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Z | The course aims to provide students with an understanding of the basic phenomena of embryonic development and

knowledge of the cellular and molecular mechanisms underlying these processes. In particular, the course will focus on
vertebrate embryonic development with a broad time span from fertilization to early development, organogenesis, postnatal
maturation and senescence, and evolution. In addition, to deepen understanding of developmental engineering as applied
biology, the course will also focus on embryonic manipulation techniques essential to the study of ontogeny and various
diseases caused by errors in developmental processes.
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Become to explain the mechanisms of gametogenesis, fertilization, and early embryogenesis.

Become to explain the function of Hox genes and morphogens.

Become to explain the mechanisms of neural crest development.

Become to explain the mechanisms of cell proliferation and differentiation during embryogenesis.

Become to explain the mechanisms of nervous system development and maturation.

Become to explain the causes of congenital diseases, tumorgenesis, and senescence.

Become to explain developmental mechanisms of vertebrate evolution.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIE D )

JBE| IO [ ik

ZEEHEEE Course Plan

No. 15 B Topics A Content
1 B | REEMFFR HEEYF, RETFIIOVWTHERTRY LTS MY Z7I2OWTBAT %,
% | Introduction to developmental | The topics in developmental biology and developmental bioengineering focused in
biology this lecture will be introduced.
2 B | £TESREDFKELEKE BB TR, MERE & Lelh, £EREORELFHT 2 AN XL EBEELKERIC
D2WTRBNT %,
% | Development and diseases of | The mechanisms controlling gametogenesis, sex determination and chromosomes,
reproductive system and development of reproductive organs and related diseases will be presented.
3 B | WHARE. FE, FEEA MEREICE T2 EMER. RBMRA. ZFRERK & HRBEIC OV THEKT 5,
% | Early development, induction, | Body axis formation, gastrulation, three germ layer formation and neural induction
and body axes formation during early development will be outlined.
4 H| EbtoErcEsET FELADELED2E FS LWMEDA BN ED LS ICTE 2 DN BT 5,
Z | Human development The developmental process of how our human body structures are formed will be
outlined.
5 H | HOX 23— F &£ BRBH-AK BEKICE TS Hox BETFOBE L. 7-B9ET 2HRRBICOVTHEEY 3,
% | Hox codes and organogenesis | Hox codes and organogenesis
6 B | ®lEYFERETS FEICH TR MEOME, BHFENSER. ES Mfzs iPS fifa. 2ARMAICD
WTHIBR T %,
o | Stem cell biology and | The nature of stem cells in development, tissue-specific stem cells, ES cells and iPS
developmental engineering cells, and cancer stem cells will be outlined.
7 B | HREMEORE - KRBT 2 | BHEBYEENLGHER CH 2MREMIEORE, SOICEEBERICEIT2F2—) T
— Uy ORBIERET IV ETFIIZOWTIERS B,
% | Neural crest development and | The development of neural crest cells, a vertebrate-specific cell type, and the Turing
reaction-diffusion model model of morphogenesis will be outlined.
8 B | MR ROFE FPIRAEIR R OFNEAFAE . FRERHAE D IBTE & ML, IR B) & IR ERRZARIC D L
TR 2,
Z | Development of central | The early development of the central nervous system, neural stem cell proliferation
nervous system and differentiation, neuronal migration and neural circuit formation will be outlined.
9 H | R ROMEERE EBRDBREROA, BHEEDOD FEBCLETFENFEICOVWTHEET 2,
& | Maturation and disease of | The maturation of the nervous system after birth, the molecular mechanisms of
nervous system psychiatric disorders, and optogenetic techniques will be outlined.
10 | B | BEosKkEEL BHEORRICEHLZ VT FIMRELLZDREE, I HICELODFHEREIC DL TS
%,
Z | Growth and aging Signal transduction and its abnormalities related to individual growth, as well as the
molecular mechanisms of aging will be outlined.
11 B | BEEEYZF BEOFE LHET, BE. BRONTEMB, oIl cxT4 7 REFEBICONVT
BEEEd 2,
Z | Cancer biology Molecular mechanisms of tumor development and progression, invasion, and
metastasis, as well as epigenetics and tumors will be outlined.
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12 BH | BEEYE BEFBEOMIE - DT AN =X L, F-MEIABRAROHREME & HMRFEICONT
BEEEd 2,
Z | Regenerative biology Cellular and molecular mechanisms of organ regeneration, as well as neural stem
cells and neurogenesis in the adult mammalian brain will be outlined.
13 H|BEBICL2H#E 70 R0ZE | BEOZARETACRICEDL I BFELEZ 20N, £ED LS BREBEDRE
1t ERDDMIONWTHEET 5,
= | Ecological developmental | How environmental changes affect developmental processes and what diseases they
biology cause will be outlined.
14 B | EtEREF FROZEEZEAHTREBEOEND X H =X LIZDWTEHKT 2,
% | Evolutionary developmental | The evolutionary mechanisms of developmental processes that give rise to
biology morphological diversity will be outlined.
15 H | £ b ANEDOENBIETHE Z > -RERFEN., BEFNENEZOMRFERICOVTHET 5,
% | Human evolution The morphological and genetic changes that have occurred during human evolution
and the methods used to study them will be outlined.

FE1EZ14+ Prerequisite(s)

H | BxF MEEYE. 2PTEPZEEELTVEDY, INOOMBEBL TWDEIEHNEFE L,
% | Students must have taken Genetics, Cell Biology, or Molecular Biology, or have knowledge of these subjects.

REREAFE (FE - BESH)

Required study time, Preparation and review

H | #25REIEEPICRE T 5, FEOFEEDER T, BRPSEZELZSRBLADODEBHILETH %, BHEABTIC OV T DM
mhHNIE, BERETRICEMT 24 L. BENAEESINZED,
& | Lecture handouts will be distributed during the lectures. Students should be required to participate actively in this class.

After each lesson, reviewing and additional learning time should be required.

HRIE SEE Textbooks/Reference Books

B | #ETIEEE b FOENL—AKDEBEGHNZHEEIZOVWT (ATTERE). £ FOHFEEFE -FELHR (AT HL-HFA4TY
ReAvR—FTatl) FIN-IREEYFE AT 4HL - HYATVR A R—Fatfi),
% | Recommended reference books: Human Evolution: Genetic Diversity in the Human Body (Misuzu Shobo), Human Molecular

Genetics, 5th Edition (Medical Science International), Developmental Biology (Medical Science International).

BAEETIm D AR R O E%E Grading Policy

H | FHRAROKECTHES 2, EHTME CHBANROEBBOEED 60%UELEROHONDZ L 0EEE GFE 60 MU L) £3 5,
HE, SEUEXRFEL-HEIE. BRERS JOBHBROZREROLWVEELH 5,
Z | Grades will be based on the final semester examinations. A grade of "Pass" (60 points or higher) will be given when the

student's understanding of the lecture content is deemed to be 60% or higher on an absolute evaluation. If a student is
absent more than 5 times, he/she may not be allowed to take the final examination and re-examination.

B EEI8% Point to consider
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