some mental diseases. Inhibitory neuron possesses over 20
kinds of subtypes and most of these neurons are born in the medial or lateral ganglionic
eminences and migrate into the cortical plate. To date, the regulatory mechanism for the
differentiation of inhibitory neurons are largely unknown. Previously, we identified the secreted
factor X induces the differentiation of progenitor cells of inhibitory neurons on the primary cultured
system. In this study, we aimed to clarify how the molecule X regulates the differentiation of
progenitor cells of inhibitory neurons.

In order to analyze the expression profile of the molecule X and its receptor (X receptor), in situ
hybridization was performed by using mouse embryonic forebrain. The molecule X was expressed
at lease at embryonic 10 days from the choroid plexus. On the other hand, the X receptor was
expressed in the progenitor cells of inhibitory neurons in the medial ganglionic eminence. This
result suggests the possibility that the molecule X may affects the differentiation of inhibitory
neurons around the day when these neurons are born.

Next, the X receptor conditional knockout mouse was utilized. The populations of each subtype of
inhibitory neurons in the cortex of the knockout mouse was counted and compared with those of
wild-type mouse. The proportions of each subtype of inhibitory neurons were altered in the
prefrontal cortex of the knockout mouse. The result suggests that the molecule X is involved in the
regulation of differentiation of inhibitory neurons in vivo.

In the future, we will clarify the molecular mechanism to regulate the differentiation of inhibitory
neurons by the molecule X.
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Regulatory mechanism for the differentiation of inhibitory neurons during mouse cortical development

1. HIREBRFROBE

KR B (FERE M mEME G MEERANS R ICBEESNFETHLICLY . EOEREEEETTREEL TS, — 7.
ZDNSFVADTEEIF, TADAPCHEBRRBICENDIEATERIN TS, IHIEMREMEE 20 BLU EDY T I/ THEET
SN KA NEEZRRETHEAL, KNRERNIZBET 5, TL T, IIFIMEHERREO S ERIEEEBO ZSAIREFATHS. U
BT, BEEE G XHE R EMRE S LER TSR FELTHRMEREF X ZREL. MRBEEREMBICENT, EERICHF X A
FIEHEMEOMEICHEEEZA S EEHRAL TV = AR T, REHDOKREERNT, 57F X BEDKSITHIHItE i aT
EfifaZ DMERIE T S0 IZBALMNIT HIEEBHEL TITo =,

BOIZ. A FXBLUVZDZRRAEX ZRME) ORFEE. REFHPE TV AMRF KRB EZE MLV in situ hybridization [Z& Y
Ltz TDHER. F X [FDEELIVARE 10 HE &Y., REFRSIYSBSN TSI ENT Moz, Tz X RBMAKISLHNF] 148
BEATEHEAREZREICODRAIYRRLTWSIEZHLMILI, COFRIE. 2F X [TXHHIIFIE R D 2 HlE &
I AR AT R AR A R AR YT O TV S ATREEE RIEL TV,

RIZ X RAEREMGESEHRERNICRIBEE a0 T42a3 IV /v I7 ORI RERNT, MiflEmEHEO &Y I 217
DESEMRFTL, FAER BRI Lz, TORR . KINRERTEAE CllfE B EEEO Y T2 TOEEAELL T DDA HE
BEntfz, CORRIE. 75F X A in vivo THINHEMEMEDO SMEFENESL TS IEETELTINS,

FRIT. 5F X L HMFNME MRS MR FAHZXLERRAL TV LEERET .

2. MIRERRAEEOBE (GER)

Balances of position and activity between excitatory and inhibitory neurons in the mammalian cortex enable higher brain functions.
Conversely, it is suggested that the imbalance between these neurons may cause epilepsy and some mental diseases. Inhibitory
neuron possesses over 20 kinds of subtypes and most of these neurons are born in the medial or lateral ganglionic eminences and
migrate into the cortical plate. To date, the regulatory mechanism for the differentiation of inhibitory neurons are largely unknown.
Previously, we identified the secreted factor X induces the differentiation of progenitor cells of inhibitory neurons on the primary
cultured system. In this study, we aimed to clarify how the molecule X regulates the differentiation of progenitor cells of inhibitory
neurons.

In order to analyze the expression profile of the molecule X and its receptor (X receptor), in situ hybridization was performed by using
mouse embryonic forebrain. The molecule X was expressed at lease at embryonic 10 days from the choroid plexus. On the other
hand, the X receptor was expressed in the progenitor cells of inhibitory neurons in the medial ganglionic eminence. This result
suggests the possibility that the molecule X may affects the differentiation of inhibitory neurons around the day when these neurons
are born.

Next, the X receptor conditional knockout mouse was utilized. The populations of each subtype of inhibitory neurons in the cortex of
the knockout mouse was counted and compared with those of wild—type mouse. The proportions of each subtype of inhibitory
neurons were altered in the prefrontal cortex of the knockout mouse. The result suggests that the molecule X is involved in the
regulation of differentiation of inhibitory neurons in vivo.

In the future, we will clarify the molecular mechanism to regulate the differentiation of inhibitory neurons by the molecule X.
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