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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.
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changing environment and how they keep their
activity and metabolism to survive in such
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evolved to solve these issues. Next, we
learn the endocrine system and the nervous
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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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
understanding of science, its strengths,
and its limitations. We will then look at manabaZ DIEIR EHEE
how science is presented to the general LTLZEN,
public, specifically how it is portrayed in |HETEE,

the news and in other fictional media, and |%E

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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This course will explore informal learning |4£¥x&
environments and their importance for
science communication. We will discuss the |BEICEEL. #E. &
merits and pitfalls of some new media H DUINRL
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To communicate science effectively it is EYRR
important to have a clear understanding, in
broad fundamental terms, of what science BEIZERL., B8, &
actually is, and how it is conducted. In O VAV & ]
this course we will confirm our own manaba D1ER & FER
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vl public, specifically how it is portrayed in
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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To communicate science effectively it is
important to have a clear understanding,
broad fundamental terms, of what science
actually is, and how it is conducted. In
this course we will confirm our own
understanding of science, its strengths,
and its limitations. We will then look at
how science is presented to the general
public, specifically how it is portrayed in
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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This course will explore informal learning
environments and their importance for
science communication. We will discuss the
merits and pitfalls of some new media
formats for communicators and researchers to
share their science.
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This course aims to understand biodiversity
through the collection of coastal and
planktonic marine organisms and observation
of their body plan and development.
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The aim of this course, through animal
tracking, bird watching, collecting insects,
is to provide genuine experience of the
qualities of nature and wild animals in
showy areas.
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Collecting, observing, identifying and
culturing unicellular freshwater protists
(algae and protozoa). Students will use
light and electron microscopes and a few
basic molecular techniques.
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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.

9/20-9/24
EHOBBRETHA
ERIFTWEI L, .
B —R. FHKIC
MALTWAT E, .
BIEBRITEHTT
5, . KERGH (B
). x|

EB64153 B5EDEE
[ERRHELN,

EB69401

HREREES

MCES
REH

Lo

K

=E

EEEEFE 20 HIEMEISF —2 1 L OELE
WEAVTILDEGCERE ZHET DHRARRE
LCHEL, SIEHEBROERMGEIIELE LT
BEE=, ¥/ LETOELSH BREOER
ICET 3IAAERLBAICEDOATIND, &#
Tk EMEREERONS ERHL, £
HHET DBEMLBEREZRMIC, £EPOSHMEN
EILT HIEMHEERT D, PTH, EYELIC
BVTEBANR-TRIAEERT LI LETEY
BiEET 5,

EEREOZEME L.
BEICKEL. #EH. &
O VAV S ]
manaba%k ) 1&4R % R
LTLZEN,
BEEFREERE,
2/16,2/18

BRI —R. A5/
> (REERA A E)

EB71011

il |

EAB

=3

kg

BB

MIET R COENOERERENTHD, &
BETEBLIC, NHEAOEOICY EEHEES
MEEBRLEE—F2—4221\VE,. )iElROAS
FRTLEGYBELBRZEZCY L VT SRS
a0 E, ML MEE. 4) Maik
& EARBM R OE RIS DN TREET

%o

BECKEL. #EH. &
o OUINRP
manaba%k ) 1&4R % R
LTLZE0N,

SHFMEBI—R. HWE

EB71021

EilikE 27|

FRAB

A2

#oh, BHE

= Al &

BILOZIES LUVT R b— R (HRA5E) 75 £ D
HAICHE C D808 - MRE - MEEEILORAEMLRER
EHlIcE Y, TITHROBBHIEICREH 25 F 4
HZZXALIZDWNT, FFHBENFHIRAN DS
MY 5 CHEBRT B,

FHEF - BERFE
BRE - K5
AFHERI—X. M@
EB711211 B E D EE
[FRHEN,




HEES HE% B2 wen B2 spen | mmm muma BRmE %
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DIEEHEFCEEDOEFICTRATH D, KE
FETR, BIRHE DNV BENMEERIET 55 FH This lecture is
FLEEZNEBHNEERERFOMR LR X TH planned as face-to-
% face, but it may be
Proteins are in a dynamic state, which is changed to online
e . regulated by protein synthesis and depending on the
EB71031 #BRE4MZIII 1 1.0 23 HAB A3 |FE S8 degradation pathways. situation. See
Each protein is degraded in a degree of Syllabus or recent
selectivity, and its regulation is essential |information from
for the cell homeostasis and viability. manaba for detail.
In this class, we will learn the latest
findings on the molecular mechanism of HETRE,
selective protein degradation and its SFHEREI—X.
physiological importance. GloBEa—X. xm@
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Lecture will give you several topics on RETEE.
physical, chemical and biological properties |/ F#EfEI—X.
of ocean to understand the physiology, GloBEa—X. xm
reproduction, development, biodiversity and |EG22911{&#73E DEE
ecology of marine invertebrates and fish. [FBBHAEL,

This class will especially focus on the
following aspects of marine life: [ife
e cycle, locomotion, sensory reception,
EB72911 |iEi¥4EMm¥] 1.0 #&AB k3 ﬁ'% -3, Harvey biomineralization, biogeochemical
Benjamin Paul distribution, photosynthesis, respiration,
calcification, nitrogen fixation and the
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.
Lecture will provide several topics on BEIZEL, 8. &
marine organisms, including fertilization, H DUINRL
cilia and flagella, gene-manupulation, manabaZ DIER EHEE
development, self-non-self recognition, LTLEEL,
evolution, animal behavior, population
ecology and marine environment. The teaching |This lecture is
staff of Shimoda Marine Research Center will |planned as face-to-
wE BE AN :zllarga about recent progress of their own Zz:z, but it may be
™ b X ged to online
Y B, & g, depending on the
EB72921 ¥4l 1.0 FAAB K3 |27 %488, Harvey situation. See
Benjamin Paul, & Syl labus or recent
JII| B information from
manaba for detail.
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EG32921{&6 15 & D RIS
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BYUOTHEHIET 2HBERIT, £EUHNELSE |BEICEL, EH. &
EREECOLEADPT, HRLBLELDOD— |F D51 P
DTHDH, ABHETIE, HBEROBERE L B4 |manabaF DIFREHER
ECDOVWTERET B0, —2—AVOBRME (LTS,
3 WL DT TRZBE I BESEEOHRKITONT |FFHlRI—R. Ao

EBT31IT | Byt 10 B | A1 | B R ChoommeRme L. R |51 o (MREA)
MEDE S ITREL LIES RIF) £2AL., 1FR |FC13831EFEDRESE
EHETHONEHE) . EQOLSITHERERFT (FRHAL,

200 FRRELEE). EOKSICEECEBENT
5DH GEE) ISDNTHEA,
BMORRGEGRRDERAFRE DX (BEM) |manabaT DEHE A

I XA BHNRBE. BEME. ADBR. TLTES (TwinsidRIR&MEFE

EB73121 |Eh¥aE21] 1.0 -3 FXAB Al gg ke, Fi% EROEEREFES, BTBHE
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Basics of neurophysiology. 1. Introduction Open in even number
and electrochemical gradients. 2. Passive years. Lecture is
properties of membranes and cytoplasm. 3. conducted in
Action potentials. 4. Voltage-gated ion English.
channels. 5. Ligand gated ion channels. 6. |FEE{EHEERE,

EB73151 |Ei¥p4E 2] 1.0 The synapse and synaptic release. 7. Basic |HIETIR%E.,
circuits - the spinal cord and basic SFMEI—X.
reflexes. 8. Sensory systems. 9. Synaptic GloBEa—X. XfmE
plasticity, learning and memory. 10. The
nervous system in waking and sleep.
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AN SRFONFHMR LA AN OMRT S, |GloBEa—X. XE
Gas In this lecture, the relationship between EG2411 BB DEE
A {/] Y various physiological phenomena and the [FBBHAEL,
EB74111 |4t TR ] 1.0 #=AB 21 M Ei{,EJII environmental factors in the life history of
) #l, =38 A, /N |higher plant will be overviewed for the
% Ez understanding from the viewpoint at whole
plant to cell levels with adding the latest
molecular biological findings.
SEEREBHICHENEA TV EFENON A |ERFEOFMEL L,
iR - BESLHRIEEE 29 - ZBOKE B8 |BEICKRL, EEH. &
RIHEN EYHEDLEEZTOBEYEEZ LD |H DS 5/ X fomanaba
BELGFREICERERY 2D, EYEBEZORIA |FOFERERERL TS
DESERBNT B, ZEW, EYMEEE]
(EB74131) (&, 2023
This lecture introduces several important FELYFHEEEA
topics for your further understanding of KRE. BREEEEE

EB74131 |t 1] 1.0 FkAB 21 |Z1 R plant physiology, which includes recent THEELYES,
advances in the research of vegetative and |#F#MI—X. F>
reproductive development, and symbiosis with |54 > (E#HALE)

microorganisms in higher plants.

1-5EB:EH FoT
E&2N

6-10EIE @ FiF =t
]

EG341311E15E DEE
IFRHEL,




HEES

MBS

£ S
Bk

By

mm
BER

FEREIR

HLUHE

REME

"%

EB74166

HEYEEPER

2.0

EMOFRECHECE ITERILECEDERE.
BUNRYE, S BB, MIEFIIE L TR
ML, EMEERCEATIERERDDLELD
12, fRIIRE. BREMRE. BHBREREEST
ERRBEEERT 5,

This course aims to provide an understanding
of the effects of hormones and other factors
in plant development and function, focusing
on proteins, polysaccharides, nucleic acids,
cell walls, etc. It also covers basic
laboratory skills including tissue culture,
enzyme activity measurement, and microscopic
observation.
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The main topics for this course will be
photosynthetic energy conversion, primary
and secondary carbon metabolism including
C3, C4 and CAM metabol isms,

photorespiration, and mitochondrial
respiration.
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This lecture is
planned as face-to-
face, but it may be
changed to online
depending on the
situation. See
Syllabus or recent
information from
manaba for detail.
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This course provides an overview of
metabolism, which supports all life
activities. In the first part of the course,
we will discuss the following four topics:
(1) Catabolism and Anabolism, (2) Energy
conversion, (3) Nutrient transport and
Assimilation, (4) Regulation of metabolic
pathways. At the latter part, we will
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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This lecture is
carried out face to
face. See Syl labus
or recent
information from
manaba for detail.
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Experimental measurements of gas metabolism
in photosynthesis, photorespiration and
respiration, and glycolate metabolism by
microlagae. Mechanisms for acclimation to
C02 stress, N-limitation and P-limitation at
molecular level in microlagae. Analysis of
the function of selenium in marine

coccol ithophorids 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.
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Topics covering ethical, legal and social Frs4y (FoT<
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