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H | ABECTIIMIBORETRICET 2 EBMBCRM e £28 L LT, BIChFEHERERORKE L ZOBIEN b0 IREICET
LEBBERDD, IOIC, MEFEFEEBE LAHAECE PAMEEORE EENMICETIMEERD, £ FEREERED
I - EREFNMR 2 EET 5 L2 BNET 5,

JRRE LRI

% | Based on the basic knowledge and techniques of mammalian embryological engineering, this course aims to deepen the
understanding of the development of the central nervous system in particular and the pathologies caused by its failure.
Furthermore, based on neuroembryology, the course aims to deepen knowledge of the development and evolution of the
mammalian and human cerebral cortex, and to cultivate basic medical knowledge for the pathogenesis and treatment of
human congenital diseases.

FEDENERE Learning Objectives
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A RRREARIC O W TERBATE %,
WAL MHORE L&, BEICOVWTHATE 5,

= | To be able to explain the process of vertebrate embryogenesis and the mechanism of organogenesis.
To explain the mechanisms of early development, cell proliferation, and cell differentiation in the nervous system.
To explain the molecular mechanisms of neural circuit formation.
To explane adult neural stem cells.
To explain the development, evolution, and pathology of the mammalian and human brain.
3 BAZDERE O S / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
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REEHEIER Course Plan

No. 15 B Topics AZA Content
1 B | BL74#YcVICLPRER | REBRICE T 2MBEOUBERACICEEARINEZRATELI AV IZDONT
ROERE BB L. Z OBBEMBIEN -0 TRBICO VW TOERZFRD 5,

Z | The role of morphogens in | Morphogens, which play an important role in cell positioning during development, will

development and diseases be outlined to deepen understanding of pathologies resulting from their dysfunction.
2 B | HxEGFICL2FHERRORE | Hox BEFHOBE LR, HEICOLWTHEL, ChoDEGRTFHOBRICL 23 F
2 T ERFEREREDRREICDOWTEHRATY %,
% | The role of Hox genes in | The structure, expression, and function of the Hox gene cluster will be outlined, and
development and diseases the pathogenesis of various congenital diseases caused by disruption of these gene
groups will be described.
3 B | HRROWEARAE @ BEL &8 | PIRRHREROVPAREBRRICH T 2HEBOER, BERT &L 2O ERREEEIC
RTE DWTHEEE T B,

% | Early development of the | The role of regionalization in the early development of the central nervous system and
nervous system: | the mechanism of cell fate determination by transcription factors will be outlined.
regionalization and fate
determination

4 H | BMoEE e BRREBERKR | SRHBEEIEEZTTILE LT, PHRBERRAOEREREA LD LS ICEBBEINDZI DN, £
(1): BEHRE R DD FHEEELRZ THEET 5,

@ | Brain  regionalization and | Focusing on visual neural circuits, the lecture will provide an overview of how neural
neural circuit formation (1): | circuits in the central nervous system are constructed, including their molecular
Visual neural circuits mechanisms.

5 B | BMoEE it s mRERER | BALRKERAZRIREGRERICERT YT, ZORHERBERODFA DX
(2): REAHIR[EI B LIZDOWTHEER T B,

Z | Brain  regionalization and | Brain regionalization and neural circuit formation (2): Olfactory neural circuits

neural circuit formation (2):
Olfactory neural circuits

6 B | MoBEE/ALHBORER | NOREBETRIZIFIETHMREBIBA L ZOREBEARDINFAHZXLIZD
(3): HhiRHBREEE) WTHERR S %,

% | Brain regionalization and | The various modes of cell migration that occur during brain development and the

neural circuit formation (3): | underlying molecular mechanisms will be outlined.
Neuronal migration

7 H | ZeMEsriiE s SlSENE | REssEC AL iSO e E. 51025 Lcsllamko ALES:
A DEELRIZOWTIIET 5,

e | Pluripotent and tissue- | The characteristics of embryonic stem cells and induced pluripotent stem cells,

specific stem cells methods for their establishment, and methods for creating artificial organs derived
from these stem cells will be outlined.
8 B | SR O MERERS WHFLAERCARN IC B 1 2 RS OBIE L ML DX A= XL, ToICE FHICEIT 55
MIBOEEICOVWTEET %,

Z | Maintenance mechanisms of | The mechanisms of neural stem cell proliferation and differentiation in the adult

adult neural stem cells mammalian brain will be outlined, and the presence of stem cells in the human brain
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will be discussed.
9 H | BAEARNREDOHKE R AR E O FEBIZICEH 1 2 MATIBIE - a1t - BiEBE D X A= X LITD W
TS %,
= | Development of the | The mechanisms of cell proliferation, cell differentiation, and cell migration during the
mammalian cerebral cortex development of the mammalian cerebral cortex will be outlined.
10 B | EREFHR FRECEZH-O0THRETOLIDEL, 0T/ LPEGFOENMERRAEDEL
2OV S %,
= | Introduction to evolutionary | The course will provide an overview of the developmental changes that lead to
developmental biology. morphological evolution, genomic and genetic variation, and phenotypic evolution.
11 | B | 3EMIAEO KK EER RS FEMAIEDO RN B 1T 2 MABRREIS OFERCZ OIREBIEIC OV TR 2,
% | Homologous regions of the | The presence of mammalian homologous regions in the non-mammalian cerebrum
neocortex in non-mammalian | and their derived structures will be outlined.
brains
12 | B | FEENOZHREEZELHT | FEENOBEBNZHRELZESETHIE - 2F XD ZXLICDOVTEHET 2,
o FHEIE
% | Molecular mechanisms | The cellular and molecular mechanisms that generate morphological diversity in
underlying diversity of | amniotes brains will be outlined.
amniote brains.
13 | B | WAEKMEEOE S BN LRI FNEEET RIHABABRELN ED LS ICL TERR LD, BEFH
R OIS 5,
% | Evolution of  mammalian | The evolution of the mammalian cerebral cortex, which exhibits characteristic
neocortex anatomical structures, is outlined from an embryological perspective.
14 | B | ERELE PARNEBEOEL HAEOF CTHLHEFICAMANER LAZERECE b2 dRE LT, AKNEEDELZE
Lo LT FRBICET 28R BT 5,
% | Evolution of primate and | The latest findings on the molecular mechanisms that led to the evolution of the
human neocortex cerebral cortex will be presented for primates and humans, two mammals with
marked cerebral enlargement.
15 | B |7/ LARPERETZZERE | EFRENICEEL-E M/ LABREERE LT ELEFN T O0—FICk2 b
&Lk MERVES JREEDIFFTIRIC D LW TR T 5,
Z | Human evolutionary medicine | Based on the recent rapid development of human genome information, the lecture
based on genomics and | will outline the evolutionary medicine approach to the study of human pathology.
developmental engineering
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Required study time, Preparation and review

H | BE0HE&EDER T, ERCSEZZZRB LGN ODEBEIRETH S, HBENBICOVWTOEMANHNIL, FEERTRICERM
TomE BERNGERESMZED,

T | Students who intend to enter graduate school are recommended to take this course. Lecture handouts will be distributed
during the lectures. Students are required to study and review the lecture notes and reference books after each lecture.

Students are expected to actively participate in the class.

#HR}E S5EZE Textbooks/Reference Books

H | #ET25FE: 2 U —XERF 4 FRELENL (BKEME). Development of the nervous system (Academic press), F/L/N
—FREEYMFE ATA AL - YA VR - A EZ—FaFL),

% | Recommended reference books: Series Evolution 4: Development and Evolution (lwanami Shoten), Development of the
nervous system (Academic press), Gilbert Developmental Biology (Medical Science International).

BUERHI D kKR O E%E Grading Policy

S| | BHEEOHRTEET 2/ 7 X b DMERTIHEY 2, BIFTETHEENTOERBORED 60%UALLRBHOND b DA T

3
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= | Evaluation will be based on the total score of each lecture quiz. A "pass" (60 points or more) will be given to students who

have a minimum of 60% understanding of the lecture content on an absolute evaluation basis. 5 or more absences may result
inthe s

B
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