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Outlines the phylogeny and evolution of HETRE,
living organisms, which are the basis of xHE
biology, along with textbooks. This lecture |HEDHHE[HEA
H B—E8 1\ deals with the evolutionary mechanisms that
P thEp $§EE th created biological diversity, and the
e . =5 ] Wo. o ~ taxonomy of the entire biological world, in
EBI1151 Rt 48 - EALF R 1 1.0 1 BAC K- k2| 2B208 1L ﬁ“;'*'“';*?‘ relation to the underlying phylogenetic tree
I\ BRI, 218 and changes in the global environment. You
L 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 HEETRE,
themselves to various environmental HEOHHEFER
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
F—™ 4 >4 )L |concerning foods, body temperature,
_ AR 3y, Kk respiration, circulation, osmoregulation and
EB11751 BV IRE8Em 1-2 #AB 7k3 B M/Eﬁﬁ/frﬁé# excretion, we learn basic principles and
@iﬁ .%EEJ ¥§¥ 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 course encourages students to take a
more active and assertive approach to their
studies and provides an opportunity to
develop practical skills in information
searching and oral presentation.
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This course prepares students to communicate ¥R
science both within their discipline and HETERE,
. with a wider audience. Through active class BHZHHMNLEEINH
EYPEER, VY |discussions and practical assignments, LERHLNEENZ
EB13712 EP95E% (¥:E)CI BE % K << a2— 4 ) |students will develop understanding and ETBIBAICRYBEHE
A kT7— practical skills in basic communication ¥ 5,
theory, and written and oral communication. TEEZERIIEHTIT
5.
This course prepares students to communicate ¥R
science both within their discipline and HETERXE,
. with a wider audience. Through active class BEHEHLHEENH
. . . ) EW%*‘EE 7Y |discussions and practical assignments, LLRBOLNI-ENZ
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AbD7— between science and society, and how science 3 3%,
is communicated with the public. BEERIIEHTHT
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This course prepares students to communicate 4#IxtH
science both within their discipline and HEETRE,
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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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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,
dinoflagel lates, haptophytes, and
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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
techniques for manipulating a variety of
data. They will also learn simulation
techniques with individual-based models. The
programming |anguage 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 |inked
with the molecular evolution of genome.
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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, chemical and biological properties
of ocean to understand the physiology,
reproduction, development, biodiversity and
ecology of marine invertebrates and fish.
This class will especially focus on the
following aspects of marine life: [ife
cycle, locomotion, sensory reception,
biomineralization, biogeochemical
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
marine organisms, including fertilization,
cilia and flagella, gene-manupulation,
development, self-non-self recognition,
evolution, animal behavior, population
ecology and marine environment. The teaching
staff of Shimoda Marine Research Center will
tell you about recent progress of their own
research.
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E"% %‘%FJT”_% various physiological phenomena and the EQ41111EBEDEE
EB74111 4= 1 1.0 2.3 Z=AB £1 = e environmental factors in the life history of [(XEB&H %ALY,
rZ‘f vy “”(Z higher plant will be overviewed for the Fro4 0 (RBERNA
23y, /N EZ understanding from the viewpoint at whole [BED)
plant to cell levels with adding the latest #>54 > (A>T~
molecular biological findings. v KA
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EB74131 tEipEIE=A]1] 1 1.0 1 2-3 FXAB £1 Eﬂ' e, wEEE topics for your further understanding of 1-5@ B (1 Oct to
plant physiology, which includes recent 29-0ct) :BH, #>T
advances in the research of vegetative and YV K&EALSq>
reproductive development, and symbiosis with 6-10EE (12 Nov to
microorganisms in higher plants. 17-Dec) : FiE, FBF
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EB74163 {44 B FEER 3 1.5 2-3 A 4-6 2D413 :j"r o5 }L*{X polysaccharides and genes in plant Zé&,
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e basic laboratory skills for plant physiology 5.
and moelcular biology. pafil
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photosynthetic energy conversion, primary
and secondary carbon metabolism including
C3, C4 and CAM metabol isms,
photorespiration, and mitochondrial
respiration.
—RRBRY FT—VOBEL L APIRYE RETEE.
RERICOVWTERY LIF5, B, £WEHREO HFHREI—X
RERICESPEEEOCTORBIFIEDOH ZT JTP
12, EHOERFEIEOARICOVTILHESRT @
%o EB74231, EG34231, EG34
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metabolic regulatory mechanisms and the B,
function of trace metals in cellular
metabolism are main topics.
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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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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 RETEE,
biotechnology including control of flowering 7/12, 7/14
time, circadian rhuythms, photoperiodic HREHI—R
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This course will be
offered in even
years after FY2021.
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offered in odd years
after FY2021.
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BB, A five-day residential course held
at the Sugadaira Research Station. 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 snowy areas.
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CE%EBMET B, In this course at Shimoda
Marine Research Center, students will survey
marine animals on a rocky reef, and conduct
field collections of planktonic and benthic
animals. This will be followed by lectures
and laboratory observations, providing a
deeper understanding of marine life.
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