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Outlines the phylogeny and evolution of This lecture is
living organisms, which are the basis of planned as face-to-
biology, along with textbooks. This lecture |face, but it may be

FHA {B—ER, B%F |deals with the evolutionary mechanisms that |changed to online
803, Bl M, & |created biological diversity, and the depending on the
EB11151 |ZR#iH4E - HL2H 1 1.0 1 FrC N 7k2 28208, JI| 34}y, J\KA | taxonomy of the entire biological world, in |situation. See
28209 enis 3 relation to the underlying phylogenetic tree |Syllabus or recent
o 218 MR d ch in the global envi Y inf ion f
o E— and changes in the global environment. You |information from
will also learn about the history of manaba for detail.
evolutionary science and taxonomy and the HETRE,
international rules on taxonomy.
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Animals are living on Earth by adapting This lecture is
themselves to various environmental planned as onsite or
conditions well. It sometimes goes far online.
beyond our common sense. In this course, we |See Syllabus or
learn how living animals overcome recent information
difficulties which they encounter in from manaba for
changing environment and how they keep their |detail.
activity and metabolism to survive in such |EETE%,
R environment. At first, focusing on issues
28208 Zx'?;‘EIJ’Q*;I/ concerning foods, body temperature,
EB11751 418 = 1 1.0 1 1-2 AB K3 Yl : respiration, circulation, osmoregulation and
Rt TR & K 2B209 i_ﬁi** B, #5 excretion, we learn basic principles and
B, EE BF diversity of mechanisms which animals
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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This lecture describes the fundamentals of |This lecture is
plant physiology, focusing on major planned as face-to-
wu = physiological responses and their controling |face, but it may be
if fj‘_:;’% :gg factors in plants that cause various changed to online
28208, it B T =5 15 physiological responses by various depending on the
o . 7, w environmental stimulus. situation. See
EB11851 | iR Akia ! 1.0 11-2] &AB x4 2B209 | &K, ﬁ* AR = Syl labus or recent
HOHA EE M information from
) manaba for detail.
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more active and assertive approach to their
studies and provides an opportunity to COVID-19MD R AR IR E
develop practical skills in information IC& VIRERBORE
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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 lecture is
planned as face-to-
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situation. See
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This lecture is
planned as face-to-
face, but it may be
changed to online
depending on the
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Syllabus or recent
information from
manaba for detail.
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To communicate science effectively it is YRR (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 SEEBE R,
understanding of science, its strengths, COVID-19D R IR R E
and its limitations. We will then look at IC& VIRERBORE
T B e, 2B208, w K how science is presented to the general NEEEET HAREME
EB13114 Tﬁ?—: = -3 FXAB K2 2B209 2 ; public, specifically how it is portrayed in |A%HYET, BEIZHE

the news and in other fictional media, and

L. BH. &% 0¥

consider how this may affect public /3R fomanabaZE D1F

understanding and attitudes toward science. #ZEMEBLTL &

Students will be encouraged to develop their LY,

own ideas and opinions toward these complex |HEETIRE,
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This course will explore informal learning |&¥xt%R

environments and their importance for

science communication. We will discuss the |XEEMEZERP,
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To communicate science effectively it is EYHR
important to have a clear understanding, in
broad fundamental terms, of what science I TDENME,
actually is, and how it is conducted. In COVID-19D LK R
this course we will confirm our own ICR VIRERBORE
understanding of science, its strengths, NBRE=EET HAREM
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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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SNWEEEET INEES, DTFHELLEREE HHYET. BISICHE
MEIZOVWTEAL T EEHE L, BEELEAS L. BEH. & O
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This course will focus on how molecular Ly,
. evolution of the genome and evolution of the
EB63141 EILFEELEMZ 2.3 ®C k4,5 | 2BA11 FiE F morphology are related. After learned about |7&FE2F 44 BERAGH.
several kinds of molecular evolutionary HETRE,
processes, students will learn how the FHaI—R
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 linked
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

exper iments 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
exper iments 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
Syllabus or recent
information from
manaba for detail.
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Lecture will give you several topics on FUS54UTRIE. B
physical, chemical and biological properties {EICHEL. #E. &F
of ocean to understand the physiology, D /38X %omanabaZs
reproduction, development, biodiversity and |DIFHREREL T2
ecology of marine invertebrates and fish. LY,
This class will especially focus on the This lecture is
fE —B 7R following aspects of marine life: life planned as on line
Fq—= '*‘/)l.«/\' cycle, locomotion, sensory reception, style. See Syllabus
EB72911 i@ 421 2-3 ZAB K3 2B508 | ! . biomineralization, biogeochemical or recent
j 1/7]:}—_ distribution, photosynthesis, respiration, information from
va—v calcification, nitrogen fixation and the manaba for detail.
impact of climate change. We will give HETRE,
examples of marine organisms under STl —X.
planktonic and benthic conditions and coral |GloBEa—2X&
reef. The history and present situation of |EG22911{&8&EDEE
marine biology research will be also FRBDHEN,
included.
Lecture will provide several topics on o534 U TEE. B
marine organisms, including fertilization, BIZRL., BE. &
cilia and flagella, gene-manupulation, D53 X {Pmanaba%
development, self-non-self recognition, DIEREERLTLE
evolution, animal behavior, population =,
_ ecology and marine environment. The teaching
TEZE —B. %A staff of Shimoda Marine Research Center will |This lecture is
WEfE, &0 £, [tell you about recent progress of their own |planned as face-to-
L INgG, hEF ¥4 |research. face, but it may be
e changed to online
EB72921 mitaEimell 2-3 WM | k3 28508 o T}gi ’;‘g'ﬁ doponding on the
i LS situation. See
?—'f = v Syl labus or recent
i 1/7-':}—_ information from
vai—v manaba for detail.
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00 GEEEEE). EOLSICBBICEBENIT
5D GEE) ITDNTES,
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s . F , EROBEUZEES, B L TIZ. manabaTD
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In this lecture, the relationship between BIEIEL. EEH. &
various physiological phenomena and the F O AV S o}
environmental factors in the life history of manaba% Mi1E$Rk % fE:R
higher plant will be overviewed for the LTLEEL,
s o understanding from the viewpoint at whole
7_?:{ {7 o plant to cell levels with adding the latest |This lecture is
EB74111 {4 iges] 2.3 #=AB 21 2B411 12 U3y, &l molecular biological findings. planned as on line
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This lecture introduces several important (EB74131) (%, 2023
topics for your further understanding of FEELYFHEEILA
plant physiology, which includes recent . BREESEE
gt S advances in the research of vegetative and |\TRELABYET,
EmEEEI] 1.0 FLAB aur 7T, O reproductive development, and symbiosis with 20234 FE (L HAZETH
h microorganisms in higher plants. BLET, HETRHE
FEDFEF20245FE
ITRBLTLCEEL
ST —X. NE
1-5EIE &H# X@E
6-10E B : FiF. xt
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EG341311B/E D RIS
IFRHIEN,
EYORECRECETIRILEVEDERE. HETRE,
AURYE, ¥, B MREZICSIELCR BRNORBSHRETHT
L., EYEEPICETIEREZEHLIELL  ERFTVWHI L, .
o, #BER. BRETLAIE. BHBHR280 2 FHMiaa—X. @iz
EAXNERBREEERT 5, FHBZEREET.
FHLITMAL TS
. < . |This course aims to provide an understanding C &, . BIEERITE
HEY B RER 2.0 FRA #,7—"J4 2T |of the effects of hormones and other factors BTIT5, . %@
in plant development and function, focusing |EB74163, EG34163{&%5
on proteins, polysaccharides, nucleic acids, |ZEDEEIZRHLLY,
cell walls, etc. It also covers basic
laboratory skills including tissue culture,
enzyme activity measurement, and microscopic
observation.
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FIERICOVWTHERT 5. HIC, RERBE. X+,
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The main topics for this course will be L. #E. &% O
photosynthetic energy conversion, primary S /N R {omanabaZ D 1E
and secondary carbon metabolism including H|MEEELTLEE
C3, C4 and CAM metabol isms, Ly,
photorespiration, and mitochondrial
respiration. This lecture is
. s, planned as face-to-
R EE{EE] 1.0 #AB face, but it may be
changed to online
depending on the
situation. See
Syl labus or recent
information from
manaba for detail.
HETERE,
AFHEa—R.
GloBEa—X
EQ211{EBEDEE
B0 AN
TRTOEMEFHEXASH THRB [SOVTHES HETOERE
T 5, BIETIH. MRIEERE. @QIHRIL¥— BEICEL. EH. &
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ROBBEHIE CEIEE. CO2EE) ~DEMEFR LTIESL,
O, EUORLDIBEE~OBEICEERT L L%
BHET D, TELFEBEE LT, MEMEEME This lecture is
®OH, MBERHOEKRILTOEMTHETSH (carried out face to
%, REEEFI—RIZEZHELTLEEEL face. See Syllabus
2?09 5, or recent
information from
This course provides an overview of manaba for detail.
) metabolism, which supports all life
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(1) Catabolism and Anabolism, (2) Energy EB74231, EG34231, EG34
conversion, (3) Nutrient transport and NEBEDBEFR
Assimilation, (4) Regulation of metabolic O,
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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Experimental measurements of gas metabolism |#F#IfEI—R. ZH
Fo S A TR 2R ER 2.0 FIA in photosynthesis, photorespiration and KIZTMALTWASC

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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Lectures will cover topics on plant
biotechnology including control of flowering
time, circadian rhuythms, photoperiodic
responses, organ size and responses to
environmental stresses.

This lecture is
planned as on line
style. See Syllabus
or recent
information from
manaba for detail.
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Topics covering ethical, legal and social
issues in |ife & environmental sciences.

This lecture is
planned as on line
style. See Syllabus
or recent
information from
manaba for detail.
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