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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 | £ESREDORKELER ERB TR, MERTE CREh, EEHREORELZHHT AN XL ERELERIC
DWTHENT %,
% | 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.
2 B | WARE. FE. FEEA MEREICE T2 EBMER. RBMRA. ZFRERK & HRBEIC OV THEKT 5,
Z | Early development, induction, | Body axis formation, protogastrulation, trichoderm formation and neural induction
and body axes formation during early development will be outlined.
3 H | $#lEYFERETE FEICH T2 MEOME, ARTENRERE. ES Mgs iPS MAia. MNABMAICD
WIS %,
Z | 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.
4 H| EbtogEsrTcEs£T FLADEDE P LWEDAEZENED LS ICTEZDNERT 2,
% | Human development The developmental process of how our human body structures are formed will be
outlined.
5 H | HOX 20— F & 2BB-MK B|ELKICE TS Hox BFOBE L #EE. £/-BET2HREBICOVTHET 5,
Z | Hox codes and organogenesis | Hox codes and organogenesis
6 B | R OFE & AEAK PR DA EAREIARICEED 2 B 7 4+ 2 =V PERERF OHEEIC D W TERAT %,
= | Limb development and | The functions of morphogens and transcription factors in limb development and
somitogenesis somitogenesis will be described.
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 H | R RoRE 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 | B | BEEY= BEFEOMAL - DF AN =X L, FF-MHFIERARR O R EAL & R EIC DT
BEEEd 2,
2 | 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 | B | BREICLI2RETOLRDE | BEOZUIRETALIICEDL S BFEEEZ 200, $1-E0 L5 BREEDORERA
1t ERDDMIONWTHEET 5,
% | Ecological developmental | How environmental changes affect developmental processes and what diseases they
biology cause will be outlined.
14 B | ElREF FREOZHEAEAHTREBEOEND X H =X LICDOWTEHET 2,
% | Evolutionary developmental | The evolutionary mechanisms of developmental processes that give rise to
biology morphological diversity will be outlined.
15 | B | & ol ANEDEBETE I > EFN. ERFNEN L ZDWRFEICOVTHIKT S,
% | Human evolution The morphological and genetic changes that have occurred during human evolution
and the methods used to study them will be outlined.
| EEEf Prerequisitey ]
B | &%, MlEEYF. 2TFEYFZEBLTLED, TNOoDOHAHEEBELTWDEZENEFE LY,
& | Students must have taken Genetics, Cell Biology, or Molecular Biology, or have knowledge of these subjects.

B | BREREBEEPICKEHT %, READEZRDET, ERCSEEZEZZRLAUDOOEBIRLETH D, HEARIC OV TOEM
mrHNIE, BRETRICEMT 240 L, BENARESNEZED,

%= | 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.

H | #BT25EFF: £ OEC—AFOBGEHNEZHEICOVWT (ATTERE). £ FOLTFEEGF -FS5R (XT14HL- AT
ReAvg—FaF) FNN—bREEYE AT AL -HYAIVR - A EZ—F>3FL),
Z | 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).

B | PHRBBROBECITHMT 5, BHTMTERATOBRORED 60%ULLERHOND DL OEEE GFE 60 21 L) £¥ 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 tha

w



