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International Symposium
Evolutionary Studies of Biosystems:
History, the cutting edge and the

future

Sokendai's Department of Evolutionary Studies of Biosystems (ESB) was established in
Hayama in 2007. Currently, twenty faculty members and around thirty PhD students are
striving to create a unique interdisciplinary graduate program covering evolutionary
biology from theory to behavior, with special attention to the interface of science and
human society. The symposium will showcase some of ESB's current activity from an
international perspective. We will organize stimulating lecture sessions with four
plenary speakers from overseas. One session will be dedicated to “science and society™,
focusing on science as a human social activity. We hope to stimulate discussion on how
best we can direct ESB to make the next decade even more fruitful.
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Dates & Venue (poster is downloadable from here)

Dates



February 26th - 27th, 2018
Venue
Shonan Village Center, Hayama, Kanagawa, JAPAN
(Access (English)) (Access (Japanese)) (Bus schedule)

Invited Speakers (in an alphabetical order)

Prof. Brandon S. Gaut (University of California, Irvine,
USA) (link to website)

Prof. Dan-Eric Nilsson (Lund University, Sweden) (ink to website)



Prof. Karl Sigmund (University of Vienna, Austria) dink to website)

Speakers from SOKENDAI

Prof. Mariko Hasegawa (President of SOKENDAI)
Prof. Kentaro Arikawa (ESB, SOKENDAI)

Prof. Kaori lida (ESB, SOKENDAI)

Prof. Hisashi Ohtsuki (ESB, SOKENDALI)

Prof. Shohei Takuno (ESB, SOKENDALI)

Prof. Yohey Terai (ESB, SOKENDAI)
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Timetable (last updated on Jan. 21st)

13:00-
13:20

13:20-
14:20
14:20-
14:50

15:10-
16:10

16:10-
16:40

17:00-
18:00

Monday, February 26th

Opening
Kentaro Arikawa Opening Remark: “The first 10 years of
(Chair of ESB, ESB” (tentative)
SOKENDALI)

Session 1: Molecular Biology and Evolution

Brandon Gaut “The Genomics of Plant
(UC Irvine, USA) Domestication” (abstract)

Shohei Takuno “The Genomics of Speciation in
(ESB, Nature” (abstract)
SOKENDAI)

& Yohey Terai

(ESB,

SOKENDAI)

*** Break (14:50-15:10) ***

Session 2: Evolution and Behavior

Dan-Eric Nilsson “Behavioural drive and performance

(Lund University, continuity: the why and how in eye

Sweden) evolution” (abstract)

Kentaro Arikawa ‘“Molecular logic underlying eye
(ESB, development in insects” (abstract)
SOKENDALI)

*** Break (16:40-17:00) ***

Plenary Lecture

Mariko Hasegawa “Evolutionary Studies and

(President, Society” (abstract)
SOKENDALI)

Dinner Session (18:10-20:00)



Tuesday, February 27th
Session 3: Ecology and Evolution

9:00- Karl Sigmund “The Prisoner's Dilemma: Partners
10:00  (University of and Rivals” (abstract)

Vienna, Austria)

10:00- Hisashi Ohtsuki “Information availability and

10:30 (ESB, Evolution of indirect
SOKENDATI) reciprocity” (abstract)

*%% Break (10;30=10:50) ***

Session 4: Science and Society

10:50- Scott Gilbert “Legends of the Body: The Changing
11:50 (Swarthmore Notion of the Biological

College, US) Individual” (abstract)
11:50- Kaori lida (ESB, “Knowledge and ignorance: How
12:20 SOKENDAI) scientists are related to their causes

and distribution” (abstract)

Closing
12:20- Akira Sasaki Closing Remark
12:30 (ESB,
SOKENDAI)

*#% Bus to Zushi/Shin-Zushi: 12:50, 13:50, 13:55(express), 14:50

ok

**% Bus to Shioiri: 13:41, 14:41 ***

Participation to the Symposium (registration not

required)

« Pre-registration is not required. An on-site registration desk
will be available.
« Admission free.



Dinner Session (including meal) (registration closed)

- Dinner Session with speakers will be held at Shonan Village
Center (the same place as the symposium site) from 18:10 to
20:00 on Monday, Feb. 26th.

= Fee is 7,000JPY.

- Pre-registration is required. The deadline is January 18th,
2018 (or earlier, if the capacity is reached).

= For those who wish to join the Dinner Session, please
register-here (REGISTRATION IS CLOSED) (information
collected here will be used for the purpose of this symposium
only).

Contact

» Inquiry about the symposium should be sent to the ESB
Office, SOKENDAI

- Email: hayamajimu@ml.soken.ac.jp

- Phone: 046-858-1595

- Address: Shonan Village, Hayama, Kanagawa 240-0193,
Japan

Links

= ESB (Department of Evolutionary Studies of Biosystems)
« SOKENDAI

(BAREDH) O ERAMKEE

ChED MDA O—FL TSV GEfH 5 X BIFEHKFE hayamajimu@ml.soken.ac.jp ).
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Program

Monday, February 26th

13:00-13:20 Kentaro Arikawa (Chair of ESB, SOKENDAT)
“ The first 10 years of ESB”

Session 1: Molecular Biology and Evolution (Chair: Hideki Innan)
13:20-14:20 Brandon Gaut (UC Irvine, USA)
“ The Genomics of Plant Domestication”
14:20-14:50 Shohei Takuno (ESB, SOKENDAI) & Yohey Terai (ESB, SOKENDAI)

“ The Genomics of Speciation in Nature”

Session 2: Evolution and Behavior (Chair: Michiyo Kinoshita)
15:10-16:10 Dan-Eric Nilsson (Lund University, Sweden)
“ Behavioural drive and performance continuity: the why and how in eye evolution”
16:10-16:40 Kentaro Arikawa (ESB, SOKENDATI)
“ Molecular logic underlying eye development in insects”

Plenary Lecture
17:00-18:00 Mariko Hasegawa (President of SOKENDATI)

“ Evolutionary Studies and Society”

18:10-20:00 Dinner Session

Tuesday, February 27th

Session 3: Ecology and Evolution (Chair: Akira Sasaki)
9:00-10:00 Karl Sigmund (University of Vienna, Austria)
“ The Prisoner’s Dilemma: Partners and Rivals”
10:00-10:30  Hisashi Ohtsuki (ESB, SOKENDAI)

“ Information availability and Evolution of indirect reciprocity”

Session 4: Science and Society (Chair: Yukinori Onishi)
10:50-11:50  Scott Gilbert (Swarthmore College, US)
“ Legends of the Body: The Changing Notion of the Biological Individual”
11:50-12:20 Kaori Iida (ESB, SOKENDATI)
“ Knowledge and ignorance: How scientists are related to their causes and distribution”

12:20-12:30 Akira Sasaki (ESB, Dean of the School of Advanced Sciences, SOKENDAT)
Closing Remark

Buses for Zushi/Shin-Zushi stations departing at 12:50, 13:50, 13:55(express), 14:50
Buses for Shioiri station departing at 13:41, 14:41
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Abstracts

Monday, February 26th

13:20-14:20
Brandon Gaut (UC Irvine, USA)
“The Genomics of Plant Domestication”

Humans have domesticated over 2000 plant species to use as sources for food. The domestication of these plants
began about 10,000 years ago, when humans transitioned from hunting and gathering societies to agricultural
settlements. Domestication changed the morphology of each plant, usually making them more robust with bigger but
fewer fruits and seeds. Over the last two decades, evolutionary biologists have been using genetic data to gather
insights into the domestication process. We have learned that the process is both complex and dynamic. For example,
we have learned that many domestication events led to a loss of genetic diversity; this is particularly true of important
cereals like maize and rice. However, some other domesticated species — especially perennial species like grapes and
olives — have retained most of the genetic variation of their wild ancestor. Researchers have also found that several
species, including rice, were domesticated on more than one occasion, and they have identified some of the key genes
that contribute to the domesticated phenotype. Most recently, genetic studies have provided clues suggesting that
hunter-gatherers probably began to alter plants long before they formed agricultural settlements. Altogether, it
appears that the crops we eat today have been shaped by a longer and more fascinating history than was originally
imagined.

14:20-14:50
Shohei Takuno (ESB, SOKENDAI) & Yohey Terai (ESB, SOKENDATI)
“The Genomics of Speciation in Nature”

When individuals in one population do not mate with other populations under a wild environment, these populations
are called “species.” The process of reduction and finally elimination of mating between two populations is called
“speciation.” New species have been emerged through speciation, and numerous species inhabiting on earth have
undergone speciation in the evolutionally history of life. However, we did not exactly know what happens in the
process of speciation. Species inhabit in a wide range of various environments. The environments have changed and
emerged during a long evolutionally history, and species have adapted to the environments or became extinct when
they failed to survive. Species utilize changes of genetic information, that is, mutations in their genomes, to adapt to
new environments. If an individual has such adaptive mutations that increases the survivability of the individual in
the new environments, the chance of proliferation is increased and eventually, all individuals have the mutations: thus,
the process of adaptation. When an adaptive change of a trait affects to reduction of mating ability between two
populations, an adaptation leads to speciation of two new species. Here, we will present our recent researches on
speciation in Lake Victoria cichlid species and in macaque species in Sulawesi island, Indonesia. We chose these
species pairs because their speciation events occurred very recently. We found the footprints of adaptation in their
genomes that include some interesting genes that seemed to be involved in the processes of adaptation and speciation
in their new environments.
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Monday, February 26th

15:10-16:10
Dan-Eric Nilsson (Lund University, Sweden)
“Behavioural drive and performance continuity: the why and how in eye evolution”

Simple roles for photoreception are likely to have preceded more demanding ones such as vision. The driving force
behind this evolution is the improvement and elaboration of animal behaviours using photoreceptor input. Because
the basic role for all senses is to support behaviour, I argue here that this ‘behavioural drive’ is a general principle
governing the evolution of all senses. Photoreception serves many different types of behaviour, from simple shadow
responses to visual communication. Based on minimum performance requirements for different types of tasks,
photoreceptors are argued to have evolved from non-directional receptors, via directional receptors, to low resolution
vision, and finally to high resolution vision. Through this sequence, the performance requirements on the
photoreceptors have gradually changed from broad to narrow angle reception and from slow to fast receptor responses.
Also the requirements of high absolute sensitivity and good signal/noise ratio are likely to have increased as
photoreceptors have taken on the control of ever more advanced and demanding behaviours. We can assume that the
first animal behaviours required only very simple and low-performance sensory input. Selection for more efficient
behaviours would drive evolution towards better sensory performance, and this in turn would allow for evolution of
new and more demanding behaviours as soon as the sensory performance reaches the minimum requirements of the
new behaviour. Here I use photoreception as examples to show that new behaviours would only evolve if their sensory
performance requirements to some degree overlap with the corresponding requirements of already existing behaviours.
I argue that this need for sensory ‘performance continuity’ in the behavioural drive has been one of the most
important factors guiding animal evolution.

16:10-16:40
Kentaro Arikawa (ESB, SOKENDAT)
“Molecular logic underlying eye development in insects”

Insect compound eyes are random mesh of spectrally-heterogeneous ommatidia. Flies, locusts and leathoppers have
two types of ommatidia in the main part of the eye. The number of ommatidial types increases to three in butterflies
and bees, making the eyes of these flower-visitors spectrally richer. This is probably an adaptation for having
improved color vision for discriminating flowers. We here compared the developmental process of the eye in a fruitfly
Drosophila melanogaster and a butterfly, Papilio xuthus. A transcription factor Prospero (Pros) is expressed in the
precursor of a short-wavelength photoreceptor, R7, in all ommatidia in Drosophila. We found Pros expressed in two
photoreceptors per an ommatidium in Papilio: R7 seems to be duplicated here. Sign of ommatidial heterogeneity is
detected in Drosophila by stochastic expression of Spineless (Ss) in R7 in a subset of ommatidia; Ss-on and Ss-off. In
Papilio, two R7-like photoreceptors express Ss in three patterns, on/off, on/on and off/off, as if they correspond to
three types of ommatidia with different combination of two short wavelength receptors, blue-UV, UV-UV, blue-blue.
In fact, the adults of Papilio where the spineless gene is knocked-out by CRISPR-Cas9 express no blue-absorbing
visual pigment, resulting the eyes consist of only the UV-UV type ommatidia. It thus appears that the spectral
richness of Papilio eyes is somehow associated with duplication of R7-like photoreceptor in the evolutionary process.
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Monday, February 26th

17:00-18:00
Mariko Hasegawa (President of SOKENDAT)
“Evolutionary Studies and Society”

As of 2004, we have about 1.5 million scientifically named species. However, nobody knows how many species actually
exist on the earth. We know that there are many places where scientific exploration is still far from complete, and
new species continue to be discovered and recorded every year. We have not yet grasped the entire breadth of the
evolution of biodiversity on the earth. Adding to this sheer species diversity, life forms are also diverse in their size,
morphology, metabolism, ecological niche, to name a few. However, all organisms are made of cell or cells, take energy
and nutrient from outside world, and reproduce themselves. The width and depth of biological research areas are
overwhelming, and there is only one concept that is able to integrate all of them: evolution. Studies of evolution have
two sides. One is the investigation into the phylogenetic relationships among species: results of evolution. Another is
the study of the mechanisms of evolution: how organisms change through time. Charles Darwin was not the first
person to present an idea of evolution, but the first person to present a scientific explanation for the mechanisms of
evolution. Our knowledge about evolution has advanced immensely since the discovery of DNA, and expanded by the
neutral theory of evolution by Motoo Kimura. However, there are several persisting misunderstandings about
evolution, and the opposition against the idea of evolution from religious parties seems never-ending. I will discuss
about some future directions of evolutionary studies, including what it means to be an evolutionist.

Tuesday, February 27th

9:00-10:00
Karl Sigmund (University of Vienna, Austria)
“The Prisoner’s Dilemma: Partners and Rivals”

The Prisoner’s Dilemma game, the working horse for studying social traps, has recently undergone a remarkable
rejuvenation. New results allow to characterize partner strategies, competitive strategies and aligning strategies. If a
player uses a partner strategy, both players can fairly share the social optimum; but a co-player preferring an unfair
solution will be penalized by obtaining a reduced payoff. A player using a competitive strategy never obtains less than
the co-player. A player using an aligning strategy unilaterally enforces a linear relation between the two players’
payoffs. These properties hold for all possible strategies of the co-player and thus cover a vast range of behavior. The
new results will be embedded in an overview covering a wide field of theoretical and experimental results.

10:00-10:30
Hisashi Ohtsuki (ESB, SOKENDAT)
“Information availability and Evolution of indirect reciprocity”

Indirect reciprocity refers to a mechanism where those who help others obtain a good reputation and consequently
receive help from a third party. It is known as a key mechanism to explain large-scale cooperation by humans.
However, limited availability of social information would restrict the scope of indirect reciprocity; if correct reputation
is not available, this mechanism can break down. I will first show my theoretical and experimental results that
signaling one’s intention explicitly to others greatly contributes to the success of indirect reciprocity. In my second
study, I consider two situations, a public situation where one’s behavior is always observed by others, and a private
situation where one’s behavior is not necessarily observed by them, and ask whether or not an “honest” strategy,
which cooperates both in public and private situations, is favored by natural selection. Surprisingly, I found that the
honest strategy can evolve for a wide parameter region as a result of synergy between public and private interactions.

14



Tuesday, February 27th

10:50-11:50
Scott Gilbert (Swarthmore College, US)
“Legends of the Body: The Changing Notion of the Biological Individual”

The subdisciplines of biology — developmental biology, immunology, genetics, onclology, physiology, and anatomy —are
each predicated on particular models of organismal individuality. Molecular analyses of symbiotic relationships are
challenging our biological definitions of individuality and supplanting them with a new notion of normal part-whole
relationships. This new notion is that of a ‘holobiont’, a consortium of organisms that becomes a functionally
integrated ‘whole’. This multigenomic holobiont includes the zoological organism (the ‘animal’) as well as its
persistent microbial symbionts. This new individuality is seen on anatomical and physiological levels, where a diversity
of symbionts form a new ‘organ system’ within the zoological organism and become integrated into its metabolism and
development. Moreover, as in normal development, there are reciprocal interactions between the ‘host’ organism and
its symbionts that alter gene expression in both sets of cells. The immune system, instead of being seen as functioning
solely to keep microbes out of the body, is also found to develop, in part, in dialogue with symbionts. Moreover, the
immune system is actively involved in the colonization of the zoological organism, functioning as a mechanism for
integrating microbes into the animal-cell community. Symbionts have also been found to constitute a conserved mode
of genetic inheritance, providing selectable genetic variation for natural selection. Since we develop, grow, and
perhaps evolve as multi-genomic consortia/teams/ecosystems, the traditional relationships postulated between the
organism and the environment, the “self” and the “other,” are being called into question and re-negotiated.

11:50-12:20
Kaori Iida (ESB, SOKEANDAI)
“Knowledge and ignorance: How scientists are related to their causes and distribution”

Science produces knowledge as well as ignorance. Ignorance is an essential resource for science to continue; we conquer
ignorance and perpetually produce a new set of ignorance for further research. However, the distribution of ignorance
is uneven. This is a focus of my talk. There are multiple ways to construct ignorance. First, there are passive ways.
For example, for various reasons, some topics might be funded more or researchers may generally be more interested
in particular objects, hypotheses, methods, and interpretations. When this happens, a certain kind of knowledge
would advance more while the others are ignored or forgotten. Second, there are also active ways of constructing
ignorance. In case of the tobacco industry, it has been shown how regular scientific activities have contributed to the
intended production of ignorance. Scientists have accepted grant money from tobacco-related funding agencies
without realizing how they could collectively lend credibility to the funder and/or help forming a never-ending
“controversy” that the industry desired. It is critical for each researcher to be aware how their research could
collectively impact the society indirectly but powerfully. The failure of the recognition could lead to the loss of trust
toward science and of opportunities to utilize effective knowledge in society.
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1. Arikawa K, Iwanaga T, Wakakura M, Kinoshita M (2017) Unique temporal expression of triplicated

long wavelength opsins in developing butterfly eyes, Frontiers in Neural Circuits 2017; 11:96, dio:
10.3389/fncir.2017.00096

2. Stewart FJ, Kinoshita M, Arikawa K (2017) A novel display system reveals anisortropic polarization
perception in the motion vision of the butterfly Papilio xuthus, Integrative and Comparative
Biology icx 070:1-9, doi: 10.1093/icb/icx070
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4. Stewart F, Kinoshita M, Arikawa K: Butterfly polarization vision : Evidence for monopolatic motion
detection, SE3IELLE A B ALZ R KK, 2017511 A258-268, BRKXE, &

5. Naguloo N, Arikawa K, Kinoshita M: The retinal organization of a migratory butterfly, Parantica cita,

FEIMEEEERELFES RS, 2017811258268, BREXZE, 1M
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3. Pei-Ju Chen (B ) [ Analysis of color opponent mechanism in the optic lobe of the Japanese
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TRIEMFES T

Finlay Stewart (Assistant professor: Neuroethology, Neuroinformatics)

1. Research
1. Polarization vision in Papilio xuthus
I have published a methodological paper describing the novel polarization projection system I have
developed. Using this system, I have investigated the role of polarization in Papilio’s motion vision.
Building on my previous work on chromatic contrast, I have developed a model to account for my
findings in terms of the photoreceptors and early neural processing involved. The manuscript
detailing this work is almost complete and shall be submitted for publication shortly.

2. Bumblebee virtual reality
In close collaboration with visiting JSPS fellow Dr Elisa Frasnelli, I developed a closed—loop VR
setup to investigate the roles of motion and occlusion cues in Bombus ignitus. We have written a
manuscript and submitted it to several journals, but it has not as yet been accepted for publication.

3. Connectome analysis of the Papilio lamina
I have continued to work with Dr Atsuko Matsushita and Prof Kentaro Arikawa to characterise the
neural circuitry of the lamina. We have now identified the synaptic connections between 77 neurons
across six lamina cartridges. My recent work has been mostly concerned with analysing, visualising,
and interpreting the large volume of connectomic data we have gathered.

4. Phototaxis in Parantica sita
I have given technical assistance to Dr Michiyo Kinoshita, helping her to automatically analyse
phototaxis behaviour from video footage. I subsequently trained Dr Nicholas Nagloo in these
techniques to allow him to take over these duties in the future.

5. Killer fly aerial pursuit
I have continued my long—running collaboration on aerial predation behaviour in flies with Dr Paloma
Gonzalez—Bellido at Cambridge University. In the last year this has involved modifying the code I
previously wrote for the closed—loop system to allow new experiments to be carried out by students
Matthew Choy and Sergio Rossoni.

6. Visual leaf selection for ovipostion in Papilio
I have continued to supervise PhD student Hiromi Nagaya, offering advice and assistance with
statistical analysis and experimental design.

2. Publications

@ Research articles:

1. Stewart FJ, Kinoshita M & Arikawa K (2017) A novel display system reveals anisotropic polarization
perception in the motion vision of the butterfly Papilio xuthus. Integr Comp Biol 57, 1130-1138.

2. Satoh A, Stewart FJ, Koshitaka H, Akashi HD, Pirih P, Sato Y & Arikawa K (2017). Red-shift of
spectral sensitivity due to screening pigment migration in the eyes of a moth, Adoxophyes orana.
Zoological Letters 3, 14.

3. Chen P-J, Stewart FJ & Arikawa K (2018) The more, the better? A butterfly with 15 kinds of light
sensors in its eye. Front. Young Minds, 6:70. doi: 10.3389/frym.2017.00070

@ Conference oral presentations:

1. Matsushita A,_Stewart FJ, Miyazaki N, Murata K & Arikawa K (2017) 75 /\RERHD—K) v IZH
(T2 ELMC DERS A THEMIES BRI OvI I/ X EE B (SBF-SEM) IZL R4
Zoological Society of Japan, Sep 2017, Toyama.
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@ Conference poster presentations:

1. Stewart FJ, Kinoshita M & Arikawa K: Butterfly polarization vision: Evidence for
monopolatic motion detection. Japanese Society for Comparative Physiology and Biochemistry; Nov
2017, Fukuoka.

2. Nagaya H, Stewart FJ, Arikawa K & Kinoshita M: 7S 74 /\QEINTENIZH(THHEDE ).
Ecological Society of Japan, Mar 2018, Sapporo.

@ Outreach:
1. Stewart FJ: Diverse mechanisms for visual depth perception in arthropods. Aug 2017, Inverness
Royal Academy, UK [my former high school].

3. Education
1. Lecture series: “Computational approaches in neuroethology”, Feb 2018.
2. Scientific writing (English) workshop, Freshman course, Oct 2017.
3. Lecture for Micro— and macrobiology Il course: “Behavioral modelling”, Apr 2017.
4. Secondary supervisor to PhD student Hiromi Nagaya
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2. ARFERIXE

1. Ito M, Ohtsuki H, Sasaki A. Emergence of opinion leaders in reference networks. PLoS ONE 13(3)
€0193983 (2018)

2. Saeki K, and Sasaki A. The role of spatial heterogeneity in the evolution of local and global
infections of viruses. PLoS Computational Biology 14(1) e1005952 (2018)

3. Uchiumi Y, Ohtsuki H, and Sasaki A. Evolutionary emergence and maintenance of horizontally
transmitted mutualism that do not rely on the supply of standing variation in symbiont quality.

J Evolutionary Biology 30: 2211-2221 (2017)

4. Sasaki A, and Mizuno A. Partitioning light spectra: Adaptive stratification of phytobenthic
communities in Antarctic lakes. J Theor Biol 424: 1-10 (2017)
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“Mathematical Analysis of Spatial and Evolutionary Epidemiology” £ 1[EIMIMS/CMMA Mini
Workshop. 201853 H28H. BRAKXFHEF v/ X

2. {E 2R KEE. Cell-to—cell EZ (X ZHITED AL AD HIREIR T S hH ? Ecological Epidemiology:
Eco-Epi modeling and data analysis, B R&EBFRRKR2018RE RV L. 20185F3H 168, 4l
[ WZONIAVE W V2 B

3 AERKE T4V INIVHERDEFHERDDAIROIBIEBRBIRBBL I VROV L 2018452
A228. Wi KRZEFRHFELSHR—IL

4. fE/2K BA. RO centrality of metapopulation epidemiological dynamics.l {38 A O - $IBEF -1 &
LEARBEETIVLIARESR, 2007F 11 A11H, REXFXEFRKERFZHRR

5. The Institute of Statistical Mathematics, Tachikawa, Japan. Summer boot camp of infectious

disease modeling, 2017. Aug 1-10, 2016. Title of lecture: “Evolutionary Epidemiology” (20174 %
FEHEETIIVEHAFAI—X-HHER)
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. Yashima, A. S., and H. Innan (2017) VARVER: a database of microsatellite variation in vertebrates. Mol.

Ecol. Resources 17: 824-833

. Ohtsuki, H., and H. Innan (2017) Forward and backward evolutionary processes and allele frequency

spectrum in a cancer cell population. Theor. Popul. Biol. 117: 43-50

. Iwasaki, W. M., and H. Innan (2017) Simulation framework for generating intratumor heterogeneity

patterns in a cancer cell population. PLOS One 12: e0184229

. Sakamoto, T., J. A. Fawcett, and H. Innan (2017) Evaluating the potential roles of the Gray and

Extension loci in the coat coloration of Thoroughbred racing horses J. Equine Sci. 28: 61-65

. Akita, T., S. Takuno, and H. Innan, 2018. Coalescent framework of prokaryotes undergoing interspecific

homologous recombination. Heredity 120: 474-484.

. Okamoto, Y., W. M. Iwasaki, K. Kugou, K. Takahashi, A. Oda, K. Sato, W. Kobayashi, H. Kawai, R. Sakasai,

A. Takaori—Kondo, T. Yamamoto, M. Kanemaki, M. Taoka, T. Isobe, H. Kurumizaka, H. Innan, K. Ohta, M.
Ishiai, M. Takata, 2018. Replication stress induces accumulation of FANCD2 at central region of large
fragile genes. Nucleic Acids Res. 46: 2932-2944.

. Niida, A., lwasaki, W. M, and H. Innan, 2018. Neutral theory in cancer cell population genetcis. Mol. Biol.

Evol. (in press)
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CENEFH EELEGTFOHEILE 2017698 TRREYHZEIF—

. Hideki Innan Functional and genomic evolution after duplication The 43rd Naito Conference Hokkaido
. Hideki Innan “Population genetic theory for a cancer cell population” Chinese Academy of Science

2018%44A

. Hideki Innan “Evolutionary fates of extra gene copies and their evolution” AsiaEvo Conference, China,

2018%44A
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. Ito, I. M., Ohtsuki, H., and Sasaki, A. “Emergence of opinion leaders in reference networks.”

PLoS ONE, (2018), 13(3), 0193983, doi:10.1371/journal.pone.0193983

2. Nakahashi, W., Ohtsuki, H. “Evolution of emotional contagion in group—living animals.”
Journal of Theoretical Biology, (2018), 440, 12-20, doi:10.1016/j,jtbi.2017.12.015

3. Uchiumi, Y., Ohtsuki, H. & Sasaki, A. “Evolutionary emergence and maintenance of horizontally
transmitted mutualism that do not rely on the supply of standing variation in symbiont quality.”
Journal of Evolutionary Biology, (2017), 30, 2211-2221, doi:10.1111/jeb.13187

4. Reeves, T., Ohtsuki, H. & Fukui, S. “Asymmetric public goods game cooperation through pest
control.”
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01 HFEMIXDEES

No 1

BIEEE 2017

B ta B HA BiIEA

RG] BE

BEES 30DESa01
ElHAM-BAE BrimXnESH
ElHAMEEE Scientific Writing
MER-ER-HEFIOISL |EaEERKELSE
EXoE: 1

FlLH B8 Bk 3% pE I

B B2 E wEe-EEEEEEH

MEOMEHAGE

—RDEFREICHBSNI/IXIIEDSSICMA . RIBMUBIEICBLEN TS, COERTIE, RERX
[CEIT AR ERAEZEEET D

This e—learning course explores a new methodology for considering writing from the most relevant
perspective, that of readers. With this approach, you will not bother with learning how to increase the
appearance of elegance or the mere sound of power; instead you will learn to predict how most readers
will go about the act of interpreting your prose. Research in many fields has demonstrated that readers of

3 LR

HEOHZRE English derive most of their clues for interpretation not from individual words in isolation but from the
structural locations of those words in sentences, paragraphs, and documents. Coming to know consciously
as a writer that which native speakers of English know intuitively as readers will give you greater and more
consistent control over your written communication in English.

BEBE-B:BAREE FEESRX BT SRR GEEEETET S,

BEBEE-BH-EEE To learn various methods for writing papers innEnglish

A ST B AR BE~NDEHMERUVLER—F

RS s iR EE attendance, term reports
BREETE:

REETE:-BARE 1. EARGE

2. ER R R

Lecturer:Hideki Innan
Contents:

1. Basic Grammer

2. Paragraph structure

EiEr B AE EJIE R TAV
EheiGATREE Hayama

FRHEE HAREFE-IFXEE
RERFE

BEE-SEEBXE BHICHL
BEE-SEE R 2L

BEE HAKE HITAL
e HIZhHEL
HLHE EfE F
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No 2

BIEEE 2017

B 4 B A %=

&% 2A EXL

HE&ES 30DESa05
HEZBARE HE-Fifiédt=1
BEAMEEE Science,Technology and Society II
HEE-BEXR-HETOISL |(EamtERELRE
B 1

B A A ErEE
BEREH ERLZFEIEEH

MEOMEHAGE

[(EEHRNDEEFEZENIBICK-LBVGEIEFHBLEL]

MERMASKEHIMNFEEEZL-OL, FLEZDFHZEOTFREEEIHIRADOHAREICIL, FF
EHBEDERZERCGERL. BEOMEDEZCHEIMA/NIMIDNTHREAT HIENARDLND,
ARETIH. BEOHEL, IREVIEA—RAFOHRHA /TN DNTER ., BiRT 2REZE
13,

MEOMEEE

Because of the huge impacts that science and technology can have on society, as well as the large
amount of funding they require, researchers today are required to have a deep understanding of the
relation between science and society and to explain the social impact of their research, including its
significance for society. This course provides students with an opportunity to consider and discuss the
social impacts of their own research and research activity in general.

HEER-BNBEAXE

.Eﬁ?ﬁ?ﬁﬂi%f:&(fb'}é’fplfﬁFb, *i%bfﬁﬁ%[:%f:ié,rsj/QOF':OL\_CE%EEHL’ a%@ﬁﬂ:%@{
DIRGNZIDWTHEETBHIENTED,
"REFFLED-HDFRRIGHIELRADERICOVTEREZFED S,

#EER-BNRE

*To acquire an ability to discuss the impacts that research and society can have on each other and to
consider the possible impacts of one’ s own research.
*To understand the significance of various measures for the prevention of research misconduct

PR A ST B A GE

BE~NDEBMERTERLIERZR2—

Rl HE R S 5

Contribution to the class activity and the posters made in the class

REFTEBARE

HUHE FEEZ RAEHEE, KEF KBEEH
REEE:

(188)

F1E - AR ERE(337H)
MEREHIET—H 3y

(28 H)

F28 - AEDHEHE (207 5)

MBEHR T RAAY Ay HEDHEN EN - HHESHEE
E3H B PEO3I2=4H5—232(337H)

EE UROMEN - EM-HENEE
WEDFRGBT—oavT

Instructors: Kenji Ito, Kaori lida, Nozomi Mizushima, Yukinori Onishi
Contents:

(Day 1)

Section 1: Research Integrity (3 sessions)

Workshop: Research misconduct prevention

(Day 2)

BRRATEI R Section 2: Social History of Research (2 sessions)
Film discussion: Ethical, Legal,and Social Implications of research
Section 3: Science Communication (3 sessions)
Lecture: Ethical, Legal, and Social Implication of research
Workshop: A vision of your future research

EiniseT:HAE E IR OZAYS

EdiR IOt Hayama

FEAEE J—9 av7 - BEBAREBFIFEE

MNRPE 2,3,4,5

BEE-SEEAXE BICTEL

BEE-SZERE

Not specified

E=BAE

ﬁ'i:%iign

HIKE

A Bk
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BIEEE 2017

B ta B HA BiIEA

RG] +HA

BEES 10DESb07
ElHAM-BAE Bl 2RI AN
FBAFREE Introduction to the Science & Society Sub—thesis
MER-ER-HEFIOISL |EaEERKELSE
B 1

FlLH B8 I

BBEREH HEEHER B

MEOMEHAGE

HMALHRERXD=ODHRABDILTH RXDESHDERERER. T(ANv 3y, BlEFE
BLTES FENT—YEEY, ENELEICHRHBEZES LTS LT AMET D, GER)

MEOMEHE

This course is designed to provide students with working steps necessary to produce a research proposal
for the sub—thesis. Each student is expected to develop an individual thesis topic based on his/her
interest and submit written pieces including a final draft of the proposal.

HEER-BNBEXE

Eﬁ?‘iil‘j@g)ﬁ’cﬁs WX DEEH ZAATDEREFS RERTRICIIBIHIMARABINH O L
BiZ o

#EER-BHRE

Through this course, students are expected to learn how to develop a research proposal and to obtain
basic skills for academic reading and writing. By the end of the course, they are expected to have a sub—
thesis research proposal.

PR ST B A GE

XN DRE

PRSP 23

in—class work and homework (papers)

IREE AT

HLUHE FE E2.HhE FEE.KE F. KA EEH&
BAZ& A :5/29,6/12,6/26,7/3,7/24,9/11(3-4[R)

1.4>k0

2T LIE FEYVY . BLWEESR

3 XHRIZDWT: EIRT B, 5. E5. 51T D

AREDAHE

555

6B : T ORSAY ., TDMSA T4 HE
1HEHEDOTLEY

Lecturer: Kenji Ito, Kaori Ida, Nozomi Mizushima, Yukinori Onishi
Schedule:May29 June12,26 July3,24 September11(3—4rd period)
1.Introduction

2.What is research?: Topic, research question, and significance
3.Sources: How to choose, read, use and cite

4 Research methods

5.Arguments

6.Research plan: Outline and other fundamentals in writing
7.Students’ presentation (on research proposal)

i TN =E N E I ZAY

e TR Hayama

FHREE BAREF-(FHEEE
HNRFE 1,23

e S

SZE BEENT

£H
LZHE-ZEE R

It will be introduced during class, if necessary.

COI—RFTHZEMRIBELENELT L, BRIQEANGORY, BIFRXEECTFEDKEHD

: =5 - . E =
T%: B SO REEET B LERMET D,
e mE This course will be taught by all of “Science and Society” faculty members. If you are ESB students who
T~ are going to write a subthesis, we strongly recommend to take this course.
HAEHE thH FEEE
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Bl 45 B A FIES

Bl 5% HA R +HA

BHEES 10DESb08
ElHAM-BAREE Bt =im AN
BRI Introduction to Science and Technology Studies
MER-EXR-ZFIOISL [EmEEKELESE
EA0ES] 1

L E M H i faE

BERE ERAEHBEH

MEOMEHAGE

COBRXIEHALEDIGHRPEARICEALDHEIEEZRRELT, BFLARICOVNTOERMIEDS
5. HBROHELDEHL . BEB LTI N TOREXEZESHH BRIZDENZIRHITH_EENALT

This is an introductory reading seminar mainly for those who would write a dissertation on science and

FlEHOME HEE society. Reading assignments are mostly essential classics in science and technology studies. Enrollees
are expected to read all the reading assignments and to submit a summary for each.
HEBE-He9:BAREE BB ESmOERNMNNEEREHS . TN OV TEHRTABESFIRMTHEEENET S,
HEEHE-H:ERE The purpose of this course is to give an opportunity to read basic literature in science and technology
Bk 46 ST 4T : B A< B ?zi'rsz‘c“erT:E?'ﬁ’\Js BLIUREDTOHRE L. i1, ERLEEELT. XFOEMEL, TNICEDVE
- " TEEHiid 5.
D% i Evaluation is based on quality of submitted abstracts and discussion in class.

IRERETEBAE

&8 AfER (4R)[6A128 ~]

1A4or058 59230
2RK-Y—h R EREMHSEEIFETED

3T U—HZEEMDEE]

AD-TNUNTTHEDOHEZE]

58:x(/EY S vy Ir— [UI7AT7H U EETRRUT]
6.BThy—ILIRIZEAESNTILNDEE]

1L F—[tRERFIR]

8.FELED

June12~Monday(4)

1.Introduction

2.R. K. Merton, Social Theory and Social Structure, Part IV
3.T. Kuhn, The Structure of Scientific Revolutions

4.D. Bloor, Knowledge and Social Imagery

5.S. Shapin & S. Schaffer, Leviathan and the Air—Pump

6.B. Latour, Science in Action

1.L. Winner, The Whale and the Reactor

8.Conclusion

Einime B A EFroNR
EheIGETREE Hayama

FRSEE BARGEF-(FEREE
N RFE 1,23
BHEE-SEE BEEEZSE

H
LEE-SEZE KB

See the course outline.

BMEPEHRIDHORFRECITRGER, BIETFEE TECCHLREMARO—ERAETITHEIHE

iBE& BARE EOVADIEEDT L RBEX ML, FIEDREETIERSAREE T 5. COREDEEILIZDL T/ RIZ
KEESIC, BEFRIELHE LR TEHL,
Strongly recommended for those who plan to specialize in “Sciecne and Society.” Those who plan to
i E attend must contact the instructor at least one week in advance. The reading assignments are negotiable
INaER until the first class. Students should not rely on this syllabus to decide whether to take this course, but to
contact the instrocut directly.
BHEHE Pk FE—
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Bl 4 B 2 % HA

B 28 HA T &

HEES 10DESbO1
ElHAM:-BAE HEANFEE
ElEAMEE Integrated anthropology
MR -BR-HEITOISL |EmtEEELESE
BRI 2

LB EiE EHEpE
BESF ERBEEBH

MEOMEBHAGE

BAANEZ, MIEAEF. ZHFOANEZESFICOVWTOERMNGIHBEZZSEEDIC IREEEFDRS
#.AEMELTOEREHEMFETHAAMISOVTERD, (EPES)

Introduction to various fields of anthropology, including bioanthropology, cultural anthropology, and

FlEHOME EEE archaeology. The lecture will discuss both the biological and social aspects of humans, with particular
focus on the relationship between environment and humans.
BEHE-BWBARE ABZODBFOBRRGHMREICOVTEY, REABOELLISBREEDRIIRICESBIEZERTS,
WA= Gy HE To learn various fields in anthropology and discuss about the process from the emergence of modern
- IR humans to the beginning of food production.
BB T B ARZE BERDTL ROV IVE~ADEEK
D% i active participation in the discussion in the class

IREEE KRS

BHzER :11/8-9
BREAE:
1A42hA8 9230 NBZDOESTF—BAAERE, XEAEZE . E5F
2BRANEZLEVNSEM
SIHEANFEDEE

AIR%E NFEDEHE
5IRDITHRIEER

6. R DITHIRER
1ERELE

8.EME. BHEEDRS
9.8k, R&EIE

Lecturer: Hitomi Hongo
Schedule: November8-9 2017
Contents:

1. Introduction: Subfields of anthropology — Bioanthropology, cultural Anthropology, archaeology
2. What is bioanthropology
= sy T e sE 3. Evolutione of modern humans
BRETEL R 4. Characteristics of modern humans
5. Studies of modern hunter—gatherers
6. Studies of prehistoric hunter—gatherers
7. Study of prehistory
8. Sedentism and the beginning of food production
9. Domestication
ESiit =B EIIE I
EIGATEEE Hayama
FHEE BAREF/IFEE
XMRFE 1,23
BEE-SEEBKE BFIZAL
BRE-SEE R Not specified
& BARE
& EE
HLHE AP —%
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B e BF HA B EA

BrzE A EXL

BHEES 10DESb02

HEZBARE A tfctE

ElHAMEEE Biostatistics

MR -BER-HEIOISL |4 RELLE

EA0ES] 2

%L B fEs AR

BEREH ERHEH B

1 B OIS QA3 EMFHT—IDIREHETICONT, TOERERDEBEREMA/ \wro—ZERANV-EEZEL T, st
T BHOFEDER/LMIANBEICOVWTDEMEFDLSLETEHIEYT ., (ETER)

R EOWE 5E Introductory lectures on basic theories of statistical analysis with practical work on biological data using

statistical packages

HEER-BNEAGE

RN —CZRWNVEEON. Be, ETILER, —RIERBET LGEDREHBITERMEESTHL
EH(S, ZDEBELHIREIERDIEBREERDD.

#EBR BMEEE

Getting used to standard statistical analysese including ANOVA, regression, generalized linear model
analyses using R packages, and to get basic knowledge on underlying statistical theories

R ETfh: 2 ANEE BE~NDEBRERULE—F
E‘Zﬁ#ﬁﬁ:ﬁ% attendance, term reports

IREFE B

LS EAKEE,. KB A

B4 H:6/14,6/15,6/16,6/20,6/21,6/22

REEE:

tERKREBLS

1A FLOERRNLEEZS BEEEERERNAMXEITEZDBNZED)

QA OEAN (R, RS, T, K8 ERSM, MWL, t9%h, #TE BRE, £LE)
SHREMOMEATWLE (LRSI, FANMDD R, PEDLDS i, FIETE)
AEFREHORBOMENBERI(ER, BEIRERE, EIRFRHOSHEURTE)

S EREHMDE DB RI(AREAEZRETADLEDDHEFRE, REFRE)
BEHDERFESHIETIVLIZAN, ESETHHN(ERIE, FAEEA, HETALEER)
TERDEREZESHETETIVIZCAN, ESBTHIN(ZTEHELEDHT, XEEA, ETILEIR)
SEEEL T —AMMEIT (AP R Ty I EIGEDH) - 2 EEMEHT (FIA, NN2—2FBEDHE)

AR L5

9. BEERTELMHMIMDERTE

10. R DING AN DERETE/ XD AN ) O ET

11. — iR $EF2ET JL(GLM)

12. —fRIL#E RS ET JL(GLMM)

13. RAX$RETF DERE

BREE 2

Lecturer: Akira Sasaki,Hisashi Ohtsuki

Schedule: June14-16 and 20-22 2017

Contents:

By Sasaki

. Introduction to statistics: basic ideas and history

. Basic statistical tools

. Statistical comparison between groups (ANOVA)

. Statistical relationship between continuous variables, I (regression)

. Statistical relationship between continuous variables, Il (more on regression)
. Multiple explanatory variables (multiple regression)

. Multiple explanatory variables (MANOVA, interaction, and model selection)

. Discrete variables (Logistic regression — an example of generalized linear model)
By Ohtsuki

9. Goodness—of—fit test and test of independence

10. Various parametric and non—parametric tests

11. Generalized linear model (GLM)

12. Generalized linear mixed model (GLMM)

13. Basic Bayesian statistics

00O dO G b WN —=

ESNi Hin=E N EZEF /R
E iR I Hayama
FHRASE BAEF-ILHE
N RFE 1,2,3
sEE:

LRE-SZEBALE

[—EBEHETIVICEZEYRZO O OB R F2IHL T IR
[T—5FDE=ODMETETIVI A —RIEBHEETIL-BEAAXETIL-MCMCIEKETE
[FEtFAMIERKREHRSE

[BARPFOHTFIRRERRFHRS

[The R Tips— T—4 B MIREBROBZEARR -V S I4 V0 AFEREIA— Lt

BHE-SEEHE

ZOMARETE -0/ N\ —ORERWVE-T—E2DBINETIDOT, FBD/—~ XYV Y

: £E
R % A% AR—ILLTELCE,
R Bring your laptop with the free statistical packge 'R’ preintalled.
HLHE ERK 58
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Bl 4a s EA HILHA

B EE HAR £

BEES 10DESb04

BHEA¥-EHARE 2/0-3 705 Y=E

ElHAMEEE Micro— & macro—biology Il

MR -BER-HEIOISL |4 RELLE

B 2

LB tEE BRI

B EHZF ERBEEBH
-AIEASR PR

HMEOMEHAGE

HEEME. EEEYF. MEANEFE. AREVFOERNRZERS. 2ARZEEL T,
HIIZIBRET B,

EILFZECE

MEOMEHE

*1st semester, intensive course
*To learn the basics of mathematical biology, evolutionary biology, integrative anthropology, and
neurobiology in order to comprehensively understand biological evolution.

HEER-BNBEXE

A ERELCFERICETOMRATRALLBLIENFOERETERT 5,
"ML RELCFERTHESNDIMDESR -RERTOEMERDDIENTED,
SESHEREATEYZICEIEEELREETEZI L LN TES,

#EER-BNRE

*To learn the fundamentals of biology required to pursue biological researches at the department of
evolutionary studies of biosystems and to deepen the understanding of lectures and experiments offered
by the department.

*To conceive important biological problems from various viewpoints.

PR AEETAR: B A SR

T LD ERERRREEREET b,
% T TOHH 50%
YR LW A B R E NPT LKt 50%

PR ST 325

*An absence from lectures cannot exceed 25% of lectures.
~discussion 50%
*term paper in mathematical biology, evolutionary biology, integrative anthropology, and neurobiology 50%

REFTEBARE

REETHE:

48188 () 185R  BmAEYE - E T — LB (KEA)
48188 () 285R : £FE == /T/A;Eﬂ:%(Eﬂﬁ?ﬁ 1)
48188 () 3R  ELBEF ELLIES IR TAIVR (EHHFT)
48188 () 4B%IR LBV R - B E R A YW=E (5 < KIR)
48198 OK) 1B5[R : BAANTEZF - # L EEFE (RIEEE)
48198 (OK) 2B5R : FE ML D#ERE . N FELE R (FHIFETF)
48198 (K) 3B5FR :  FHfREEE - £ BHRYT / LELFE(HIBFZ)
48198 OK)AB5R : L £ B -4/ LEEF AHBREF)

48208 (R) 18R : 0 FHEE - YL AT LE L (KEEM)
48208 (K)285R  iEME S F - REZHF (KR—=%)

48208 (K)3BFR : L ANFEZ - BYE L FE (KEP—=x)

48208 (K)4B5R : L ITEVE R - B ITHE (BREZ)
AB218 (&) 18R - MEANEZ-THERE(RA)IEEF)
48218 (&) 205 : i3 TEIZ - RRE A S (4511 3K ER)

48218 (&) 365R . iFTENZ - BRRN T2 (KT FA)

48218 (£)48R . iR {THF - —1—042 T4+ I T4 A (Finley Stewart)

Contents:

18 April (Tue) 1st: Theoretical biology, Evolutionary game theory (Ohtsuki, Hisashi)

18 April (Tue) 2nd: Population genetics, Evolutionary genomics (Innan, Hideki)

18 April (Tue) 3rd: Evolutionary genetics and epigenetics (Takuno, Shohei)

18 April (Tue) 4th: Studies of evolutionary dynamics, Theoretical Population Biology (Sasaki, Akira)
19 April (Wed) 1st; Physical Anthropology, Evolutionary Genetics (Gojobori, Jun)

19 April (Wed) 2nd: The mechanism of adaptation and speciation (Terai, Yohei)

19 April (Wed) 3rd: Molecular Cytogenetics, Evolutionary Studies of Chromosomes and Genomics (Tanabe,
Hideyuki)

19 April (Wed) 4th: Evolutionary Physiology, Genome Genetics (Satta, Yoko)

20 April (Thu) 1st: Molecular Evolution, Evolution of biosystems (Ota, Tatsuya)

20 April (Thu) 2nd: Archaeobotany, Environmental Archaeology (Hongo, Hitomi)

20 April (Thu) 3rd: Palaeoanthropology,Zooarchaeology (Hongo, Hitomi)

20 April (Thu) 4th: Animal behaviour, Behavioral ecology (Kutsukake, Nobuyuki)

21 April (Fri) 1st: Integrative Anthropology, Behavioral ecology (Hasegawa, Mariko)

21 April (Fri) 2nd: Neuroethology, Sensory physiology (Arikawa, Kentaro)

21 April (Fri) 3rd: Behavioral neuroscience, Cognitive neuroscience (Kinoshita, Michiyo)

21 April (Fri) 4th: Neuroethology, Neuroinformatics (Stewart, Finley)

E iz B AGE T OZAY

E I35 P K 5E Hayama

1§Fﬁ|=lnl:l E:‘kggif:(iigg

Xt R 1,2,345

BEE-SEEBXE 827

BEE-SEEREE N/A

EZ BAE AERTRET S EEmGHERET S,

& K5 -1t is highly recommended to take the course at the 1st grade.
HLHE KH EH
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Bl 45 B A e

Bl 5% HA R +HA

BHEES 10DESb05
ElHAM-BAREE HrEHIEE
BRI Integrated Evolutionary Biology
MEH-BER-ZFI0I5L [EatEkElk=
BEfr¥ 2

L E M H i faE
BERE AR BEH

MEOBEBAGE

Bk EDEGRKE. 2F-HEMOHS -EREFTEMSDELBHSTIETRRE (CATL)MoERSh
T2, TDFVATLDERE, "VATLEERTHEFER". " EXMOMEER" RV HEERAD
5ot GEER) " LS B R A LRIt Y B,

Biosystems on the earth can be classified into systems with different levels of complexity, from a cell to

BBEOBMEREE society. This course is to discuss evolution of such systems from viewpoints of “elements (members) in
each system”, ” interaction between elements” and “theory to describe this interaction”.
BEBE-BW:EHAREE
B HIE- B3RS To get basic knowledege of biology, from the viewpoint of Evolution.
FAEEE Il A A 58
E‘Z.Eiﬂﬂﬁ:ﬁéﬁ_ Participation in all lecture offered is required
REE.BAE
Lecturer: Yoko Satta, Tatsuya Ota, Hideyuki Tanabe, Hisashi Otsuki, Nobuyuki, Kutsukake, Jun Gojobori
Schedule: December21,January11,17,18 Februaryb
Contents:
1. Tree of life — basic knowledge of molecular evolution (Yoko Satta)
RESHEEE 2. Human evolution — genetics, adaptation, environment(Jun Gojobori)
3. Prediction for future —mathematical and theoretical biology(Hisashi Ohtsuki)
4. Animal behaviour — mechanism and evolution(Nobuyuki Kutsukake)
5. Genome, chromosome, and cell(Yoko Satta, Tatsuya Ota, Hideyuki Tanabe)
X5 E: H AR EE EJNEROZAVY
EIGAT RS Hayama
FHEE REE
XNRFE 1,2.345
BHE SEEOAD A
%&f%%-%%%ﬁ% Not specified
& B ARE
EEEE
HLHE A EF
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Bl 45 B A HILHA

B EE HAR EX:

BEES 10DESb06
ElHAM-BAREE SZEHFEEE
EBEAMEE Laboratory course of Basic Biology
MER-EXR-ZFIOISL [EmEEKELESE
B 2

L E M BRI
BERE ERAEHBEH

MEOBEBAGE

AIHED A EE -AEMFORBICHEELTSLEEN ODOERMNLTRR A ZDMBERMICEEMN
BEEBL T, RBREYZOMEEIERE BHET . ERBREMICAN S TR LR—MERETIZ
DVWTHIEET L. (EH)

Laboratory courses. The program will include fields; ecology, molecular biology, cellular biology, histology,

HEOBERE ) . ORI

physiology, computer programming and scientific writing.
HEBE-He9:BAREE EREYFEMEAICIERETLL,
HEEHEZE-BWXESE The purpose of this course is to get overview of basic experimental biology,
B AR ETf: B AR BRE~NDEHMERULKR—F
FAE BT (i e 5 attendance, report

IREE AT

HLHHE KT TR, BIL F2. X8 A, & Bz, BIEJR Z. Finlay Stewart, B 5. FH %
FMT ST

BEEE:

5/8,9 :HFHEYE

5/11, 12 ¥R BTl =

5/15, 16: BP9 EE (ITENAERE HEMHERE)

5/18,19: AT 537 D EME

5/22, 23: B FIEMIRF

5/25, 26 : fHFX RS

R E R

Lecturer: Michiyo Kinoshita, Hideyuki Tanabe, Hisashi Otsuki, Nobuyuki Kutsukake, Jun Gojobori, Finlay
Stewart, Shohei Takuno, Yohei Terai, Atsuko Matsushita

Schedule:

5/8,9 : Molecular biology

5/11, 12: Cellular and tissue science

5/15, 16: Behavioral ecology and plant ecology

5/18, 19: Basic skill of computer programing

5/22, 23: Electron microscopy

5/25, 26: Neurophysiology

E 5 B ANEE ELFvN\REL. BYE

T Hayama

RIS 700

RS EESEISEES

I RPE 1,2,3

ZuE-SZE 0L AL

HEE-SEE R Not specified

BEEBAXREE T A YO FINTIFRIDREER R ZERA TS L,
BEEEE Read the original textbook.

HLHE AT EHK
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Bl b5 B HA FOES

GRS BE

HEES 10DESb09. 10DESb10, 10DESb11, 10DESb12. 10DESb13.
IR MRS BEEE I. IOV, V
EBEMEE Academic English I, 0. I . IV, V
MER-BXR-HE5I05 5L |EatERElLE

X0 2

El B faig H

EHSE HEHEEHH#

S IR IR BROLDONEREEE IO S LB AETT ., [RRIL BEN
HEORE A+ BE N IOTAERILT 51-0I-, HEEAEF-TOTTLTY . BICUALLRLEND. AN E
- ORGSR RN EEL TRATORSEREL TRY LT, RIESEA B
BELES. (HE)

This course is based on an education program developed by scientists at NIG. The contents cover various
HEOWE &E issues and weakpoints that are frequently observed in scientific situations. Ample opportunity is provided to

) practice various skills necessary for various aspects of scientific presentation and discussion. Students will
receive advice and guidance from a native speaker of English.

HEIL U ONEMLGEBREE LS L, BLALBLAVEL LGRS DBV ERAL, HEHR

ZEEAE. A- =R
BRAR BHEAE xR Al LAY MO NTELZDCL,
To learn how to contruct an effective scientific presentation. To recognize and overcome typical patterns
HEBEHE-BrYEEE of speech that impact comprehension. To learn to address important considerations when discussing
scientific logic.
R AR ET{H: B AR BRE~NDOEBE., FiEleH
B AE T 2B attendance, completion of assignments

Y208 : Todd Gorman

FiER  [ZEEMNBRULDEE. FHE]
6/23,6/30,7/17,1/14,7/21,7/28,9/1,9/22,9/29,10/6,10/20,10/27,11/10,11/17,11/24,12/8,12/15,12/22,1/12,
1/19,1/26,2/2,2/9

REEE:

1. What is Scientific Presentation

2. How to Convey your Message: choosing the right topic sentence
3. Choosing a title suited to the target audience

4,5.Asking Questions

6,7.Answering Questions

8. Easy-to—Follow Story with “Flow” and “Focus”, and Emphasizing Key Ideas
9. Speaking Techniques for Maximum Comprehension
EEEHEBAE 10.Describing Graphs

11.Describing Shapes and Images

12.Clarity in Scientific Explanations

13.Constructive Scientific Dialogue

14 Critiquing Presentations

15.Conclusions and Introductions

16.Deducing Conclusions: practice with provided data

17.Designing Introductions: practice with provided data

18.Full Presentation: practice with provided data

19.Effective Presentation Slides and Research Posters

20-22.Final Individual Research Presenation Symposium

(2B x £22[H])

Lecturer: Todd Gorman

Schedule:[The class will be available conditional on the enrollment of at least three participants.]
6/23,6/30,7/17,1/14,7/21,1/28,9/1,9/22,9/29,10/6,10/20,10/27,11/10,11/17,11/24,12/8,12/15,12/22,1/12,
1/19,1/26,2/2,2/9

Contents:

1. What is Scientific Presentation

2. How to Convey your Message: choosing the right topic sentence

3. Choosing a title suited to the target audience

4,5 Asking Questions

6,7.Answering Questions

8. Easy-to—Follow Story with “Flow” and “Focus”, and Emphasizing Key Ideas
9. Speaking Techniques for Maximum Comprehension

B¥ETEEE 10.Describing Graphs

11.Describing Shapes and Images

12 Clarity in Scientific Explanations

13.Constructive Scientific Dialogue

14.Critiquing Presentations

15.Conclusions and Introductions

16.Deducing Conclusions: practice with provided data

17.Designing Introductions: practice with provided data

18.Full Presentation: practice with provided data

19.Effective Presentation Slides and Research Posters

20-22.Final Individual Research Presenation Symposium

(22 classes of 2 hours each)

EF i A= E N EJIIER AV
iR TP Hayama

EREE BAREFIEESE
MNEFF 1

SEE:

N i"iﬁ =. R b J— > ~S T = o —_ N N N
BHE STEERE BEHAY YR TS RET LU TF—oas (. G 5E)

BEE-SEE R

E=-HAE

(R

HEHE Finlay Stewart
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Bl 45 B A £ H

B EE HAR £

HE&ES 20DESc02

BHEA¥-EHARE REZOFEHE

BRI Environmental archaeology

MER-EXR-ZFIOISL [EmEEKELESE

B 1

LB tEE E9EE

B EHZF e ANEF R
(3 EFH:E)

HMEOMEHAGE

RIBZ L FORRGHEG N, BEDABEIREORERICEL TEDIIGFERATONINEF S,
B2, BIIEYEFARODIICEVBEDEREHRART SHEICOVNTES LBEERERVV-EHEL
RORIEBFRENEREZST.

MEOMEHE

Learn various methods in environmental archaeology and discuss about the relationship between humans
and environment in the past. Introduction to analytical methods in zooarchaeology and
ethnoarchaeobotany including laboratory practice.

HEER-BNEAGE

REZHZ2ORAGMEFEZEMBL. BEDANBLRFIIOVWTERT L, BIVELRLEMELF
DFEIZDNTES,

LEBR BMREE

To become familiar with various methods in environmental archaeology and to discuss about the
relationship between past environment and humans. Learn the methods in zooarchaeology and

E'Z%ﬁ?qzﬁﬁ:lﬂ?ﬁg BEIDTA RNV AVEADER, BIENES I
AiE ST R EE active participation in the class, both in the discussion and practice

IREE AT

HLUHE A —F

BzER . 12/6-7

BREE:

1.4ohAR 923y BIEZHFEE
2. RBEHNZONLILHE

3. B ELE

4. EYPE LS

E S

Lecturer: Hitomi Hongo

Schedule: December 6-7, 2017

Contents:

1. Introduction: what is environmental archaeology?

2. Examples of research in environmental archaeology
3. Zooarchaeology

4. Archaeobotany

E iz B AGE EJIT e AV
EheiGATREE Hayama

FHREE BAREF-(FHEEE
HNRFE 1,23

Dr—LX-ZYALIBYDEEZFE | (RE—ER) SEEMK 1997.

Smith, B. The Emergence of Agriculture. Scientific American Library 1995.

AP —%
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BHEES 20DESd02
HEZBARE HARR A Y
ElHAMEEE Cell Biology and Molecular Cytogenetics
MER-BER-HE5T05 5L |EdnEEAAH LS (Department of Evolutionary Studies of Biosystems)
B 1
LB tEE Edliic]
B EHZF AL E YR
(3 EF:E)

MEOBEBAGE

DNA-SOVFL - A b IIAIS 51 3BA FREAIT OV TEBL . MIENDE. 2EHk
FAFSOREGERIES, TESTXT 4R, 5/ L BRESHE SOV THIRT 5,

MEOMEEE

Topics in molecular cytogenetics. A series of lectures will include molecular structure and function of the
intra—cellular supermolecules, DNA, chromatin, and chromosomes in relation to cell cycle dynamics,
nuclear architecture, epigenetics, genome evolution, and medical genetics.

LERFE BMBAGE

DNA- /O F2 - ZBAEOHAICE T AEANTHEESHEICET B EE /L. RBAT (T3
RAEBEREE, TIEDIRTAIR. T/ L8 BIEEZICHET IEHEETEDD,

HEER-BNRE

To learn about the basic structure and function of DNA, chromatin, and chromosomes, and to accomplish
further understanding of chromosome dynamics, nuclear architecture, epigenetics, genome evolution, and
medical genetics.

BB STl B AR BE~DEBRERULA—k

BfE s iR EE Attendance and discussion in the class, and report.
REETE:HAEE BRZEH :7/12-13, 2017

REETEREE July 12th—13th, 2017

EheiGp B AR EFrNR

EheiGATREE Hayama

FHEE HARZEFIXEE

XN RFE 1,2,345

%&ﬂ%-%%g:ﬁﬁiﬁg Molecular Biology of THE CELL (5th Edition) etc.
HEE-SEEHRE Molecular Biology of THE CELL (5th Edition) etc.
= HAE

2 RE

HLHE Hil £z
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BrzE A £

BHEES 20DESe02

BHEA¥-EHARE AR ITHFER

ElHAMEEE Neuroethology

MR -BER-HEIOISL |4 RELLE

EA0ES] 1

LB tEE Edwliic]

B EHZF TEIEYFER
(3 &EFE)

B S O A RUEDPES -BVOTHOFEICEHLIRE - PR - EEHEROLIAE. BANGHENZELE

' o 'g:-i,ﬁﬂﬂ_d—éo BEFELT. 2HFOa TR, BHICIELTEDONASESEFLERN 7T IO—F &R

Lecture course. Neuroethology is a field to study the neural basis underlying animal behavior by using

R EOMWE E different scientific appoarches. In order to understand the coordination of the sensory, motor and central

processes, students will learn about examples of neuroethological research including the actual
experimental approaches.

HEBR- BRI BAREE FEMITEBOES(CHLIMBERD L AZRANLDTFOMHEMAIERZZBINET S

YEEE- By RE The porpose of this lecture course is to understand discipline of Neuroethogy, which studies about the
e osRA neural system underling a particular animal behavior.

BB ST 2 A EE EE(30%) L AR—b(70%)

BiE TR R excerise (30%) report (70%)

A 1/15-16

1. THZOh O MHRITEHE

R ORERE

. EFDBRER

 BEROBETH

 ERLITEN
ECREFEE DO HEAIRE

1. ERQEREZELEEDAHN=XL

REFTEEARGE

SO, WON

Lecturer: Michiyo Kinoshita
Schedule:1/15-16
Content:
1. Neuroethology as a field of Ethology
(B E g.HBasic N(.egroscience
.Human vision
4. Visual ability in insects
5. Sun compass orientation
6. Learning and memory in Aplysia
1. Olfactory learning in insects

e TR EJIEROTAY.

EheIGET R Hayama

EHSEE BAEF-ITERE

XTRFPE 1,23,

#EE-SEE HAE TEOHREYF LT KSR
ZRE-SEERE Behavioral Neurobiology G. Zupanc
&= B AR SR

le% %58 Not spedified

HIHE AT #HK
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Bl 5% HA R &
BEES 20DES{f02
M E A H AR EMEEFER
EBEAMEE Population Genetics
MEH-BER-ZFI0I5L [EatEkElk=
EXoE 1
FlLH B8 EPfEiE
B B2 E HSREYEESR

(3 ERE)

HMEOMEHAGE

EMEEFX. HEIETOCRDFR/NEMTHAIHKLARIILTORLBIEFDHEELTILEZHEHAT LI LIS
FOT HEILDADZXLERBALLSEVWSI R TH S, EFEGEFOESR, HIFER. TLTSHROE
BLREIZDOWTHEET S,

Population genetics primarily considers the changes of allele frequencies in a population as a factor of

FlEOMEXREE evolution. This class introduces the history and basic theories of population genetics, and the near—future
perspective will be discussed.
HEHZ-BM:BXRE
BEE-BrEE
RRAE ST B A BE~NDERMERUVLEKR—F
FAE ST - S 5

BHZER .7/5-6
BREE:
1. REBEAZHDEREGS

2. B— B FEICHITHERIER
RETEHARE 3. 2BAZRRUVAV/INISEDEREES
4. DNA 2RO EHERFE
5. Coalescent IEEHMD EHE 1
6. Coalescent ¥RERD EHE 2
1. 57/ LBROEAERE
Date:7/5-6
1. Population genetics of phenotype variation
2. Basic theory in single—locus models
sl T g 3. Population genetics at the chromosomr and protein levels
PR AL 3 4. Population genetics at the DNA level
5. Coalescent theory 1
6. Coalescent theory 2
7. Population genomics
Einime B A EFroNR
EheIGETREE Hayama
Eg%g BARGEF-(FEREE
XEF 1,2,3
BEE-SEEHAE Genetics 1930~
BRE SEERE
BE B AE
i
HAUHE FNEg 5t
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Bl 4a s EA 5

B EE HAR FH

BHEES 20DESg06

BHEA¥-EHARE HFEE - B it SRl

ElHAMHEE STS and History of Science Il

MER-EXR-ZFIOISL [EmEEKELESE

B 1

LB tEE E9EE

BERE BeltuxEEHEH#

B E WS B AE THEPLH R IDTFORFREZE-OMREL HARMHIFMOMEE LG DERRILE T E
' i . BEBIIIRNTOREXEERH. TOENEIRHITELEZNALT S,

R EOWE 5E This is an introductory seminar for graduate students specialized in science and technology studies.

Enrollees are expected to read all the reading assighments and submit a summary for each.

LEEHE-BHBAGE

HERMHTRHmOEEXIETA ENISDONTEHRT IR ERU IS LFZBNET S,

HEEER-BNEE

The purpose of this course is to give an opportunity to read important literature in science and
technology studies.

PR AEET A B A GE

RESN-ZN. BLURFPORES O, 5. BERLEEZEL T XBOEREEL, TNIZEDVE
REHEIT 2.

Rl HE BT S 5

Evaluation is based on quality of submitted abstracts and discussion in class.

IREE AT

10/16~ %38 A (4FR)

1. Introduction

. A. Pickering ed. Science as Practice and Culture

. M. Lynch, Scientific Practice and Ordinary Action

. H. Collins, Changing Order

. S. Epstein, Impure Science

. H. Collins & R. Evans, “The Third Wave of Science Studies”
. P. L. Galison, Image and Logic

. Conclusion

coOdOoO GO WN

E S

October16~Monday(4)

1. Introduction

2. A. Pickering ed. Science as Practice and Culture

3. M. Lynch, Scientific Practice and Ordinary Action

4. H. Collins, Changing Order

5. S. Epstein, Impure Science

6. H. Collins & R. Evans, “The Third Wave of Science Studies”
7. P. L. Galison, Image and Logic

8.

Conclusion
i TN =E N E I ZAY
e TR Hayama
FHREE BAREF-(FHEEE
X RFE 1,2,3,4,5
1E£-5 BEEEZSE,

See the cours outline

gilﬁfﬂt?i‘%J%\E%O)jciﬂﬁiféif:éﬁ%t‘d’éo B PR RMAMIZBEBL TSI EERTHREY

& BARE BRENBF. BEBLHEDOLROLDT, BEFLEEL. TOHREEFITERIT HI L, REXMIE. 7
E?#%%ifliﬁ#ﬁﬁfﬁ'ét'd’éo COBREDOEEBIXIOIINRIKEFEETIC. BIEELHELHEHRTS
This course is mainly for the graduate students who specialize in “Science and Society.” “Introduction to
s Science and Technology Studies” is the requisite. Those who plan to attend must contact the instructor
INER at least one week in advance. The reading assignments are negotiable until the first class. Students should
not rely on this syllabus to decide whether to take this course, but to contact the instrocut directly.
HHHKE Rk E=
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Bl 45 B A £ H

B EE HAR EX:

BHEES 20DESg07

ElHAM-BAREE HER- Bt Siml

ElHAMHEE STS and History of Sciencelll

MER-EXR-ZFIOISL [EmEEKELESE

B 1

LB tEE E9EE

BERE Beltua=EEHEH#
(EEAEEE))|

MEOBEBAGE

BREHLUBRDORZEERS, EICEMFEREPDIC, —REMEZREMERH . HELROERNGE
ZAITDOVTES,

MEOMEHE

In this seminar, students will read both primary and secondary sources (mainly biology—related topics in
19-20th centuries) and understand basic concepts in history of science.

LERE-BREAGE

MEFRQERNLEEZAZHICDF, —RXER- — RIXBDBNG . SATA T DEELES

#EBR BMEEE

Students will be exposed to several basic concepts in history of science and learn how to use primary and
secondary sources and also to write clearly.

pltEET{i: B AR 5E

BENNORE

Rl HE BT S 5

in—class work and homework (papers)

IREE AT

HYHE hEH FEE

10/16~%&E A (3FR)

1.Agnotology: {E¥) &7 EH

2MWBRDER . YD EE

3A—L DEDRBREZTDHE

ATEEFEDOR? 1R ETOEGEE. AT IVERIDOIBHR )
5.EEEMN

6.fRULRIZ | EIERID: FFR, LAt a, OvHITIS5—
1RERE P EMEES

(BEEBBICEY. EEQENELHY)

Lecturer:Kaori Ida

October16~Monday(3)

1.Agnotology: Plants and Empire

2.History of the Earth, History of Living Things

3.Darwinian Revolution

4.”Father of Genetics”?: Hereditary concepts before Mendel and “Rediscovery” of Mendel
5.Eugenics

6.What is “good science”?: Nazis, Lysenko, and Rockefeller

7.Science controversies: Science and Values

(Some of the topics might be altered.)

EiGrT:HARE ElFv /AR

K5 AT R 5E Hayama

HHEEE BAREFILXEE

SEELS

BZEE-2EZEBAE BENTEEET

HEE-SESHE will be introduced in class when necessary
&= - HAE 2L

E& %EE N/A

L thH FEE
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B ta B HA %A
RG] &
BEES 20DEShO1
ElHAM-BAE SEERERE L WA A TART1IRER)
EBEAMEE Advanced Course I
MEH-BER-ZFI0I5L [EatEkElk=
BAIE 1
FlLH B8 EPfEiE
B B2 E SEERENE
(3 ERE]

MEOMEHAGE

DFEL - TFREBITE. EVELOTOLRELAEERT H-ODUEDFET, RE. £YF
DEVWEREDHBH TERSN TS, LML, TOEKML A EZEREFREIEM T, BEEL—5—T
073 LDBFTEBYTIThN S, REETIE., 2 FHEL - D FREBITOEYFR - EiRHER LI
Ea1—3—Z2RAV5-HDEBRMNFEICOVTEY, BEEOMBIFIRATESLLSIZT S,

HMBOBMEEE

Molecular evolutionary and phylogenetic analysis is an essential technology to study the process and
mechanism of organismal evolution. Therefore, nowadays, it is widely used in a variety of study fields in
biology and life sciences. However, its fundamentals of theoretical background are complicated and
analyses are usually practiced with the aid of computer programs. Therefore, in this course, by learning its
theoretical background and practical means, students are expected to become able to apply molecular
evolutionary and phylogenetic analysis to their own research project.

ZEHE- B HAGE

DFEL - FRIABITOERZIEREL . B W TRITATESLSITHSC L,

#EBR BMKEE

To become able to apply molecular evolutionary and phylogenetic analysis to own research project by
understanding its theoretical background.

Rl AR B A 5E

BE~NDEBRERUVLAR—F

PR 5T i 3 5E

attendance, term reports

IREE AT

ELHE BAME—E (HEBMKRFRR)
A 11/15-16

I.DNA B R BEHETI/BREBROEMFRHERE
2. DNA 15 £ B U E DRI R iR

3 FEETDEBELSA
AFRB|T—RADEET A Ak

5.7 FRIFHIHETE DIEmAOE LR

6.7 FRIABHE T DEELICH
1.9FRFHERNFNAA A TAITAIR

Lecturer:Koichiro Tamura

Schedule:11/15-16

Contents:

1.Biological basis behind nucleotide and amino acid substitution
2.Theory for estimating the number of nucleotide substitutions

PR EE 3.Basic theory and application of molecular clock
4 Multiple alignment of sequence data
5.Theoretical basis of phylogeny inference
6.Application of phylogeny inference
7.Bioinformatics by using phylogeny

EiniseHAE E IR OZAYY

EdiR IOt Hayama

Eg%ﬁ BAREF-(FEE

= 1,2,3

%Eiizi HARGE ﬁi?;ﬁﬂ:tﬁ?%%ﬁ? (HERLE)

:E"ﬁ E:ﬁég t‘[:d:L/

BEZ B AKE BIZHL

EE %8 BIChL

HAHE FEa FH#§
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18 SEEH PRIV (HEWEE L R £ 4 R)

No 18
BIEEE 2017
Bl 45 B A £ H
B EE HAR EX:
BEES
F B & ARE EERTRAN ENELRETER)
BEAMEEE Advanced Course IV
MER-EXR-ZFIOISL [EmEEKELESE
B 1
L E M EP95EE
BERE SE R
(3 E=RE]

HMEOMEHAGE

PFRFEBILEREL TV - EHRMEMERICEEZEEEVEL - REHELFITEILD S HNETEREFIC
EDISBEIEDEBE-DHO DB ERESHINIZLELT =, LLEY / LAEYZ (T EEFDORAEELTOEE
[ZDWT., DLBOEMEHFDOLE HLLWERZLDOHYET . ChETEANAELTES -, EPD
R EMOREEL. BYEBEMDENEEAET O FEBICOVDTOREEMFHZ., EILFDHEL

REBBAITARILZOHL ., LI T BEENIFZDOMN, DFY . INED LS EILEHAEELTLES:

LOMWITOWTEBEREL, BRLTLELVLERNET,

HE QM= FEEE

ZEHE-HrBAGE

HEHE-HHREE

PR ST B A GE BE~NDERMERUPLKR—F
Pl e 5T i 3K 5E

IREE AT

UK E RAMER (RBEEYFEHER)
BHsEH:1/31,2/1

BEEE:

1EMD R

2. ENYHAAE S HEHRRE ODSE LY
SHififaMhsZHME~DEL
AREYIDRT—T5 DL GRaR BB DL & B S k1)
5.0 tfREMNSEBRMEADYTOT SIS L
6HEMEBREEIL DD FHENE
1EMEEMDYT / LITAREEEBEFOEILDHEES
8EESEILHEDEL

0B DD FHE
RERTEREE
Einime B AE E IR OZAYS
EheIGATRE Hayama
FRSE BARGEF-(FEREE
XN RFE 1,23
ZEE-sEEBARE 2L

LEE-SZE R

Not specified

B O REG. BIROEL. RT—T50 D&, £FEDEL, BEMERIL, BYHan)Tns 53>

EH=FN J.BREEILDODFHE, REBGFOT /LLRNILTOHEIL, EEEICTHEDHEIL ., FBRRD S FHE
BISOWTERT 5.
I will talk on the following topics based on my research history and discuss on future directions of plant
evolutionary biology: Phylogenyof land plants; evolution of plant cells, body plan, life cycle, reprogramming
s system of differentiated cells to stem cells, and organs;
genome evolution in plants; role of self-organization in macro evolution; evolution of complex and novel
adaptive traits; speciation.
EEEE P EF
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19 EBHFRH/X (BEEBHEBPER)

No 19
BIEFE 2017
Bl 45 B A %5
Bl 5% HA R &
HE&ES 20DESh11
REAWE AR EEHFRRX (BREE BT ER)
ElHAMHEE Advanced Course X 1
MEH-BER-ZFI0I5L [EatEkElk=
EX0E 1
L E M EP95EE
BBEREH SEERENE

(4 FE=RE]

HMEOMEHAGE

BERFERRIE, P HLATICE, SROEFHREMNLIEOoLIPHEEHN TV LML . ZD
BROREHEICEANSEZA-DIXEFRBEERZTHD, BBRBIAEORECEYNEROEELRE
T SEHOEMEHRELERRODREDFTLREZLGRETH D, BARFERRL. KRIWTER
BAHELDIC, FHEREICHNT HMETAEZERBSE TEf, SHIT, LEFH DD HFMLEIRLT-
EEEREL SHEGFEERBREROFERICKY ., BABERZEMEL TS, XEETE. ER
BHARZPOEME BREMAE~OEARDHELY . FRADEBBEZDLDELENLTNEL,

MEOMEEE

Population ecology, once said by young researchers a few decades ago to have ended its role, has fully
faced on the environmental problems. Conservation of endangered species and the overexploitation and
its recovery of bioresources are the most important topics in biodiversity and ecosystem conservation.
Population ecology has developed systematic theories as well as statistical techniques to deal with
uncertainty. Due to the progress in population genetics and adaptive dynamics in evolution, population
ecology is now fused with evolutionary ecology originated from the other field. In this lecture, we will
introduce the basis of population ecology and its application to environmental problems, as well as the
developmental process of the discipline.

LEEHE-BHBAGE

BEARGFLEERFOEBRSLIFREERL . TNEIRBME~NDERT H-ODFEICERT 5,

HEEE-BHNEE

To understand the basic concepts and theories of population ecology, and learn the technique to apply
them to deal with the environmental problem.

pltEaTfili: B A 5E

BEDOUELE LA N BREEHMT S

Rl HE R S 5E

Evaluate the understanding by term report and Qs and As in the class

REFTEBAE

FLUHE WEBZ (BEEIKS)
BHs% H :10/25-26

REEE:

1R AIRE RN MIBREZORRA
2373/ ODE IR EREBE
SIEMHIBEIBETIY U HIRESETE
A5V RIERIRE (BET VT —RABBREE)
5.0 KRERMIRBLETMET 1T DRI RY
6. E BN RE R EREBDEL
THIRIYRECE A
SEAFREEREFOREEZZAE-LD

Lecturer: Hiroyuki Matsuda (Yokohama Natioinal University)

Schedule:October 25-26

Contents:

. Sustainable fisheries: the classical theory and its limitation

. Extinction risk and recovery plan of Southern Bluefin tuna

. Adaptive management for Yezo sika deer

. Exotic species problem (the eradication program of mongoos in Amami Island)
. Environmental impact assessment for Henoko U.S. military base and the extinction risk of dugong
. Adaptive dynamics and the evolution of anisogamy

. Conservation and management plan for brown bears in Shiretoko Peninsula

. What supported the development of population ecology

OO WN—

£ TIHEEN

£y
a

p=[11]

ZEF v /AR

H
% 15 77 B8

Hayama

[EMEA

BAREE(FEEE

RELZS

1,2,3

RERISEERET

ZHE-SEEHAE
LZEE-SEEXKE

E=-HAE

% %

HIHE

fER K 58

103




20 FciE %55 X L (Computational approaches in neuroethology)

No 20
BIEFE 2017
Bl 4a s EA £ H
B EE HAR £
BEES 20DESh13
HERAMBAREE S Fl 4% 5% X 1T (Computational approaches in neuroethology)
B EHB#EE Advanced course X Il (Computational approaches in neuroethology)
MR -BER-HEIOISL |4 RELLE
B 1
LB tEE Edwliic]
B EHZF TEIEYFER
HEOBME - BAXREE GEZ=1EE)
Neuroethology is the study of the neural mechanisms underlying animal behaviour. This course covers how
EEBOME R modelling and simulation can further our understanding of these questions, as well how computers can be

used as tools to perform neuroethoogical experiments.

LEEHE-BHBAGE

#EER-BNRE

Students will learn general principles of modelling by studying examples from models of single neurons to
whole—organism behaviour. They will also learn practical experimental techniques including stimulus
generation, behaviour analysis, and closed—loop control.

E‘A:_n"ﬁﬁ ?Wﬂﬁ: H ?FEE Written/practical assignment
J‘T_‘_Zﬁﬁﬁ gWﬂﬁ:%‘é_ Written/practical assignment
RESTE.HARE

£y
=]

i

B

Lecturer:Finlay Stewart

Part I: Computational models

1. Modelling individual neurons

2. Modelling neural networks

3. Systems—level models

4. Modelling complex behaviour

Part II: Computers as experimental tools
5. Automated behaviour tracking

6. Stimulus presentation

7. Closed—loop systems

EiEr B AE EJIE R TAV
EheiGATREE Hayama
FRHEE REE

X R 1,2,3,45

BZEE-2EEBAE

HEE-SEEHRE P Dayan & LF Abbott: Theoretical neuroscience

EEBHAE

R R and ImagedJ / Fiji (all free software) are required / recommended for the completion of the assignment.
HU%E Finlay Stewart
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21 ERBEERXVI(TES IR TAIRX 5/ LELER)

No 21
BIEEE 2017
B ta B HA %A
RG] &
BEES 20DESh16
ElHAM-BAE FERIPRHBXV(TEC IR TA(IA T/ LELER)
EBEAMEE Advanced Course X VI
MEH-BER-ZFI0I5L [EatEkElk=
EXoE 1
FlLH B8 EPfEiE
B B2 E SEERENE
(EE3EE
IEDIRTAOR T I LEILER, TED IR TR L BRI ELEZFEHENTRERIZIEZZ S

MEOMEHAGE

N EEFEBRREROECEMRIINHTHD ABBR TR BEFEIEDIRTAIVADERE, &
GIERETDRBOELT / LELRICEDLIHFEETEINEFES,

MEOMEHE

The term epigenetics refers to heritable changes in gene expression that does not involve changes to the
underlying DNA sequence. In this class, students will learn the basis of genetics and epigenetics, and will
learn how genetic and epigenetic changes contribute to genome evolution.

HEER-BNBEXE

EWEILEEET S ETERGERGRTE. IED IR TAIVRDERMBEFE S
R ETIED IR TAORICET AR ABIEYIIZDOVWTERN TESLIIZT S,

#EBR BMEEE

To obtain the basis knowledge on genetics and epigenetics for understanding evolutionary biology.
To learn how to discuss any biological topics related to evolution and epigenetics.

RRAEET A B A GE

& (50%)
=IRLAR—b (50%)

PR T 3R 5

discussion (50%)
essays (50%)

IREE AT

BAzER : 2018/1/24-25

REEE

1. B OERE
2IEDIRT AU ADERE

S IEY IR T4V RERERLE

A ITEDIRTAURERNLREIE
5. S URRY UFEBRHIEE S/ L
6. TEYS / Lk

Lecturer: Shohei Takuno
Schedule:24/Jan/2018-25/Jan/2018

Contents:

1. Overview of genetics

2. Overview of epigenetics

3. Epigenetics and response to environments

4. Epigenetics and stress memory

5. Regulation of transposon expression and genome evolution
6. Evolution of epigenomes

e AR IR ZAY

%ﬁﬁ%?ﬁ:ﬁﬁg Haya[na _

ﬁgéin BAREFE-LHEE

X RFE 12,345

5512 3EEAEE

BEE-SEEEE Chromatin and Gene Regulation: Molecular Mechanisms in Epigenetics (B. M. Turner 2002)
5% HAE

i EE §

E=E 2| =EEF BE
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22 S EBRZRERXVI(HESFE RS

No 22
BIEEE 2017
Bl 4a s EA £ H
B EE HAR £
BEES 20DESh17
BHEA¥-EHARE SEEREERXVI SHREEER)
ElHAMEEE Advanced Course XVII
g%g-ﬁlﬁ-ﬁ’éjn’f%l; AmEAdRELLE
YRE 3
LB tEE Edwlic]
B EHZF S B R
S HEFE CAVLN AN BT EDEARRLT I— VN MRT I, 7—SRE. AT
' i EEEBRNICEALER  HESAEOMEBMAEICOVTHERT S, (EFHER)
This course is a general introduction to social research methods. We will cover basic concepts and
R EOWE &E techniques of research design, data collection, and data analysis of quantitative and qualitative
SRR approaches. We will also consider the ethical implications of social research in the class discussion.
BEBE-BW:EHAREE HEREZOERIMBOES,
B HIE- B3RS To obtain basic knowledge on social research methods.
FAE ET il B ANZE ERADSH 70%, FIRLR—E30%
BfE s iR EE Involvement of discussion 70%, Report 30%
Bz H:10/19,11/2
e
vl = . = 1 KEg 5 %g
*E%:#E.Ezknn 2. 7>/7-_|“§J§]E
3. AVREA—FRE
4. #HERAEICE FEGIERERE
Lecturer: Nozomi Mizushima
Schedule:10/19,11/2
Contents:
e =) T R 1. Overview of Social Research Methods
PRETEL R 2. Survey Research and Questionnaire
3. Interview methods
4. Ethics of Social Research
E iz B AGE E I OZAY
EheIGATREE Hayama
Eg%ﬁ BAREF-(FHEE
X RF 1,2,3
BHEE-SEEHARE BIZHL
%%g f%’%:ﬁ%g Not specified
Ea HARGE
BEHEE
HHH S KS &
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23 EEHPFERI.I. IV, V

No 23

BIEEE 2017

Bl 45 B A HILHA

B EE HAR WA

BEES 30DESi01, 30DESi02, 30DESi03, 30DESi04, 30DESi05

ElHAM-BAREE SEEHFERI.I.M. V.V

ElHAMHEE Special Seminar Series I , I, M, IV, V

MER-EXR-ZFIOISL [EmEEKELESE

B 2

L E M EP95EE

HESE EBHEER \

S BABAB CART I BB oL 0T v—. ZONHOHRRRDEE CERD LV S RO R
' o LZEBEDOMREELEZH, FICHEMMOMRERLICEERT L, GER)

REOMWE HE Series of eight lectures by leading scientists. Speakers are selected from five areas of the department.
I~AR Each lecture consists of 1.5 hr talk followed by 1.5 hr discussion session.

BEBE-BE:BAEE

BEEHEZ-HAHEEE

FRAEETf: B AR IS ~DEBE-RER-LHR—FTEHMT 5.

RRAEST MRS attendance, involvement in discussion, essays

IREE AT

BEE:
6/13: 54 NER(EHAXZHH) EREEREMEORETEYFEPSHEZRAN-ErDOELEDE/
HILEZ ]

/1118 BEFRCLEEXRFHEEN 27 HRDK)JE (Phoebastria) D R IBF &7 FE2E |

%%/;é PEH BOLEEXRZERR) BRI —VDBBE - F-UBEELDERLREERBEDI
E |

10/17:8F Ft (LB EXRFHIR) ENEEHERINDYT / L IREEZEZ D]

11/14: 5 RIE (REBXZHIIR)[KTE |

12/12: 85K ZR(EEEMEE) EDEIS—V ) BRI -RIBEEINT-3E ]

1/9: A FHEWUKRZELRZ) AT HOUREMAVETURTEA BT FHEERE)

2/6: T BEFEXRZAKEE) T /LD LIEEZVOAXFTAFTICEITIEBE AT LD ]

Schedule:

2017/6/13: Masanori Imamura: Evolutional Developmental Biology and Medicine with Primate Stem Cells
2017/7/11 :Masaki Eda: Phylogeography and taxonomy of Phoebastria albatrosses (Aves: Diomedeidae)
2017/9/12:Hiroshi Nishiura: Reconstructing transmission tree: Novel reconstructions and estimation of
the effectiveness of case isolation

2017/10/17: Tetsuya Ishii: Thinking about editing the human germline genome

2017/11/14 : Takeshi Furuichi: TBA

2017/12/12: Takao Suzuki: Camouflage: Solved problems and remaining mysteries

2018/1/9:Hideaki Takeuchi:Molecular/neural basis underlying social competence in medaka fish
2018/2/6: Takashi Tsuchimatsu: The genomic basis of mating system evolution in Arabidopsis

EJITE R OZAVY

EheiGAT RS Hayama

FHEE HAREF-IFEE

X RFPE 1

BEE-SEEHARE ENHP(ZEEE

HEE-SEE R Please refer departmenal website
w2 BARE

E&RiE

HIHE Hia £z
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20175 EAREHFEER HAMKRUVAE—E

HiE BT -FTE AL HAEHE
SRR ERBLEMEORBLEYMFELPSHIlAE
REARFEH Aui-etD L EMZF/HILESF
%£1[E 1201746 8 13H HilFz
Masanori Imamura Evolutional Developmental Biology and
Medicine with Primate Stem Cells
IHES F 271K E (Phoebastria) M R i IE
dbiEE K FEAD FLNFEE
%2[@ 2017478118 B A —E
ylogeography and taxonomy of
Masaki Eda Phoebastria albatrosses (Aves:
Diomedeidae)
G ) EERVNI—IOBEE FI- LB
LEEXKERIR DERELREERBEDNRETE
%3 12017498 12H B . P - e N
econstructing transmission tree: Novel
Hiroshi Nishiura reconstructions and estimation of the
effectiveness of case isolation
BHEH . _ -
A ENETEMIRRINDY ) LiREEEZD
4[m] 120174108178 KEH
Tetsuya Ishii Thinking about editing the human germline
genome
ELiilEs =
HEKE LD RE
&5[E 12017411 148 EHEZ
Takeshi Furuichi TBA
BARER BENEIS—V2): BRSN-FELES
BT E ni-ak _
56[@ (20175 12H 128 8% )11 3RO BB
Takao Suzuki Camouflage: Solved problems and remaining
mysteries
L AENDHBMIAVETUREEH T HF
] LU K2 HE IR AR AL AR
%70 (20184 1H09H ATREAK
Hideaki Takeuchi Molecular/ne.ural basis u.nderlying social
competence in medaka fish
TMERS 5 ) LDIEROA4XFXF 21+ 5408
FEREAEHRIR AT LD
%8[a] 120184 2H6H HIEEF

Takashi Tsuchimatsu

The genomic basis of mating system
evolution in Arabidopsis
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017TEE £ERFERD : 201746138 (K)

EEAA ML
EREEEMBOREEYMFEL IPSHIEZRAV-E FDOELEYE/EILEE

Title:
Evolutional Developmental Biology and Medicine with Primate Stem Cells

KA - SO
RBXFESREMRF 7/ LHRHREHA 7/ LELCSE - B

Lecturer : Masanori Imamura (Assistant Professor, Kyoto University)

Abstract:

For life sciences, the mouse has been widely used as an experimental
mammalian model. However, primates have physiological and developmental
characteristics different from those of rodents, such as long-term postnatal
development to sexual maturation. Therefore, simple extrapolation of mouse
insights to primates is not appropriate. Indeed, an increasing number of studies
have revealed the presence of different developmental dynamics and molecular
basis between the mouse and primates. In addition, albeit the mouse is an annual
breeder, most mammalian species are seasonal breeders in their reproduction.
Hence, it is essential to investigate biological characteristics in each species of
interest. To determine the primate-specific programs underlying germ cell
development, we have carried out molecular dissection of spermatogenesis in the
common marmoset, a small New-World monkey. Since primate development has
been far less well characterized, the advance of primate developmental biology will
facilitate understanding of the diversity and specificity of primate characteristics,
and also provide a fundamental platform for the conservation of valuable resources
and reproductive engineering.

On the other hand, induced pluripotent stem GPS) cells can provide an
excellent in vitro system to monitor and manipulate mammalian developmental
events. While iPS cells are generally considered as a tool for regenerative medicine
and drug discovery, the potential of iPS cell technology is not limited to the medical
use. Here, we are interested in the application of iPS cells to evolutional biology.
Albeit divergence between human and chimpanzee genomes is only 1.23%, they

exhibit distinct biological and medical features. To date, to uncover the molecular

109



mechanisms responsible for the hominization, comparative genome and gene

expression analyses have identified several human-specific genes or sequences;

however, the functions or consequent phenotypes remain poorly defined because of

the ethical and technical issues. The 1PS cell technology enables us to carry out

functional assays of the human-specific genes in vitro. Challenges to reconstruct

human-specific developmental and cytological properties holds promise for decoding

the hominization-responsible genes.

FOFEENTATELARNESSEXM, #®X. HPLE

L

RMEZ T4 2&&<hhrd | AL BEER] F14

HMBEX TEEEE ANDELELEATZERE] £

AR ECDRET / LTHES] FiEw

Vimal Selvaraj, David E Wildt & Budhan S. Pukazhenthi. Induced pluripotent stem
cells for conserving endangered species? Nature Methods, 8: 805-807 (2011)
Michael A. Dyer Stem Cells Expand Insights into Human Brain Evolution. Cell
Stem Cell, 18: 425-426 (2016)

Jarrod Bailey. Lessons from Chimpanzee-based Research on Human Disease: The
Implications of Genetic Differences. ATLA, 39: 527-540 (2011)

ZIFANBLHKE  HIFZ
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017TEE £ERFERQ : 2017FTANAB (K)

EEAA ML
TR T7HRYD FYE (Phoebastria) MDHRIKhIBZE & HEEFE

Title:
Phylogeography and taxonomy of Phoebastria albatrosses (Aves:
Diomedeidae)

WEK4A  THRE JtEEXFHEE
Lecturer : Masaki Eda (Hokkaido University)

Abstract:

The Short-tailed Albatross, Phoebastria albatrus, is a vulnerable seabird species
that breeds in two island groups in the western part of the North Pacific Ocean. In
the 2016/17 breeding season, the world population was estimated at around 5,800
individuals: 80% of them breeding on Torishima, and 20% on two islets of the
Senkaku Islands. The species is tacitly regarded as a single management unit and
international conservation efforts consider its population structure to be of low
concern. However, our molecular analyses of archaeological remains and modern
samples indicate that this assumption could be wrong. We found that two distinct
populations of Short-tailed Albatross existed about 1,000 years ago, and that the
sequence divergence between the two clades of the species is greater than that
between other Diomedeidae sister species. Although this species was exterminated
1n most breeding colonies, descendants of each of the two populations seem to have
survived, with some exceptions, on Torishima and the Senkaku Islands. Recently,
some birds from Senkaku Islands breed in Torishima, but birds from different island
mate assortatively. A taxonomic re-evaluation through comparative studies of
morphological, genetic, ecological and ethological traits of birds on Torishima and

Senkaku Islands is required for this species.

S5 X

Avise, J. C. 2000. Phylogeography- the history and formation of species. Harvard University
Press, Cambridge.

Avise, J. C., J. Arnold, R. M. Ball, E. Bermingham, T. Lamb, J. E. Neigel, C. A. Reeb, and N.
C. Saunders. 1987. Intraspecific phylogeography - the mitochondrial-dna bridge
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between population-genetics and systematics. Annual Review of Ecology and
Systematics 18: 489-522.

Eda, M., H. Izumi, S. Konno, M. Konno, and F. Sato. 2016. Assortative mating in two
populations of Short-tailed Albatross Phoebastria albatrus on Torishima. Zbis 158:
868-875.

Eda, M., H. Koike, M. Kuro-o, S. Mihara, H. Hasegawa, and H. Higuchi. 2012. Inferring the
ancient population structure of the vulnerable albatross &lt;i&gt;Phoebastria
albatrus&lt;/i&gt;, combining ancient DNA, stable isotope, and morphometric
analyses of archaeological samples. Conservation Genetics 13: 143-151.

Eda, M., M. Kuro-o, H. Higuchi, H. Hasegawa, and H. Koike. 2010. Mosaic gene conversion
after a tandem duplication of mtDNA sequence in Diomedeidae (albatrosses). Genes
and Genetic Systems 85: 129-139.

IHER-EOLF 2012. [ERET R K'Y Phoebastria albatrus & 2 M 5712 51?7) BR
BEREE 61:263-272.

ZIFANBLHE  K—%
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017TEE £ERFERS : 2017498128 (K)

EEAA ML
BRERY FNIT—VDBEE . F-TEEELEDEELREBRMONREHT

Title:
Reconstructing transmission tree: Novel reconstructions and estimation of
the effectiveness of case isolation

MRS : R (LEEXE #iR)

Lecturer : Hiroshi Nishiura (Professor, Graduate School of Medicine,
Hokkaido University)

Abstract:

Infectious disease data are statistically attractive due to unobservable nature of
the infection event. Recent techniques of reconstruction of transmission tree have
enabled us to infer who acquired infection from whom using a variety of datasets.
Classical reconstruction has relied on the epidemiological information such as the
serial interval and time of illness onset. More recent studies have started to utilize
genomic data of pathogen, measuring genetic distance and similarity of sequences
of pathogens. Established method assisted us to examine epidemiological
characteristics of superspreaders. Moreover, we show that the tree enables us to

infer the effectiveness of case isolation.
FOFENTATELLRESEXHE., wX. HPR L .
1. http://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-015-0450-0

ZIFANELHE - ELAKE
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017T5E £ERFER@ : 2017F10R178 ()

EEAA ML
E FEIEHRRINDT /) LIREETEZD

Title:
Thinking about editing the human germline genome

BEEKL  AHEH (LBEXFERL/TERR BiR)
Lecturer : Tetsuya Ishii (Professor, Office of Health and Safety, Hokkaido
University)

Abstract:

Genome editing, represented by ZFN, TALEN, CRISPR/Cas9, allows for the various
types of genetic modification in human germ cells and embryos (termed germline),
in addition to somatic cells. In particular, CRISPR/Cas9 has already been used to
genetically modify human embryos. However, the first and second reports on
Cas9-mediated genetic modification in the embryos raised profound ethical and
social concerns worldwide, despite the potential use for the prevention of the onset
of a genetic disease in offspring. The present lecture aims to provide an opportunity
to learn bioethical way of thinking, taking human germline genome editing for
example. First, the lecturer explains potential roles of germline genome editing at
fertility clinics: the prevention of monogenic diseases, and personalized assisted
reproduction. Next, I introduce various opinions regarding its clinical use. Then, I
ask students about whether human germline genome editing is presently justifiable
in Japan (or your home country). Students are required to express your view from
medical, ethical, legal and social aspects. Note that this lecture does not ask your

personal opinion.

FOFENTATEANESE XM, /X, HPLHZE : (LT #)

1. Presentations at the International Summit on Human Gene Editing, hosted by the
National Academy of Sciences and the National Academy of Medicine with the Chinese
Academy of Sciences and the U.K.'s Royal Society.
http://nationalacademies.org/gene-editing/Gene-Edit-Summit/

2. AHEMIE FOEBEGFREFECETHINLION 7/ LFEEDIEF] A —X
£Q (2017

RITANBELHE . KERA (BHXESREHRE HFELHR] 7F)
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20175 E £ERFEROG® : 2017F11A148 (X)

EEAA ML
R/ ROSEREE] (RE)

Title:
Socioecology of bonobos (tentative)

MRS - ATRIE RBXPHR

Lecturer : Takeshi Furuichi (Professor, Kyoto University)

Abstract:TAB

FORENRATELIARESEXE., WX, HPLR E : XE

ZITANELHE  HHEZ
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20175 E £ ERFERO® : 2017812128 (X)

EEAA ML
BEMNEIS—V) BRINE-BEBEEEZEINHR

Title:
Camouflage: Solved problems and remaining mysteries

BEK4 i KER (BOIE BIREA)
Lecturer : Takao Suzuki (NARO, Researcher)

Abstract:

Lepidopteran camouflage patterns offer sophisticated and captivated examples of
morphological evolution. Previous studies have tackled why and how camouflage
patterns are modulated at the micro-evolutionary level, for instance determining
the adaptive role of camouflage patterns in avoiding predators attacks and
identifying loci and genes targeted of natural selection. However, less attention has
been paid to macro-level evolution of camouflage such as the evolutionary origin
and paths leading to leaf mimicry patterns. In this lecture, I would like to share the
modern consensus of camouflage studies, present the remaining problems, and
draw future roadmap. In particular, I focus on the evolutionary emergence process
of complex patterns such as leaf mimicry which I solved recently, and discuss the
background knowledge, mathematical analysis methods and integration of different
fields for solving this problem. For mathematical analysis methods, I introduce
phylogenetic comparative methods (PCMs), widely used in ecological evolutionary
studies, and explain that these methods can be used to elucidate the evolution of

complex structures and patterns.

FORENRATELIARETSEXI. WX, HPGR L -

1. Suzuki, T. K., Tomita, S., and Sezutsu, H. (2014) Gradual and contingent
evolutionary emergence of leaf mimicry in butterfly wing patterns. BMC
Evol Biol 14, 229

2. 8K ER Ta/NFavo@EBo&#LzHBFETESCEH1 DERZEAT
B /T4 30(11):57-61, 69 (2015)

3. Skelhorn, J. (2015) Masquerade. Curr Biol 25, R643-R644

4. ik ER TERORZFQ) HOHOBMEBEKDEGHER L ZTOEIL]
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BARBE(LFSSE EFELEEW 54(5): 351-357 (2016)
5. V) —XIMROEREE $£55 THERERE F11E #ib- R &H
Bz HIHIR

ZIFANEIHE - 8)IIFRKER
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20175 E £ ERFERD : 20185F1AH098 ()

EEAA ML
AEADHEM IV ET VR EEAE T O FRZELE

Title:
Molecular/neural basis underlying social competence in medaka fish

WAKS : TNBY (ALK EKD)

Lecturer : Hideaki Takeuchi (Associate Professor, Okayama University)

Abstract:

Oryzias latipes (Medaka) is an established vertebrate model for studying
developmental genetics, genomics, and evolutionary biology. The physiology,
embryology, and genetics of this species have been extensively investigated for
centuries. Medaka fish recently attracted attention in the field of social
neuroscience. I will introduce recent advances in medaka behavioral studies,
focusing on female mating preferences and male mate-guarding behaviors. The
medaka female has the ability to discriminate male individuals and prefers to mate
with socially familiar males (female mating preference). In triadic relationships
(two males and one female), the dominant male remains closer to the female and
repels the other male (mate-guarding). Interestingly, mate-guarding blocks female
social familiarization of the rival male, which can increase the mating success of the
dominant male. Importantly, behavioral analyses using a series of medaka mutants
revealed critical roles of neuropeptide neuromodulatory systems in regulating their
social behaviors. The extra-hypothalamic gonadotropin releasing hormone system
has a central role in activating female mating preference. The arginine-vasotocin

system is required for the emergence of mate-guarding behavior.

1. Mate-guarding behavior enhances male reproductive success via familiarization
with mating partners in medaka fish. S. Yokoi, S. Ansai, M. Kinoshita, K. Naruse, Y.
Kamei, L.J. Young, T. Okuyama, H. Takeuchi*, Front Zool. 18, 21 (2016)

2. An Essential role of the arginine vasotocin system in mate-guarding behaviors in
triadic relationships of medaka fish (Oryzias latipes). S. Yokoi, T. Okuyama, Y.
Kamei, K. Naruse, Y. Taniguchi, S. Ansai, M. Kinoshita, L.J. Young, N. Takemori, T.
Kubo, H. Takeuchi*, PLoS Genetics 11, €1005009 (2015).
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3. A neural mechanism underlying mating preferences for familiar individuals in
medaka fish. T. Okuyama, S. Yokoi, H. Abe, Y. Suehiro, H. Imada, M. Tanaka, T.
Kawasaki, S. Yuba, Y. Taniguchi, Y. Kamei, K. Okubo, A. Shimada, K. Naruse, H.
Takeda, Y. Oka, T. Kubo, and H. Takeuchi*, Science 343, 91-94 (2014).

4. BILEX, MAFHAMESBMOELHEROMAERZ B L TIE{LF 87, 605-608 (2015)

. BRINEX, TRFH TERORAZEAHTHF L miE BRI, 28-31 (2015)

6. MEHERBRABERKNEETAFH TeASHO=ABK (M # M) BT

BEZROLIRIVEL] BHFELEY 37, 591-597 (2015)

ZIFANBEIHE - KRN
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20175 E £ ERFERO® : 20185F2H6H (N)

EEAA ML
) LMSIERZIOA4XFRAFIZEITHEREY AT LDEIE

Title:
The genomic basis of mating system evolution in Arabidopsis

MRS - TREE (FEXP EHR)

Lecturer : Takashi Tsuchimatsu (Associate Professor, Chiba University)

Abstract:

Self-fertilization (selfing) has evolved in animals, fungi, and plants, and the
transition from outcrossing to selfing is considered one of the most frequent
evolutionary trends in flowering plants. The evolution of selfing is generally
characterized by changes in genome-wide patterns of polymorphism, a loss of
self-incompatibility, and the selfing syndrome, a set of floral traits typically
observed in selfing species such as reduced petal size. In this seminar, I will present
our recent progress on the genomic basis of the evolution of selfing in the
predominantly selfing model plant Arabidpsis thaliana and its close relatives,
where the massive re-sequencing data has now become available. I will particularly
focus on the following topics: (1) how and when the self-incompatibility system was
disrupted in relation to the demographic history during the last glaciation time; (2)
how the small RNA-mediated dominance interactions of self-incompatibility alleles
could facilitate the evolution of selfing in polyploid species; (3) the gene set involved
in the selfing syndrome traits revealed by genome-wide association studies and the

signature of polygenic selection on those genes.
FORENRATELIARETSEXI. WX, HPGR L -

1. Shimizu, K.K. and Tsuchimatsu, T. (2015) Evolution of selfing: recurrent patterns in
molecular adaptation. Annual Review of Ecology, Evolution and Systematics 46: 593—
622,

ZIFANELHEE - TFEREE
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No 24
BIEEE 2017

B ta B HA BiIEA

RG] BE

BEES 90DESj01., 90DESj02, 90DESj03, 90DESj04, 90DESj05
ElHAM-BAE FBRFTOHSLAI . I M.V, V

EBEAMEE Progress Report I . I, M. IV, V
MEH-BER-ZFI0I5L [EatEkElk=

EXoE 2

FlLH B8 FmXIEEfE

B B2 E FERFTOILR

RAEDHERECELED N tIF—, (HFEEE)

HEDME HAGE
HEDHEEE

Seminars based on progress report of students.

el RS

LZEEHE B REE

PR AEETAR: B A GE

ilﬁﬂl&_?un“ BREECELICEDON-HRATTOTLALR—FEIEELI- ETHEL. BIBRMIZERIC
22 u 6:&0

Pl S 5T i 32 55

attendance, involvement in discussion, report

REFTEEARE

Bz&H:6/89 11/30,12/1
1ERELFE2ETHEITHEDOHEEZRRT 5. 2FRULDREX. REFE1H, HEDHERIKRDF
RETIBIRXEE. ELEXFHEEE. ELEXAEEL. RALL TR TS,

Lecturer:June 8th—9th, November 30th—-December 1st

First year students present their PhD research plan in the winter class.

The other students report their progress at least once a year. Sub—thesis defense, preliminary defense
and main defense of one’ s main thesis are also held in this class.

=BT HAGE EIIE AV

EhGAT RS Hayama

FEHREE HABF-(FEE

X RPE 1

BEE-SEEBKRE HFITHL

HPE-SEERE Not specified

fifZ BARE TR A FERF2ODREABEZTIEIEEREREDENDSELT S,

I Thesis advisor will be determined depending on the presentation at the second term.
HLHE HEUE
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No 25

BIEEE 2017

B ta B HA BiIEA

RG] BE

BEES 90DESK01., 90DESk02, 90DESk03., 90DESk04, 90DESk05
ElHAM-BAE SEMEHIMRI.I.O. V.V
EBEAMEE Specific Research I , I, I, IV, V
MEH-BER-ZFI0I5L [EatEkElk=

BAIE 4

FlLH B8 FmXIEEfE

B B2 E SEREFERME

BRI D-HDHE, (HEHEE)

HEDME HAGE
HEDHEEE

Research for Doctoral thesis.

AEEME- DA

#E

H 12 -
PR A ST B A GE

RS T S 5

SEETE-HAREE

SEETEIEEE

Eiise B ARE ELFr /R
iR TR Hayama

FHREE HARZEF-IFEE
XNRFEF 1
BEE-SEEHARE 2L

ZEE-SEEXKEE

Not specified

E=:BAGE

E& %5

HIKE
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No 26

BIEEE 2017

Bl 45 B A HILHA

B EE HAR WA

BEES 90DESk07
ElHAM-BAREE &L AR
ElHAMEEE Research for Master thesis
MER-EXR-ZFIOISL [EmEEKELESE
B 4

L E M FD Gt DL

BERE SR PRI 2T

*4 E O)*EEE H ZFEE ﬂ%:tgﬁio)f:&)a)ﬁﬁﬁ (Eﬁ(iﬁgﬁbﬁb\) (Eﬁ?ﬁ?ﬁﬁ)
FEOME.ZEEE Research for Master’s thesis.
BEBE-B:HAREE

BEBE-BR-EEE

BB STl B AZE

FiAE 5T 0 % EE

SEETEHAZE

REETEEEE

E iz HAGE E T ZAY

E G AT R EE Hayama

FHEE HAREF-(FHEE
RRFF 2

ZE=E-2EEHAE AL

ZEE-SEZERE

Not specified

E=-HAZE

Ea %

HHEHE
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No 27

BIEEE 2017

Bl 45 B A BILHA

Bl 5% HA R BE

BEES 90DESk06

ElHAM-BAREE Bl & X AR

ElHAMHEE Sub-thesis

MER-EXR-ZFIOISL [EmEEKELESE

B 4

L E M FD Gt DL

BERE SEER AR
A RELFERTEIELEXDREEZEHELT, BIRXZERL TS, ERIZIE. FIFEELLE]

HEBEOBMEBAKRE BXIZEUDLNY  AFERDFE2RITAT L ATREIRXBEEEZ(THIEEHEL TS, (AERIEE)

ElHOME %58

HEEHZ-BEMBXRE

BEBEE-BREEE

A ST B AE

R AE ST - 5

SEHEHAGE

RERTELHEEE

EheiGp B A E IR OZAYY

EhiGATREE Hayama

FHEE HBAREF-(FEE

XNRFE 1,2345

BEE-SEEBARE BFIZL

HEE-SEZEHE Not specified

& B ARE

& EE

HEHE
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