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The cerebral cortex is organized into six cell layers, each of which contains neurons with similar morphology, func-
tions, gene-expression profiles, and projection patterns. These layer-specific neuronal phenotypes are sequentially gener-
ated from common cortical progenitor cells in the ventricular zone of dorsal telencephalon. Although recent investiga-

tions have clarified important roles of intrinsic factors such as transcription factors and regulators of the cell cycle for

the maturation of cortical progenitors, growth factors and neurotrophic factors environmentally supplied by the
cerebral cortex are thought to regulate proliferation and neural development and determine neuronal differentiation in
the cerebral cortex. In this review, I focus on the function of neurotrophin-family neurotrophic factor, including nerve
growth factor, brain-derived neurotrophic factor (BDNF), neurotropin-3 (NT-3) and neurotrophin-4 in the formation
of the neuronal layer of the cerebral cortex. Especially, BDNF and NT-3 are expressed in the proliferating cortical pro-

genitors and influence the biological properties of cortical progenitors prior to neurogenesis and play distinct roles in

generation of cortical neuronal subtypes.

Key words——subtype specification; cerebral cortex; neurotrophin; neurotrophic factor; neurogenesis

1. IL®IC

KRB DL FE L B i, RRAEMICHm
ORI N S Ek 5. Z @’fﬁﬂﬁ?ﬁﬂiﬂ’ﬂ@%ﬁ‘lﬁ
Z ARSI, RS Ao A 3R T R
REMEELTWS, LnL, s ONEEST
DEEZHE L, SR HIEHIL O BEAE, SR
fADFEEMEDEESY A I 2T ZFHIHL THWDHD
VRN e BT N O S TR -0 AR S 2R TR 7 & DR
HFThs. ODNONOWHAETIE, KIMEETE
R IC BT 2 iR E R T OREIC DN THIE 2 i
HTERZ. KRHETIE, TOWMEKREEENNDH
HEAEDLBETHENT 5.

2. KEEEEOMRMMIERE

I PLAE O KK B 6 J8 o ik g (Fig. 1)
K05, xURATIE, % 1U-VIEDMHZMIEED

B B SRR K 2 A AR B RE AR 2 RGP 0 T AR £ =

(T501-1196 I B2 K474 1-25-4)

e-mail: hfukumi@ gifu-pu.ac.jp

ZIK WAL, SRR 22 4F FE H AR 2 B S HR 2 A SR il B
ZEELALTERLEZHDTHS.

BEE, UTOXSICH#ITT 5. £9, MEmICHE
B9 5 =EH (ventricular zone: VZ) 12T, KM
P E TSR A S HE A 2 4R DR L DD, ke & A=
%9 %. preplate & WD —i@ MO AL E YK
@ Cajal-Retzuis ##EHIE (CR ##EMAL) & sub-
plate #fEHILIC rEI SN, Z 2Tk RE 11-
VI B OMREMENZAT S {ZOEBITERERE
MXi 5 ; B4 12 Hih [embryonic day (E) 12] 7»
5EITHEHETH. Z0&E, MRHIZOMmE,
WEMEETEHL TEET 570, RAICTERS
N7 HREMIE EREIC, BENTRA L - it
RO EEICEESNS. D /23, CR IS,
subplate R © AR BB 1T BT 2% H
NHT B E, MEZRETHKT 5. ZORERE,
LA b7 <, [-VIEn 5 OMiRERO %
WE L.

3. KiuRERMREREARICE TS =1 —
OFAT7 42 EZ0ORREORE

BREETIC, Z<OMREEERTVFEESNTY
L0, RIICHEAINZOIIMRERER T (nerve



1318

Vol. 131 (2011)

VI

Fig. 1. Cytoarchitecture of the Cerebral Cortex

The cerebral cortex is organized into six cell layers, each of which con-
tains neurons with similar morphology, functions, gene-expression profiles,
and projection patterns.
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Fig. 2. Analysis of Subtype Specification of Cortical Neurons
Cortical progenitors cycling in S phase incorporated 5-bromo-2’-deoxyuridine (BrdU) had gained gene-expression properties specific to neurons of upper/

deeper layers after differentiation.
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Table 1. Effect of Neurotrophic Factors on the Proliferation
of Cortical Neuronal Progenitors and Subtype Specification
of Cortical Neurons

Action Cell fate Prohfcra}tlon Cell
timing specification of cortical signaling
progenitors
Gl — — unknown
BDNF
late G1-S Ll — unknown
Gl — MAPK
NT3 rrt
late G1-S — promote MAPK
Gl Vi - PKA/CREB
PACAP
late G1-S — suppress PKA/CREB

11 1 upper layer neurons, | | | deeper layer neurons, — unchange.
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