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Animals are living on Earth by adapting See Syl labus or
themselves to various environmental recent information
conditions well. It sometimes goes far from manaba for
beyond our common sense. In this course, we |detail.
learn how living animals overcome WETEE,
difficulties which they encounter in xHE
changing environment and how they keep their
activity and metabolism to survive in such
environment. At first, focusing on issues

= concerning foods, body temperature,
E:ﬁa;gﬁjzvojgg respiration, circulation, osmoregulation and
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* ’ 28209 -~ ="7-{"" 7= levolved to solve these issues. Next, we
74 %7 LA R |learn the endocrine system and the nervous
oayv system both of which coordinately regulate
animal behavior. We further go onto the
mechanisms underlying alternation of
generations (reproduction and development)
and a defense mechanism (immune system) in
animals.
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This lecture describes the fundamentals of |This lecture is
plant physiology, focusing on major planned as face-to-
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more active and assertive approach to their
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consider how this may affect public
understanding and attitudes toward science.
Students will be encouraged to develop their
own ideas and opinions toward these complex
topics.

HE% ey BiE | RIEEH | R A BEHE wE
! FER
EMEOIRY I A F VT HRXEETEICE EW4Y 5 ARR
FL. JUTAALDURDTI YT AHL
V=T 1 VTOEREZER, K EMLFOHR BEICKEL, 8. &
X - X EFROK, REGEREBETICMYE  F OO 5/
= = LIENTEDLSERT 5, manabaZ DIER &£ FHER
FEE (TEFB)ALL 2 2 FAAB K4 KFE BF LTLESL,
X E
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To communicate science effectively it is Extg (for
important to have a clear understanding, in |Students in
broad fundamental terms, of what science Biology.)
actually is, and how it is conducted. In
this course we will confirm our own BEICERL, @E. &
understanding of science, its strengths, H DUINRL
and its limitations. We will then look at manabaZ DIER EFEE
how science is presented to the general LTLZEN,
MPaza=4Hy—v3 4 2 FAAB x2 vy K Y2 a2— |public, specifically how it is portrayed in |#EIETEE,
7 1JR L7 7— |the news and in other fictional media, and |%t&
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This course will explore informal learning |£¥x%
environments and their importance for
science communication. We will discuss the |BEICFEL. #E. &
- . merits and pitfalls of some new media H DUINRL
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To communicate science effectively it is YRR
important to have a clear understanding, in
broad fundamental terms, of what science BEIZEL. BE. &
actually is, and how it is conducted. In $ DITNRR
this course we will confirm our own manaba% D& % R
understanding of science, its strengths, LTLIEEL,
and its limitations. We will then look at SHE(F 54 R
- . how science is presented to the general )
2332245 —v3 ” public, specifically how it is portrayed in
EB13214 4 2 HAB K5 28508 the news and in other fictional media, and
consider how this may affect public
understanding and attitudes toward science.
Students will be encouraged to develop their
own ideas and opinions toward these complex
topics.
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In this course you learn about comparative
anatomy of echinoderms (sea urchin, starfish
and sea cucumber), molluscs (bivalves,
gastropods, and cephalopods), and
vertebrates (lamprey, hagfish, turtles). You
also observe embryogenesis for some species
to learn evolution of larval forms. In
addition, you learn basic statistics in
taxonomy.
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Students will learn the methodology to
understand the diversity of multicellular
animals from the viewpoint of evolutionary
biology. In particular, learn in detail the
origin of the metazoans, the evolution of
the diploblasts, mollusks, echinoderms, and
chordates, and learn how to reconstruct the
evolutionary history by comparing modern
animals.
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Lectures will cover basic knowledge on the
structure and function of the genome, as
well as technologies for DNA and genome
analyses.
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This course will focus on how molecular
evolution of the genome and evolution of the
morphology are related. After learned about
several kinds of molecular evolutionary
processes, students will learn how the
genome construct the 3D morphology during
embryogenesis. Combining what they learned
about molecular evolution and developmental
biology, students will learn several topics
where the morphological evolution is |inked
with the molecular evolution of genome.
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This lecture introduces the dark side of
statistics. Starting with randomization
techniques, students learn relationships
among different domains of statistical
ideas: parametric, nonparametric, null
hypothesis significance testing,
information-theoretic methods, and the
Bayesian methods.
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This course illustrates theoretical aspects
of ecology with examples of laboratory
experiments to connect mathematical
expressions with ecological phenomena in
nature.
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Students learn theoretical thinking in the
field in Japan by comparing results of field
experiments and observation with those
generated by computer simulations.
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Proteins are in a dynamic state, which is
regulated by protein synthesis and
degradation pathways.
Each protein is degraded in a degree of
selectivity, and its regulation is essential
for the cell homeostasis and viability.
In this class, we will learn the latest
findings on the molecular mechanism of
selective protein degradation and its
physiological importance.
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This lecture is
planned as face-to-
face, but it may be
changed to online
depending on the
situation. See

Syl labus or recent
information from
manaba for detail.
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Learn experimental techniques for molecular
cell biology, such as gene expression
analysis using mouse embryo and stress
response analysis of cells.
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Lecture will give you several topics on WETEE,
physical, chemical and biological properties |9F#ifaa—X.
of ocean to understand the physiology, GloBEa—X. »fm@E
reproduction, development, biodiversity and |EG22911{EBEDEE
ecology of marine invertebrates and fish. [FEBDHIEL,
This class will especially focus on the
following aspects of marine life: |ife
cycle, locomotion, sensory reception,
#EEE —5, 73X biomineralization, biogeochemical
. F4—= </)Ls\ |distribution, photosynthesis, respiration,
EB72911 | M1 1 1.0 /2.3 EAB k3 2B508 v LAF— calcification, nitrogen fixation and the
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impact of climate change. We will give
examples of marine organisms under
planktonic and benthic conditions and coral
reef. The history and present situation of
marine biology research will be also
included.
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marine organisms, including fertilization, H DUINRL
cilia and flagella, gene-manupulation, manabaZ DR EFEE
development, self-non-self recognition, LTLEEEL,
evolution, animal behavior, population
ecology and marine environment. The teaching |This lecture is
staff of Shimoda Marine Research Center will |planned as face-to-
tell you about recent progress of their own |face, but it may be
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In this lecture, the relationship between EG2411 18R E DEE
TN various physiological phenomena and the [FEROHIEL,
ZXerH{gE)']’II environmental factors in the life history of
EB74111 [#E¥&EIEE] 1 1.0 |2-3| ZHAB £1 | 2B411 _:/ a/:i\ higher plant will be overviewed for the
#, ;'ﬁ o, /I understanding from the viewpoint at whole
% Ez plant to cell levels with adding the latest
molecular biological findings.
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This lecture introduces several important FELYFHREEEA
topics for your further understanding of B, BREEETXE
plant physiology, which includes recent THBEELYES,
advances in the research of vegetative and |2023%FE(IXBHAETH
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" . This course aims to provide an understanding |Z &, . BIEBEIETE
Ak aH tﬂ:ﬁgv EJ”Q of the effects of hormones and other factors | TiT5, . @
EB74166 |#E¥AIRFEER 6 2.0 (2-3 FA 1-6 20413 |#li, 7—J 4 >4 |in plant development and function, focusing |EB74163, EG341631518
IWAR o3y on proteins, polysaccharides, nucleic acids, |BEDBEILRHLLY,
cell walls, etc. It also covers basic
laboratory skills including tissue culture
enzyme activity measurement, and microscopic
observation
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1T5, This lecture is
The main topics for this course will be planned as face-to-
photosynthetic energy conversion, primary face, but it may be
and secondary carbon metabolism including changed to online
C3, G4 and CAM metabol isms, depending on the
~ photorespiration, and mitochondrial situation. See
EB74211 |[{XBiEELE] 1 1.0 |2-3| #HAB K1 2B508 |#5 K HIR respiration. Syl labus or recent
information from
manaba for detail.
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BOREHIE EEE. C02I5E) ~DERER
O, EYNORLGDIRE~DHEICEEMBET 5 &% |This lecture is
B#Ed 5, TRAFEBE LT, MEMEENE |carried out face to
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This course provides an overview of
metabolism, which supports all Iife HETRE,
activities. In the first part of the course, |HFMEI—X. X@E
ZFHME %, 7—"J 1 |we will discuss the following four topics: EB74231, EG34231, EG34
EB74221 |{XB4EEILZI] 1 ] 1.0[2-3| #AB A1 | 2B508 |>4 JL4 R 3 |(1) Catabolism and Anabolism, (2) Energy 215 BEDBIEITR
> conversion, (3) Nutrient transport and BHIELN,
Assimilation, (4) Regulation of metabolic
pathways. At the latter part, we wil
explore the environmental regulation of
photosynthesis (light response, €02
response) with the goal of understanding
plant adaptations to different environments
We are welcome the students who did not take
Metabolic Biochemistry Course I.
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the function of selenium in marine
coccol i thophorids using radioactive Se-125
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This lecture introduces chemical aspects of
relationships between individual insects,
animals, plants and microorganisms of the
same (pheromone) or different
(allelochemicals) species.

BEICEL. #H. &
E O AV S ]
manaba% D& % R
LTLEEL,
EEBREERH.
ISREYI—X. ®E

REIZEEL. EE. &

; DYTNRP
manaba%s O 1&4R % FEER
LTLZE0N,
FETERE,
HRAEYMI—R. W@
EG321311E/FE D EE
[E:t oA AN




HEES

MBS

£
Bk

B

e
i
s

ek

EREIR

fEEE

REME

"E

EB83111

N1 AT9/0

o1

#AB

K1

2B412

it %2, K8
B, N\H Bz

EYMIETENAA T/ 0S—&HRTEHZE
HITHBA L. REROEM & DB PRPFHEITS
BRERYT 5 LI YARRIMISHT 2EEZE

°

BAGETEE,

COVID-190 B4R R %
[Tk YRERBEOEE
REBZEET HETHEM
NHYET, BB
L. #@E. & 0¥
S /N A XomanabaZ D 1E
HEERL TS
(A

ISRAEWMI—X. @
EB83141161BEDEE
[FRHAEL,

EB83121

YN 1AT9/0
o—I1

TAAB

K1

2B412

N EZ, MO
A—, =& HhEk,
it &

EYDOHDEAERARIENL, IHITHLL
WRT B, ANBIFSEFIEFLHAZEMALT
Efc, BYINAFTH/AO—LBMTE D84
BHREISOLT, BE, BIK, FHRELHEICD
WTHRNT 5,

ISAEYI—X. @

EB83131

SAFTH /00—
75—

FXAB

%3

2C404

R %, Bt
8, INEF B2,
0 X—

EMHFE LUK EDLCERLBBREMRT 5,
NAXTY/ AO—EBBERITOVTHENY
5. EMHPITRDIMMFEE. BEORFFIC
DUVTHEY 5. £HfRE. REMEFORPE
DHEHFEIT OV TEPERTT 5.

BEICEL. #H. &
# DOTIRR
manaba% D& % R
LTLEEL,
REYa—X. CDP.
GRE. ®EGVIA
PZei: k)
EB831611&15&E DIRIE
[FEROHIELN,

EB83141

LiEL? VAN o i a7 =]

o1

&G

E L

ER 5, Bt
&, INFF B2

Lectures will cover topics on plant
biotechnology including control of flowering
time, circadian rhuythms, photoperiodic
responses, organ size and responses to
environmental stresses.
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No online (on-
demand) delivery.
This course cannot
be taken if it
clashes with another
course with
overlapping times.
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