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BEDBR - IE Objectives and Outline of the Course

B | REZTIIHABORETZICET 2 ERMNABORM2EE L LT FICHIFHRRORE L ZOEEN -0 THEBICET
LEBBERDD, IHIT, HMREEFEEBEL L-MIAECE PARMEBEORE LEICETI2HAREZ RS, £ MEREERED
ML REICAITEREFNNEZRHET 2L 2BNET 5,

% | 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.

F2BDEEBRE Learning Objectives

H | B#BMORKEBRE L BELAEEZRATE S,

R R OWEAFE & MARETE - AL DOX W= X LEFRBATE 3,
FREIEZR DD F A D Z R L%EHRPETE S,
ERHREMREICOWTEHRBATE %,
WAL FIORE L, FRICOWTHRBATE 3,
= | 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.
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| To explain the development, evolution, and pathology of the mammalian and human brain.

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

B

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | BL74YcVICLRER | REBRICH T 2MBEOUBERACICEEAKRIZRATELI AV IZDONT
RO BEEE L. Z OEBERBHEN S 72 0o 9REBIC OV T DERERD 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 | HxEGFICLZHERROE | Hox BEFHOBE L KR, WEICOVLWTEL, CThoDERTFHOBIRICL 23X
2 TEBREREFELOREICOWVWTEHRAT %,
= | 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 H | iR ROMEAFRE @ 5L &8 | PIRSRROMAREBRICH T 2EEOEER,. BERT L 2 M0 EamREEEIC
WRE DWTHRE 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 BRREBHERKR | SRHEEIEEZTTILE LT, PHRBERRAOEREREA LD LS ICEBBREINZI DN, £
(1): BEEMIRE K DD FHEE SRR TS %,

Z | 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 H | BMoBEE s BRERFER | BALREFRXZRTREMREKICESZY T, ZOREERIBERODFANZX
(2): "RE AR A BE LIZDWTHBR S %,

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

neural circuit formation (2):
Olfactory neural circuits

6 B | MoBEE/ALBBOBRER | NOREBETRIZ2IFIETHMREBIBALZOREBR AN FAHZXLIZD
(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 B | ZeeMEsriifie & B RN | ESHEC A T LM ORECREILIEA. S 0I02 5 L-mlEhako A TiEss
i DEELRIZOWTIHET 5,

& | 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 | st iie D HERERS FLIRRAREN IS B 1 2R DEIEE DML DX W =R L, Ik MICEH T 55
MPBOEEICOVWTEET %,
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
will be discussed.
9 H | WIEAMEEDRE HFLFEARR R E O FABIZ IS B | 2 MHAZETE - Mt - MEBEI DO X Hh =X LIZDWL
TR 2,

% | 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 | ELREFHR FREERZ L -OTRETOLRDOE(, S0ITT/ LPBEFOEL ERREDE

2



61160025 /A 7 X F 4 # L4

IZDWTHEER T 5,
Z | 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 FEHILIEDORMNIC B 1T 2 HILFEERBEEHOFECZ DIREREICD WL THET 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 | FEENOZKEREZEABET | FEREBMOFEENZEEZEAHTHEE - D FAHZXLICDWTHET 2,
DT
= | Molecular mechanisms | The cellular and molecular mechanisms that generate morphological diversity in
underlying diversity of | amniotes brains will be outlined.
amniote brains.
13 | B | WHIABERMEE O E RS BHO BN ZIEEEZ T WIBAMREL ED L S ICL TELLI-DD, BEFH
R oS 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 THLHEEFICAMAPER LAEZERECE b2 dRE LT, ANEEDELZE
Lo LD FRBICET 28R EZBNT 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/ LARZERETZ2ER | BERBOICREL-E M/ LABREZER L LT, ELEFHT7 8 —FiIcks b
& L7k MELLER FRREDHZ RIS DWW TR T 5,
% | 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

BEE)

B | EEI0EZROET, BRCESEELZZRLAP0DEBINVETH D, BEARICOVLTORMALNHNIE, FERETRICER
THRE, BENRBRESNZLEL,
& | 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.

HRE 5EE Textbooks/Reference Books

B | #ETI25EE . > -S4 BELHENL (BREM). Development of the nervous system (Academic press), F/L/N\
— b REEYMFE ATAHL - YA VR - A EZ—FaFL),
= Recommended reference books: Series Evolution 4: Development and Evolution (Iwanami Shoten), Development of the

nervous system (Academic press), Gilbert Developmental Biology (Medical Science International).

BB D iR R VEL# Grading Policy

H | SFEROPTERT 2/NT X FORESTIHET %, X THAI TERABTOERDORED 60%ULLRBDHONDHDEEE GF
E60mUE) &35, BB bEIUEORFICLY . FHOFEEREXRICHELRANAROT AN RETH 5 LIl L7-HE. K
BEHMONRNAETEZ DD D,

% | 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. If a student misses five or
more classes and it is determined that they are unlikely to master the material necessary to meet the learning objectives,
they may be excluded from the grading process.
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