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Outlines the phylogeny and evolution of living
organisms, which are the basis of biology, along
with textbooks. This lecture deals with the
evolutionary mechanisms that created biological
diversity, and the taxonomy of the entire
biological world, in relation to the underlying
phylogenetic tree and changes in the global
environment. You will also learn about the
history of evolutionary science and taxonomy and
the international rules on taxonomy
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Animals are living on Earth by adapting
themselves to various environmental conditions
well. It sometimes goes far beyond our common
sense. In this course, we learn how living
animals overcome difficulties which they
encounter in changing environment and how they
keep their activity and metabolism to survive in
such environment. At first, focusing on issues
concerning foods, body temperature, respiration
circulation, osmoregulation and excretion, we
learn basic principles and 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 under lying alternation of generations
(reproduction and development) and a defense
mechanism (immune system) in animals
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This course encourages students to take a more
active and assertive approach to their studies
and provides an opportunity to develop practica
skills in information searching and ora
presentation
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This course encourages students to take a more
active and assertive approach to their studies
and provides an opportunity to develop practica
skills in information searching and ora
presentation
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This course prepares students to communicate YRR
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wider audience. Through active class discussions |BHEHELEENH
HstsEE .y K and practical assignments, students will develop |%&@&DNi=EMNZ
B ~ =
EB13712 |ZP9sE2= (#3E)CI| 2 1.0 ] BE K << 21— #~ 1R} |understanding and practical skills in basic EIHEEICRYFE
95— communication theory, and written and oral 35,
communicat ion. BEEFIIEH T
3.
This course prepares students to communicate YRR
science both within their discipline and with a |EETRE,
s . wider audience. Through active class discussions |B¥HBILHEELH
spqsEe (x ) AR, oy K |and practical assignments, students will consider % &B%HSNI-HAR
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This course prepares students to communicate YRR
science both within their discipline and with a |EETBE,
s . wider audience. Through active class discussion |BFHHAILBELH
spqsEe (x ) AR, oy K |and practical assignments, students will discover % &EB%HSMI-HAR
EB13732 gt 9 1.0 3 BE e < a— HYR R how new and alternative media are providing ETLIHEICIRYBAE
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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 chordates (lamprey
amphioxus and ascidians). You also observe
embryogenesis for some species, and learn
evolution of larval forms
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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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Diversity, classification, morphology,
ultrastructure, life history and phylogeny of
non-green algae — glaucophytes, rhodophytes,
cryptophytes, chlorarachniophytes, euglenophytes,
dinoflagellates, haptophytes, and stramenopiles.
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Diversity, classification, morphology,
ultrastructure, life history and phylogeny of
green plants, including chlorophytes and land
plants.
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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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Topics in protistology. Cellular evolution, cell
biology, sex and reproduction, phylogeny and
ecology of protists will be the subjects of this
lecture.
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This course looks at the major transitions during
vertebrate evolution, particularly focussing on
the transition between water and land, and the
adaptations which facilitated that transition.
The diversification of animal life on land, and
the subsequent return of some groups to water
will be studied. This course will have a strong
evolutionary biology focus.
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In this lecture, students learn programing
technigues for manipulating a variety of data.
They will also learn simulation techniques with
individual-based models. The programming language
used is Ruby.
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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 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 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
thoseganerated 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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Learn experimental techniques for molecular cell
biology, such as gene knockdown experiments using
nematodes by feeding RNAi method, gene expression
analysis using mouse embryo and stress response
analysis of cells.
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Lecture will give you several topics on physical, |EETRE,
chemical and biological properties of ocean to SFHEEI—X
understand the physiology, reproduction, JTP
development, biodiversity and ecology of marine |EG22911{&#5& DEE
invertebrates and fish. This class will [FEROHIELN,
especially focus on the following aspects of
marine_ | ife:_ I?fe cygle, ] Iocomz_)tion, sensory

fE —B 73X rgceptlon,_ blomlnerallzathn, bloggochgmlcal
s #AB k3 - <+, |distribution, photosynthesis, respiration,
EBT2911 ¥ £ 1 1.0/2-3 HFH | ISR T4 :f)bl\:{ calcification, nitrogen fixation and the impact
LA — 23— o clinate 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 marine RETEE.
fiE —5 4@ g5 organisms, including fertilization, cilia and SFHEEa—X
A0 {’;ﬂ‘ B flagella, gene-manupulation, development, self- |JTP
%’ i ;{;HE’;EEE non-self recognition, evolution, animal behavior, EG32921{&1§& DEIE
. L iade population ecology and marine environment. The [FEROHIEL,
EB72021 ‘@FEWFII 1 1.0 2-3 ®AB | k3 | 2B508 %A, & U5 JET |teaching staff of Shimoda Marine Research Center e
4%, 7IAT 4 — |will tell you about recent progress of their own
= VN LA research.
F—va-—-o
BYEEHEN DRI T DREOFTEEZ TS, B FCC331ER—,
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HOREADP T, RLEN-LDD—DTHD., & |[FCI1381EFEDREE
EETH., #RROBEREL ZRECOVTERT FROGEL,
8 81 I T b1, —1—OVOBRMBEHEL OF TR
. . ) HESEEOKRIICOVTESR, RIT, ThoDER

EBTSIIT MRl 10 203 i % EREL LT, HERMKLD & 5 CEBEMSES @)

BEZBL. BRERET 20N EE). EDLSIC
BERERFT20M RBIEEFE) . EDKSITHREIC
BEMNITZDM GEE) ITDNTES,
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BLES mE | A R B BEUBE - BECONTORREREE,
EE) - BREWHE BEH, O PREMSBREAVT W 6/22-6/26
BIEREN LE=BPORB-RIE, VT ORAHE EEOBEHETH
[2OVWT, RREHBEBLTEREFRD D, HhtE HFAERFTVS L,
T AREBERDHBAELESRT 5. AFMHEI—X
A )= < 1—
EB7317 BMAmERER 3 15 2-3 BB kb o030 BT RWTRR FHHRALTI
Egﬁﬁm$ﬁvﬁ
Do
BEEYOETRICE TARALEERRERRER KETEE,
EOBEDHYITOVNTEAN SHELALOBRHAN SR | HFHEI—R
FORFHHMRLRZGAGHHRT %, GloBEaA—X
_ |In this lecture, the relationship between various JTP
- o %%ﬁ?‘ Emgmv = |physiological phenomena and the environmental EQ411 1B EDEIE
AB &1 SH OERGA, 7—J 4 > |factors in the life history of higher plant will |[XZB&%ELN,
EB7A1TT HEM IR 1 1.0/2-3 -3k -] S JLA4 R 3>, |beoverviewed for the understanding from the
INEF EZ viewpoint at whole plant to cell levels with
adding the latest molecular biological findings.
SEERBHICHARSEA T IEFENOSRBRT HETEE,
B - RESMCHIEEE 28 - SFPOKE BRXTNE STl —X
% EMHENKEZOENERZ LOERGFREITE JTP
RERY 2D EYEBZOREDESERNT 5, EG341311EREDEE
[FEROHELN,
This lecture introduces several important topics
' =4 9RAE =& $F | for your further understanding of plant

EB74131 #E¥ERZE] 1 1.0 /2.3 FXAB &1 2411 g i physiology, which includes recent advances in the
research of vegetative and reproductive
development, and symbiosis with microorganisms in
higher plants.
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This course aims to provide an understanding of |EEFHREIREES
the roles of hormones, proteins, polysaccharides |&
A4-6 B BB ER B 4 X X P

. N genes in plant development and functions. It HEIZMALTWLS

EB74163 1E¥EBFRER 3 1.512-3 BRA K‘t_"5 20413 EJ” i, Tjﬁ‘f ~ |also covers basic laboratory skills for plant ?t:\

i 85 J WA X 232  physiology and moelcular biology. BIEERITEHKTHT
S,
EG3416318 1% E DB
[FERHIEL,
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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 metabolisms, photorespiration, and
mitochondrial respiration.
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The main topics for this course will be
acclimation process of cellular and energy
metabolisms response to the changes in

intracel lular and extracellular environments. It
will be discussed about response and regulations
of gene expression, enzymatic reaction, transport
and signal transduction system.
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in marine coccolithophorids using radioactive Se-
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