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Finlay Stewart (Assistant professor,: Neuroethology)

1. Research

1.

1.

Development of novel polarisation display system

I have built a system to project video containing polarisation contrast (angle and degree) in addition
to brightness and colour contrast. To my knowledge, no polarisation display system with the
flexibility of my rig has previously been built, and I believe that the methodology [ have developed
will be of considerable interest to the research community.

. Polarisation vision in Papilio xuthus

Using the system mentioned above, I have started investigating how Papilio butterflies perceive
polarisation contrast when detecting visual motion. Not only has this served as a proof—-of—concept
for the new technique, but it has already yielded some intriguing and unexpected empirical findings.

. Colour opponency in a tetrachromatic butterfly

I was using the pentachromatic projection system I built previously to carry out a behavioural study
of colour opponency in Papilio. Unfortunately these experiments proved inconclusive and difficult to
interpret, so I have discontinued them for the time being, as I believe other research directions are

more likely to prove fruitful.

. Connectome analysis of the Papilio lamina

I have continued my collaboration with Dr Atsuko Matsushita, attempting to ascertain the
connectivity of neurons in butterfly optic lobes from electron microscope images. In the last year
we have expanded our survey to look at interconnections between over 50 neurons, allowing us to
compare wiring patterns between different ommatidial types.

. Visual leaf selection for ovipostion in Papilio

[ have continued to supervise PhD student Hiromi Nagaya. In the past year | have developed
computational methods for analysing polarimetry data and assisted with statistical analysis.

Killer fly aerial pursuit
I have also continued my collaboration with Dr Paloma Gonzalez—Bellido, returning to Cambridge

University to maintain and upgrade the closed—loop virtual reality system I implemented to
investigate the pursuit flights of predatory flies.

. Modelling of moth spectral sensitivity

I have made a small contribution to Dr Aya Satoh’s project on Adoxophyes orana, modelling the
effects of screening pigment on the spectral sensitivity of the retina.

Publications

Research articles:

Kinoshita M, Stewart FJ & Omura H (2017). Multisensory integration in Lepidoptera: Insights into
flower—visitor interactions. Bioessays 39, doi: 10.1002/bies.201600086.

Invited talks:

Stewart FJ, Kinoshita M & Arikawa K: Colour and motion vision in a tetrachromatic butterfly.
Society for Integrative and Comparative Biology; Jan 2017, New Orleans, USA.
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@ Conference poster presentations:

1. Stewart FJ, Kinoshita M & Arikawa K: Colour opponency in a tetrachromatic butterfly. International
Congress of Neuroethology; Mar—Apr 2016, Montevideo, Uruguay.

2. Matsushita A, Stewart FJ, Miyazaki N, Murata K & Arikawa K: E#i 7 0v- 7/ AEAEE (SBF-

SEM) IZ&BTH NBERD—R) VPR FT R ERDEEMT (SBF-SEM analysis of intra—cartridge
synaptic connections in Papilio). Photobiology Association of Japan; Jul 2016, Tokyo.

3. Stewart FJ, Kinoshita M & Arikawa K: Sexually dimorphic colour induction in a tetrachromatic
butterfly. International Society for Behavioural Ecology; Jul-Aug 2016, Exeter, UK.

4. Nagaya H, Stewart FJ, Arikawa K & Kinoshita M: Visual leaf selection in butterfly oviposition.
International Society for Behavioural Ecology; Jul-Aug 2016, Exeter, UK.

5. Stewart FJ, Kinoshita M & Arikawa K: Sexually dimorphic colour induction in a tetrachromatic
butterfly. International Congress of Zoology / Zoological Society of Japan; Nov 2016, Okinawa.

6. Nagaya H, Stewart FJ, Arikawa K & Kinoshita M: EEIIR D FI 7S /N KDEDEREBEER
(Visual leaf selection in ovipositing Papillo butterfly); Ecological Society of Japan, Mar 2017, Tokyo.

@ Outreach:

1. Stewart FJ: Diverse mechanisms for visual depth perception in arthropods. ESBEiBA%, Nov 2016,
Tokyo.

3. Education
1. Scientific writing (English) workshop, Freshman course, Oct 2016.
2. Lecture for Micro— and macrobiology Il course: “Behavioral modelling”, Apr 2016.
3. Secondary supervisor to PhD student Hiromi Nagaya
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Spotting Epldemlc Keystones by RO SenS|t|V|ty AnaIyS|s ngh Risk Statlons in the Tokyo
Metropolitan Area. K. Yashima, A. Sasaki, PLosS ONE 11: e0162406 (2016).
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Evolutionary branching under multi—dimensional evolutionary constraints, H. Ito, A. Sasaki, J.
Theor. Biol. 407: 409-428 (2016)
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1. Sasaki A, Mizuno A N. Partitioning light spectrum: adaptive stratification of phytobenthic community
in Antarctic lakes. J. Theor. Biol. (2016, in press)

2. Ito H, Sasaki A. Evolutionary branching under multi—dimensional evolutionary constraints. J. Theor.
Biol. 407: 409-428 (2016)

3. Yashima K, Sasaki A. Spotting Epidemic Keystones by RO Sensitivity Analysis: High—Risk Stations in
the Tokyo Metropolitan Area. PLosS ONE 11: e0162406 (2016)

4. Kaito C, Dieckmann U, Sasaki A, Takasu F. Beyond pairs: Definition and interpretation of third—order
structure in spatial point patterns. J. Theor. Biol. 372: 22-38 (2016)
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International Symposium on “Molecular Basis of Virus—Host Interactions” October 22 and 23, 2016,
Sapporo

1. The Instltute of Statlstlcal Mathematics, Tachikawa, Japan Summer boot camp of infectious
disease modeling, 2016. Aug 1-10, 2016. Title of lecture: “Evolutionary Epidemiology” (20164 2%
FEBERETIILEHAMI—X)
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. Evolution of global and local viral infection in the structured SIS model. Koichi Saeki and Akira

Sasaki. The 2016 (26th) annual meeting of the Japanese Society for Mathematical Biology, Kyushu
University, Fukuoka. September 7-9, 2016

. Resampling after discrimination destabilizes mutualism. Yu Uchiumi, Hisashi Ohtsuki, and Akira

Sasaki. The 2016 (26th) annual meeting of the Japanese Society for Mathematical Biology, Kyushu
University, Fukuoka. September 7-9, 2016

. A Bayesian updating model for the antigenic escapes of influenza virus subtypes. Akira Sasaki. The

2016 (26th) annual meeting of the Japanese Society for Mathematical Biology, Kyushu University,
Fukuoka. September 7-9, 2016

. Emergence of opinion leaders in reference networks. Mariko Ito, Hisashi Ohtsuki, and Akira Sasaki.

The 2016 (26th) annual meeting of the Japanese Society for Mathematical Biology, Kyushu
University, Fukuoka. September 7-9, 2016.

. Evolution of vertical transmission of symbionts by reducing the rate of cell division. Yu Uchiumi,

Hisashi Ohtsuki, and Akira Sasaki. The 2016 (26th) annual meeting of the Japanese Society for
Mathematical Biology, Kyushu University, Fukuoka. September 7-9, 2016 (RR2—EZ &)

Network centrality measure based on sensitivity analysis of the basic reproductive ratio. Kenta
Yashima and Akira Sasaki. The 2016 (26th) annual meeting of the Japanese Society for
Mathematical Biology, Kyushu University, Fukuoka. September 7-9, 2016 (RR2—EZ &)
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“Emergence of opinion leaders in reference networks” (Poster presentation #119). Mariko Ito,
Hisashi Ohtsuki and Akira Sasaki. 2016 Conference on Complex System, Beurs Van Berlage,
Amsterdam, The Netherlands. 19-22 Sep. 2016.

“Evolution of vertical transmission of symbionts by reducing the rate of cell division” (Poster P23).
Yu Uchiumi, Hisashi Ohtsuki, Akira Sasaki. The 13th International Colloquium on Endocytobiology
and Symbiosis, Kyoto Prefectural University, Kyoto, Japan. September 10—-14, 2016.

. "Hosts end up destabilizing horizontally transmitted mutualism by resampling new symbionts after

discrimination” (Oral session: CT—12-PM-05 Evolution 2). Yu Uchiumi, Hisashi Ohtsuki, Akira
Sasaki. 10th European Conference on Mathematical & Theoretical Biology and SMB Annual Meeting,
University of Nottingham, Nottingham, UK. July 11-15, 2016.
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1. Ohtsuki H, Wakano JY, Kobayashi Y (2017) Inclusive fitness analysis of cumulative cultural evolution
in an island-structured population. Theoretical Population Biology, 115:13-23,
doi:10.1016/].tpb.2017.03.001

2. Parvinen K, Ohtsuki H, Wakano JY (2017) The effect of fecundity derivatives on the condition of
evolutionary branching in spatial models. Journal of Theoretical Biology, 416:129-143,
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3. Oya G, Ohtsuki H (2017) Stable polymorphism of cooperators and punishers in a public goods game.
Journal of Theoretical Biology, 419:243-253, doi:10.1016/j,jtbi.2016.11.012

4. Inaba M, Takahashi N, Ohtsuki H (2016) Robustness of linkage strategy that leads to large—scale
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5. Nakamura M, Ohtsuki H (2016) Optimal Decision Rules in Repeated Games where Players Infer
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SIR |1430 1 %A (TEEsm) I B8 B8
EHPER :
A | 1440~ RER LRI RR &5 MPREE
16:10 I % 4EE 108,118, 12R4 Office hour
18,28
16:20~
SER 14750

®HY WE GEF-+H)

MR- HPRMHE SR I
MR- HPERMH SR I
FEHPEERD~O®

%
e

HMPEEI ~V(EE)

FEE Office hour

10/24,31,11/ 7, 14,18, 21, 12/5, 12, 19

10/24,31,11/ 7, 14,18, 21, 12/5, 12, 19

10/18, 11/22,12/20, 1/117, 2/7

10/7, 14, 21, 11/4, 11, 18, 25, 12/9, 16, 1/6, 10, 13, 20, 27, 2/3, 6, 10
10/7, 14, 21, 11/4, 11, 18, 25, 12/9, 16, 1/6, 10, 13, 20, 27, 2/3, 6, 10

®Y KPES
ILwiavra—R 10/3-6
MEgiestsn RE
FERFETOTLR 12/1-2
Sa=pedlec 11/8,10,17, 2/8,9
HaAEE 12/7,8
ANFEHEAL R 2/1,2
AL E B 1/18, 19
HIEEYPRR 1/11, 12
FER PGB X T EMSHREER 1/25, 26

I $c B R 22445 X I Computational Approaches in Neuroethology RE

FERPHRXX FEHE RFE
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o1& mElFLMART

Bl H 4 Fr: HAGE AEMmBFEIAES T

Bt H AP 9 5E Life Science & Society II
JEAEFE L 2016

B A 1 pij

B ae [ £p

BEES 30DESa03
WFERL- B -Zg 7 ar T | A RiERS
AL 1

Bl B fEk et

Bl H By BE-EEEE R R
BERE e

FHH OREEL: HAGHE

B A T &L B S R RE B T A S5 A B
BB, IERPE REOMER, V—Iay 7 ElL T, A
Bt 2O BURIZHOWTELE TS,

3 b Sh

FROBR This course explores ethical and social issues surrounding
current life science studies, through lectures on some
historical background, discussions, and workshops,

BLE OB HAGE WS M

B H OB gE See the course description

PR BTG AR | BUEOAEMBN AT A MR iy, RS R BR A

ik 0 ASGE R D,

R R B S T AHERESCH | Students are expected to deepen their ethical, social, and

ks historical understanding of various aspects of current life
science.

AR BT 7 5 - FEYE H AREE BEOEBNE, UV —7 ay 7 Rk am ~ ORI 2

FSCAE R 5 1 « FE T RE attendance, participation in class discussion and workshop
activities

BEN: H AGE PR FENES I

BENR IGE The course consists of three parts, each of which has a
lecture and workshop/discussion. The topics covered in the
course are: the basics of bioethics and history of eugenics
(Part 1); genetically modified crops and related social and
environmental issues (Part 2); and genetic enhancement and
ELSI (ethical, legal, and social implications) (Part 3).

HE2: H AGE 7/6, 7/7

BRSNS 7/6, 7/7

FEhudm P A ARGE L

FE i Sy T : 9 Hayama

=GRS Jeik/Eng

Z Ot 5 58 H AGE

T Ot 5 58 0 GE

el B ARGE

e i

BR Rl H - BE S 0 AGE

iﬁgﬁi')@@%fh JEEH

*f 5 all

TG - SINEAE [ IN

B E- vpiE: HARGE BrlZA2L

R E - MpiE EE Not specified

ZZE - ZOMOEM: HA 2 E W
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o1& mElFLMART

It will be introduced during class, if necessary.

ELSI, STS, history of science

ZINE BN HAGEEME I 030056 ZIRY . B ARGEZ 48
ST,

e If all participants comprehend Japanese well, Japanese would
be used in class.

B HEHE AR HEFEE

BERITE

HYHE R AR

Z OO YL HE
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2R} - Fifff et R I

Bl H A4 H AR Bleg-Hiiiret a1

B B A4 oeEh Science, Technology and Society 11
JBIEAEFE 2016

BH AL IEHA % 5]

BH 101 Frp

=k 30DESa05
WFERL- B -EE 7 ar T | A RiERS
ERR- 1

Bt H ek B P22 i Sk

£ H 5% wa - EREHE R
B RE e

FHH OB HAGHE

AT, W M E-CHT FEDFER R /T b,
BARIZOWTHE X, amatToeEbll, ZHLIZREREICE

GRS FIE Tt

BB O3 5 In this course participants will discuss topics regarding
research integrity, social impacts and resources of research,
as well as learn the basic backgrounds of those topics.

A IE S TEL IR

B H OB gE Please see the course description.

FEBCR - BETOHRECH | BHOHZRSCENNER TRITT AL TR, BHFEE Ot

ik HASGE DHBETEIZOWTE X, JHEFEILT5

?%J@z%’%/%ﬁ‘éﬁ FERNEAl Students are expected to deepen their understanding of their

ks own research and its impacts in society. The course also
provides an opportunity to think about scientists’ social
responsibility.

AR {5 FLvE: HARGE | T OERS S Ukim ~ D2

ke R T v - FE T R Participation in discussion and activities during class

BENK:AAGE L PR ERG LD — 2 ay 7 k% 2. iR OtE A
VoI 3L WFFEO i ERRY - TERY AR R B E RIS O
TOTFAAT v ay 4 WO RGT — o ay 7 ik

B ENR TR 1. Workshop&Lecture: Preventive measures against research
miscondut 2. Lecture: A short history of social impact of
research 3. Discussion: Ethical, legal, and social
implications of research 4. Workshop&Lecture: A vision of
your future research

Hig: H %IK% AIE

SR TBA

FEhudm P A ARGE L

ES R DI S Haya[na _

EH E5E H ARGEFE/ 13555/ Jpn or Eng

Z Ot F 58 H AGE

T Ot 5 58 0 GE

el 7 F R ik

HE{fs S ok ]

BT I [ 2 1 e

E'égj;ﬁ H - B e S Eh

KGR ,3,4,9

WGk BGH FARER

B E- vpiE: HARGE FRIZZ2L

R i EE Not specified

22 E-ZOMOER: HA | EERETICHEIT

SEE - ZOMOEM s Handouts will be provided when necessary.

WHIEA B, WHFEtbmDRItR o, MEFEDFEREY A/ T ]
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2R} - Fifff et R I

Research integrity, Social history of science, ELSI

5 HAGE I ANME S iEE. ZNERKIZED

R = If all participants comprehend Japanese well, we will use
Japanese; otherwise, the class language will be English.

B HEHE INLE =R &

BERITE

HMHEE FrigE AR KA, KI5 =k

ZOMOH L EE

78



037 R LA R B AFT

B H A PR H ARGE B Lt EilEm SC AP
B B4 PR gh Introduction to the Science & Society Sub—thesis
JBIEAESE 2016

BA A EE HIE]

G 3]

BB &= 10DESb07

MR- BB HE s 70 | A AERERS
HiprEK 1

£} H ek SEMRETEI

FLH >0 LG L EE
RV HE a7

FHH OB HAGHE

P LR Rl L OO 7-8 ORFERT B DL C 5 - iy LD e
KO KREA R, T A ar | FESEELCER, 4
{7 —~ &R0, ThabLlc et e Ex biFase
& HMET S,

BB O3 5 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 the final draft of the proposal.

BLE OB HAGE BEZE 2 B

EEIRELRESS See the course description

FEBRR-BHEToERESH | MESR

ik HAGE

R BTG T AHHERCH | See the course description

ik D B

A 7 9 - R BREOEBRE, =Y, T4 ATy a B0

=h.
[il=]
h.

attendance, homework, participation in class discussion

FHAE:H
ke R T v - FE T R
=%

RFENEHA

B SLDT O OWFFEF I A LT T B BARRYIEZE
(T —~ 0O, P SCHRR A, IFZERRVE ORI WFIETT 1k
DR ENTILEEIRL) BTy 3 —F %, £, TAT 4 712
D HIRERYFNREC A LG AT REZR i PH CREFELTHE 2L

THE5,  PIRICEER SRS BE B OB RHVET,

PN HGE We will cover steps necessary to write up a research
proposal (such as finding a topic, relevant references,
research questions, and an appropriate method etc.). We
will also cover basics of academic writing through lectures
and homework. On the first day of class, we will introduce
advisors for sub—thesis writing.

HEE: HAGE 5/30, 6/6, 6/27, 7/11, 8/1, 9/12

H 2 9EE 5/30, 6/6, 6/27, 7/11, 8/1, 9/12

FEhudm P A ARGE e

FE i Sy T : 9 Hayama

S5 H AGE £7- 13555/ Jpn or Eng

O =5 HAEE

T Ot 5 58 0 GE

el B ARGE

e i

BR Rl H - BE S 0 AGE

BRiEl H - BE S il

R AR 1,2,3

TG - NG L IPN

B E- vpiE: HARGE BrlZA2L

R i EE Not specified

BEE - ZOMOBER: HA 25 W AR

B E O OB TG It will be introduced during class, if necessary.
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037 R LA R B AFT

F—U—R: HAGE R N = R N = YT

X — — AR ”Science and society”, STS, History of science and
technology

% HAGE

% I Eh

BLHE RS AR AR

AT

Y EE AR AR

ZOMOMH L EE
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04%IFHfiTtt RERWAF

B 3 4 PR H ASEE e H bt im A M
BB 4 P 5 EE Introduction to Science and Technology Studies
B 2016
B AR 1 HiT ]
b 5400 A i
B H & 10DESb08
Ll % iﬁriﬁl BET0rZ7h | AmitARERT
RS 1
A H feik SRR Ik
%3 H 8 SAHEACE R H RE

R il 7%

A @*E%%: H AR

ZOFRFEITIHIALEDI DR AL LOL L FHZ 5L
LT, RS OWTO AP ik z 5ite, B sth
I DOBEAITTRHESE,

BB O3 5 This is an introductory reading seminar mainly for those who
would write a dissertation on science and society. Reading
assignments are mostly essential classics in science and
technology studies.

BLE O HP: HAGE JBIEE Lkl TRD S,

HHOHH ﬁ%% TBA

TR BTG T AR | BIEE LHEL TR D,

ik HAGE

FEBR BTG HRRERH | TBA

ik D B

FSCARE RN 7 15 - FEE: H AR BREFOFER~DOSMERETOBREB LY — L —

IN—IRERTIE,

Rl A 7 1k « YRR

(please refer Japanese web site, as Japanese Textbook used
in the class)

RENA: HAGE

o —i, Bt IZ oW TO AMBY7ZR SR Z 3t A, €

DRNEEFERDLDD, 5T D, BRI NAITIRIES &

gD LRD DO T, JRAEAT LA IR B bE O — A i Al &
TICL TR ERYFE Lo 27 25T L,

This course is an introductory reading seminar related to
”Science and Society.” Participants are expected to read
reading assignments every week and be ready to discuss
them at the class meetings. Possible participants are
required to contact the instructor at least one week in
advance.

HFE: HAGE A (20 H 4R (72720, BiEF LwEo b
EHEHHD)

H i Gh Please contact the instructor.
ﬁmiE'Fﬁ H AR e

ES R DI S Hayama

=GRS HAGEEZIX

Z DM SEE: H ARGE

Z O S 55 ReEh

Kol 7 0 ARGE AIE

e i TBA

B R H - JBIE S H AGE

B R H - JBIE S g

KA 1,2,3

HEGE - S INE k& KaMER

okl E - Vi H AGE

Bkl Vi e gE
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04l FHE Tt R FR AT

BB EZOMOER A A

£

7= AR OB ELL U Tl 7 ] ~—F v
YN EROSE]; IKERT A A O S ] SR04
S LRI R O E s 1 1%, R LHDHD,

Please contact the instructor.

S5 - ZOMOER JEEE

—U—F.N A& R Tl AT

F—U—RN: ik History of science and technology, sociology of science

i B AGE B HRRT, BIEE RO EROHOT, BERLEE
X, PO YFITER T L,

B Please contact the instructor in advance.

B B e

EHRATE

HMHEE ik —

Z OO YL HE
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05t & NERZ

BB 47 0 AGE e o NFET:

Bl B 4 PR g Integrative anthropology

JBIEAESE 2016

BA A5 1 %14

B 2 11 ] £rh

BHES 10DESb01

il % iﬁriﬁl HEIur 75 | At A RERT

ERR- 2
£} H ek SEMRETEI
%3 H% Er SEEBE L H B
BEW isis

B H @@E% HAGE EEIN CENSRIIN S ENESE SOUN EZAN S olANe
D IEMER G Z T S EEBIT, REELEIDORMR, sl
TOERFEEHFAE THD AT DWW TEES,

BB O3 5 Introduction to various fields of anthropology, including
bioanthropology, cultural anthropology, and archaeology.
The lecture will discuss both the biological and social
aspects of humans, with particular focus on the relationship
between environment and humans.

BLHDOHBY: HAGE NFEF DR 2 720 By Tl TO DI F il 251 5

EEELSE 55 To obtain knowledge about various research topics in the

field of anthropology.

?éﬁt“%
m D
o5
2 72
ﬂ}%ﬂ
mxr
N
%
/BL
DN
-

NEZFOWFER R Z . NEAL-oHE 2 OB HEIZ R4 o40F
%'EJ:EQEO . BRET D,

R R H ST AEHESCH | To relate the results of anthropological research to the

ks studies of evolution and the studies of social complexity.

AR BT 7 5 - FEYE H AREE REDEBE K LA —h

BTl T v« A UE R attendance, essays

BENE: HAGE 1. A hag rvar: NERF O — B IR NEY:, Ut
NESE, Bl 2. A ke NS 3. Eﬁﬁ*ﬁ@ﬁ
BhEAERE 4. BARNEFLVOFR] 5. BUAENHOHELE
CTOFE 1 6. BAENEOHBETORE 2 7. FFHlEk
LRAFSE 8. B HE 9. EELRERHEED LA

PN GE 1. Introduction: Subfields of anthropology — Bioanthropology,
cultural Anthropology, archaeology 2. Evolution 3.
Behavior and ecology of primates 4. What is
bioanthropology 5. Emergence of modern humans and their
characteristics 1 6. Emergence of modern humans and
their characteristics 2 7. Studies of hunter—gatherers 8.
Prehistory 9. Sedentism and the beginning of food
production

H 2 H AGE 12/7, 12/8

H 2 95k 12/7, 12/8

FEhudm P A ARGE L

Q%ﬁlﬂiajf R Hayama

'Tﬁﬂq = ‘El El ZIKE iﬁ_ £

Z Ot 5 58 H AGE

T Ot 5 58 0 GE

el B ARGE RAE

el ik TBA

BR Rl H - BE S 0 AGE

BRiEl H - BE Sk el

KRR 1,2,3
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05t & NERZ

EGE - NG #E XTI

R E- Vi E: HARGE [
Bkl E - Vi e gE Not specified
SEE-ZOMOER: HA Rl 272
ZEE - ZOMO R JEE Not specified

=

F—U—R: HAGE SR b, ERE, R, A
F—U—R: ik

5 HAGE AR E

i 2 o 5B Annually

BLHE S A

BERITE

Y EE A

Z OO B HEH
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06 MffEtEE

BB 47 0 AGE LWL
Bl B 4 #prss Biostatistics
JBIEFE 2016
BA A5 HIE]
B 2 11 ] £rh
BHES 10DESbH02
Eﬁ % iﬁriﬁl HETar7n | ;i ERERS
HATEL 2
B H ek FERREE Ik
%3 B %’ FEEAE L B
BEW e
B H 031@%% HAGE EWFRT —Z DFEEHRITIZOWT, EORARB RO R
L EE =% L \71:_% 75_’@[/(, ﬁ/hn+ﬁ¢*ﬁ®${£@
BIEEMEHPEEB I OWTOREEZRD L2 BiaT
BB O RE Introductory lectures on basic theories of statistical analysis
with practical work on biological data using statistical
packages
BLH O H/: HAGE MBI T — X OREHENT T A T 5
BB O H R To understand the statitiscal mthods to analyze biological
data
PR BHETHHRECH | RNy —U% Wi, B, 7 VER, —ib
ik HASGE WIZET Ve E OFEHRNT BT A B 159 HL LI, DR
WL DR iR O PR A D D
R AL B 15T HERESCHN | Getting used to standard statistical analysese including
ks ANOVA, regression, generalized linear model analyses using
R packages, and to get basic knowledge on underlying
statistical theories
AR BT 7 5 - FEYE H AREE REDEBRE K N AR —h
Jﬂi%é—ﬁﬂﬁjﬂi& FLVE R attendance, term reports
BENE: A ARGE 1. MEFPOIEARNZLE 2 J7 (B EREANARX RO

IraedEte) 2. AP ORA (HER, MR, i, 5
*ﬁkﬂt IERO3AT, SRSEHE, t53 A0, #EE, BUE, LEE) 8. xT
SRR OFFTRILLEL (BT, IO 3R, 7Dt

DI, FRE) 4. @%ﬁ%iﬁ@?ﬁ@%%ﬁ@%f%l(IEI‘J%,
[EUFEREL, BURGRED A LtRE) 5. E A DOH D
s tAIBERRIT (R 107 LI 2 -7 D D534 EFRRE, TR

ERED 6. BEOERNZLIRRIET VITAN, EoFk
TH(EER, FHEET, MatiiEs) 7. 0=

K& E et T A, E9ECTHMI(ZIThLE D RSy
Mr, ZEAEM, T VIEIN) 8. BT —Z Dfifr (m A
T 7 EmOR) « 248 BN CARY, <2 —FREROBH)

9. L& D/NTGAN) IHEEHE I RT AN 7 EEEE 10, — %
{ t%@;ﬁé%?‘w 1. —B{EBIBIRAET L 124 XHE
FA

1. Introduction to statistics: basic ideas and history 2.
Basic statistical tools 3. Statistical comparison between
groups (ANOVA) 4. Statistical relationship between
continuous variables, I (regression) 5. Statistical
relationship between continuous variables, II (more on
regression) 6. Multiple explanatory variables (multiple
regression) 7. Multiple explanatory variables (MANOVA,
interaction, and model selection) 8. Discrete variables
(Logistic regression - an example of generalized linear
model) 9. Various parametric and non—parametric statistics
10. Generalized linear model 11. Generalized linear mixed
model 12. Introduction to Bayesian statistics
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06 MffEtEE

6/15, 6/16, 6/17, 6/22, 6/23, 6/24

HFe: HAGE
R h 6/15, 6/16, 6/17, 6/22, 6/23, 6/24
Ehiti T 0 AGE L
ES R DI S Hayama
558 HAZE £/ 105 EE
Z Ol 558 0 AGE
Z Ol 558 55
Yol 0 ARGE KIE
Hef 7 ugh TBA
BHEEL B - JBIE S B AGE
BHEEL H - JEIE S 55
e 1,2,3
G - BBk YIPN
Rl & Vi E HAGE
HRLE - Mt E TR
S EZE - ZOMOEI: B A [T XD MR 2O -0 DB A
Eo SRR [F —Z T 0= O#EHET V7 AP —fk
(LI T IL  BEJE A RET /L« MCMC JJ 42 i
BB OMOEI ToiE et AP RO RS TR AR ZEOR 3R

R [The R Tips —7 — AT BREIRD FALL - 7
7747 A MEIA — Lt

ek, Wiat, BUEET v sl g, R AR, £
TR A KR

BETITIT)V—DOE o r —ORE W T — 2 DN %
ITHODOT, FEHD ) — V3 ANIA L AN—L L TELIE,

AP AL H

Bring your laptop with the free statistical packge 'R’
preintalled.

Open annually

BLHE S (N
EERITE

Y EE (N
Z OO LS

86



073/0-IH/04EY2 1

EEEASEES NI A= e
JEAEFE L 2016

B 1 0] HIT Y]

B s 1 ] £

BEES 10DESb04

Bt H A PR H ARGE Micro— & macro—biology 1I
BB 4 B g Ay A R b
MR- BR - BETa I | 2

R F bR fE Ik

B H pEk ARG E A

B H 5By e

02 S

HEVEW S BT, e NS, MRt B 0K
H7BE BT O W TR 2 U Tl b 22 e fR R I B ARS
E)O

FHH OB H AR

Lecture series covering mathematical biology, neurobiology,
evolutionary biology, and biological anthropology to
comprehend biological evolution.

BB oML 5EE AW D Bl A DR - R BRI 5 2,

BLHOHR: HAGE To understand the fundamentals of biology in general.

BHE O B 15555 A iy AR R L SR R Z 8 1T B AR I 58 C LB JL AR
LAY S o b I

FE R B ST HHHEESCHI | To obtain basic knowledge on biology required for reseach

N activity at the department.

FEBRR-EHE TR | HELOLAR—R

ks I

ke R G 1E - HETE H AR attendance, essays

R R /7 1 « B v 55E 4H18R (H) 1. £REEEY -7 /2Ly 2. LGS

FAHETE V=X T /A 3, BIERRE FRE T 4.
PR tL B - (LS — L B

AH19A (K 1. BT - (LE(sY 2. Flip{lor
fih, 7 FEE(CARESE, 3. o FHIE R Ye Uik 7 ) Lt
L% 4. EE(LAEBRS 7 ) DB

4H208 (K) 1. sl k- AW A7 2 by 2. & ihHE
W BEEA S 3. o AN BRIES T 4 A A
- ATE AR R

AA21H OR) 1.t TEh G AE B 2. Mt T8
AR 3. MRATEN Y a2 — AT AT AT A

4. EE(LATEN A RE S BT TEN R

RENA: A AGE

18 Apr (Mon) 1) Population Genetics, Evolutionary
Genomics 2) Evolutionary Genetics, Evolutionary
Epigenetics 3) Mathematical Ecology, Theoretical
Epidemiology 4) Theoretical Sociobiology, Evolutionary
Game Theory

19 Apr (Tue) 1) Physical Anthropology, Evolutionary
Genetics 2) Molecular Evolutionary Ecology 3) Molecular
Cytogenetics, Evolutionary Studies of Chromosomes and
Genomes 4) Evolutionary physiology, Genetics of genomes
20 Apr (Wed) 1) Molecular Evolution, Evolution of
biosystems 2) Archaeobotany, Environmental Archaeology 3)
Prehistoric anthropology, environmental archaeology 4)
Biological anthropology, behavioral ecology

21 Apr (Thr) 1) Neuroethology, Sensory physiology 2)
Cognitive brain science 3) Neuroinformatics 4) Evolutionary

4/18,4/19,4/20,4/21

4/18,4/19,4/20,4/21

1
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073/0-IH/04EY2 1

Ehadhpr H KGR Hayama

Tt P g HAGE

S5 HAh

T O =58 B ARE English

Z OB S 55 ReEh VNS U T, sERPIZHE RIS

(R 8 B ARGE It will be announced at the time of lectures, if necessary
Hefifi 58 gl

B R H - JBIE S H AGE

B R H - JBIE S g 1

KGR AN

HEGE - S INE k& BRlZ7p L

R E - Vi E: HAGE Not specified

Bkl E - Vi e gE SELRDLORBNE, SEETICHENTD
SEE - ZOMDER: AR It will be specified at the time of lectures, if any.

ZEE - ZOMD R JEE B ELAEYY e NRT AT RAY

mathematical biology, evolutionary biology, biological
anthropology, neurobiology

X —U —REE

i H AGE

fifi & ek INEE R

B HEE

EHERITHE EIIE ON: R N NEE N
ER)ERT- FIFEHE, KHED, fhAFH 2, A9
X, KRB R TFRM, AR 2, g, STEWART
Finlay, B, SFHEEE, BRZETEEA

M HE

Z O OHEUHE
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08fi &AL E

B H AR HAGE ALY

BB 4 PR RiE Integrated Evolutionary Biology

JBIEFE 2016

BR A FREY] L3

B & H1 ] £

BHES 10DESb05

WRgERL - B - BE eI | At A RERS

BT EL 2

B H pE ik FE R ARk

B H 2 ARG E A

B RE e

Bl H OMEE: H AGE (REE TR EEIIRGE—V 2 H)

Bl B O 5EE Biosystems on the earth can be classified into systems with
different levels of complexity, from a cell to 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”.

BLHOHR: HAGE AIE

B H o H Y 5EE TBA

FEAR - EET AR | RE

ik HAGE

i%ﬁi%-ﬂé’%ﬁ%&ﬁ‘é%ﬂ TBA

i R

Pk A T 15 - 2 E: H ARGR (FEECOREFR, ReE -V S M)

Bl R T ¥ - FE Participation in all lecture offered is required

CREE TR, WA T HREE~—V )

%%Wﬁ HA
RENR JGE

1. Tree of life — basic knowledge of molecular evolution 2.
Human evolution — genetics, adaptation, environment — 3.
Prediction for future —mathematical and theoretical biology—
4. Animal behaviour — mechanism and evolution — 5.
Genome, chromosome, and cell

HEE: H AGE 11/8, 11/10 11/17, 2/8, 2/9
H R E 11/8,11/10 11/17, 2/8, 2/9
Ehe i H ARGE el

ES R DI S Hayama

EH S8 HRE

Z O S35 H AR

Z O S35 0 EE

Ui R HRGE KIE

e R TBA

BELER H - JBAE S B AGE

B AR H - JBIE S G

IO i 1,2,3,4,5

EGH - NG #S NN

Rl E- Vil E: HARGE [

Bkl E - Vi e gE Not specified
SEE-ZOMOER  HA FrizZzL

SEE - ZOMOER FEE Not specified

Evolution of biosystems, human evolution, molecular
evolution, ethology, mathematical and theoretical biology

EEAATE
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HEHE

K PP R FE 1 ORI A PR TR e,
M0 752

Z OO LS
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09 BRFRE

BB 4 ¥ H AGE SEER I

B B A4 oeEh Laboratory course of Basic Biology
JBIEAEFE 2016

BA A5 EOE:]

B & H1 ] £

=k 10DESb06

WRgERL - B - BE eI | At A RERS
ERR- 2

B H ek FE R ARk

B H 5 8 FEEAE L B
BEHRE e

FHH OB HAGHE

AW DI TG U CE T BB B 2 IR TT 1A D
I E BTN D Z 208 U T, SEBRA S O WY
A B, & F2REIN Tl 57210 T LR —ME
FREIFIZ DN THIRE T2,

B OB S

Laboratory courses of basic biology. The program will
include fields; ecology, molecular biology, cellular biology,
histology, physiology, computer programming and scientific
writing.

HERAEY) 2 IR AR 5 &

The purpose of this course is to get overview of basic
experimental biology,

FEA AT AR

SRR W D HAREIN R & B i

(i
b I

i)

Basic skills and backgrounds of experimental biology

BEOEBE X NV AR—h

R N
B T 1 LT Bt

attendance, report

RENA: A AGE

5/9,10: 77 I 7 OFME, 5/12, 13 MFLREA 5.
5/16,17 & FHEMEE . 5/19, 20 A 5/23, 24,
25 WpANSEE (TTENERE “HEMAERE) . 5/26, 27: 0 1MW
2

Fo

5/9,10:Basic skill of computer programing, 5/12, 13:
Cellular and tissue science. 5/16,17:Electron microscopy.
5/19, 20:Neurophysiology, 5/23, 24, 25: Behavioral
ecology and plant ecology, 5/26, 27:Molecular biology.

HEE: B AGE 5/9,5/10, 5/12, 5/13,5/16, 5/17, 5/19, 5/20, 5/23~
5/27

HFR: 9558 5/9,5/10, 5/12, 5/13,5/16, 5/17, 5/19, 5/20, 5/23~
5/27

Ehe i H ARGE B, LSy NAJE, B

EhE T e h Hayama
7.00

EH E5E HAGE

Z oA H 555 H AGE HRh

Z O S 55 ReEh English

Wl HARGE VT IIVT X AND R G E 0 & wt A TL D,

Hef 7 gl read the original textbook

BHEEL B - JBIE SR B AGE Ty~

BELEE H - BB S G Micro— & macro—biology I

KRR 1,2,3

HEGE - S INE k& L UiAN

R E - i E: HAGE V) )L FEEE

HpL - e R Handouts

& E - ZOMDOER: A Bzl
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09 BRFRE

BFEE.Z OO H R R Not specified

F—U—F:HAGE FEREY) S

X —U—R: R experimental biology

& 0 AEE

{5 & 2k

B HEHE Y NENIAY

BHRITE

HYHEE MO T2 KU R TR, AR, AiEIEE,
STEWART Finlay, EERFE, SFFHEEFE, AETERR,
NN

Z OO EE
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10RFRTFI~V

B H 4 PR H ARGE BlfgigE 1,1LI0LIV,V

B B4 PR gh Academic English 1,11,11,IV,V
B 2016

BH A& I HIT Y]

BH 101 HAE

BHE S 10DESb09~10DESb13

MR- B -HE T T0 | At A

EAR 2

Bt H ek F bR fE Ik

B H 28 FARHE R HEBE

X EIPRE

it 72, {HE

FHE OB HARE

iﬁfﬁﬁff‘ﬂ%%ﬁbfcﬂi‘%ﬁﬁi@t&b@%4%%% Frurs
TAEESHERTY, [986GE ) LImERIES 1) Ol 7 %
AL H7-01, ﬂ%%‘#ﬁéo%& a7 A5 Ty, BIZLA
LRRENR BE BN ETORBINLKR DN R E
FERERVFE L L THR T VNEZ FORL THRY BT, 265k
BATLRERI N B E L £7,

B H OB 555E

This course is based on an education program developed by
scientists at NIG. The contents cover various 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.

FHH O BB A AGE

BT LB ORI E B 258,
A LT (RFICSEGE) DEWEFIHZ L, FHEERTE
I KREIDNCDONTE R DL,

WEAHEEE720
mEAE KRBT D

I LG &5 To learn how to contruct an effective scientific presentation.
To recognize and overcome typical patterns of speech that
impact comprehension. To learn to address important
considerations when discussing scientific logic.

FE R - EH G RO

ik 0 ASEE

FE R - EH G OB RO

ik : Bl

AR BT 7 5 - FEYE H AREE BREOTERE , SR

RS A T 1 - FL Ve S EE attendance, completion of assignments

RENRK: EIZIK.%

FRENE

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, 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
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10RIZHEE I~V

AR B AGE 6/3, 7/1,7/8, 9/16, 9/30, 10/7, 10/14, 10/21, 11/4,
11/11, 11/18, 11/25, 12/9, 12/16, 1/6, 1/10, 1/13, 1/20,
1/27,2/3, 2/6, 2/10 (42228, —[ElL2MKF#])

H e Gh 6/3,7/1,7/8,9/16, 9/30, 10/7, 10/14, 10/21, 11/4,
11/11, 11/18, 11/25, 12/9, 12/16, 1/6, 1/10, 1/13, 1/20,
1/27, 2/3, 2/6, 2/10 (22 classes of 2 hours each)

FEhudm P A ARGE BT /SR

i I e 5B Hayama Campus

NSRS FICHGE, FEO=—XIZEDOE THAGE R —MAD
Taught in Enghsh but with Japanese support according to
student needs

Z Ot F 58 H AGE

T Ot 5 58 0 GE

Hef 7 E 0 ARGE

HE{fs S ok

WFIEN ARG R RN AR DN DR EE TR0 TN
WORFFD

FSRERENSIIEE SESES

mm

Be a scientist or future scientist with a desire to effectively
communicate about research

X R

1

(85 - 2 I i

SUAE aﬁ% H AGR

%3 T AT

S\ AT ...

ﬁ%iz hEl y%nlil

Handouts provided in class

%%i T OO HA

A YR TS FIEET L BT —ray (EH, 2
AN 1))

i%i %@ﬂﬁ@%ﬁlﬁ JLRH

Finlay Stewart

Todd Gorman ( /L~ 4 ) gsteven@nig.ac.jp

%@ﬂﬁ@?ﬂ SHE
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PN FiXld==t=r

B H A PR H ARGE NIEEAL S R o
Bt H AP 9 5E Evolutionary Anthrpology
JBIEAEFE 2016
BR A FREY] L3
B & H1 ] £
=k 20DESc01
Zﬁ‘ BB -HBETur 7L | AatARErs
HATEL 1
B H pE ik B A ek
%3 H% %’ o NFE T R A
% n%ﬁa
B @@E% HAGE B NEA~ED RN T Lo — 03I UT=1% D600 5 4
(272D NFEDEA 2 A a9 R dn & A2 HI R i O 1t 5750
PRk 5, NRIbAIZEEOSEREE L, BLAE NSNS
W COBAR T+ 7/ 2O, REHVEFED B IGHS NFEHE
EIZ RIF U7 528 HiERERBE D H T NFHD A REF 17257
B IR E B NFEOREIZ W TIRS,
B H O 2 5G5E This lecuture is to review human evolution from both

biological and social aspects in the past 6 million years after
the divergence of chimpanzees and humans.

FHH O BB A AGE

NEDOEACHFE DR 2 A FHMMIE L | R 2RO )

DEfRET D,

FHH O B RS

To understand characteristics of human evolution from both
biological and social aspects.

FERCR BT OERECH | EhOBARHIRHE, TRIRRRAE , A BRRORFIE, NS RELD

ik 0 ASGE B0, NHEHEREREE O BIENC B 55k 0 E 15

R AL B 15T HEHRES°H | To obtain knowledege of genetic, morphologacail,

R physiological chrarcteristics for modern humans, as well as
of the relationship with foods and that between environmets
on the earth and human acitivity.

P e s | LR T

Jﬂz%?-ld-fﬁﬁjﬂi HAE R essays

BENE: A ARGE L NFEROE =

2. ENDBIE) R D 28 &
3. B4 NEOTE Rer) R
4, B NIEO L FRE R
5 NFEELERE Y

6. BRBEE NEHHEAL

RENE T 1. Human evolution in perspective
2. Demographic changes in human evolution
3. Morphlogical characteristics of the modern humans
4. Physiological characterstics of the modern humans
5. Foods and human evolution
6. Environemtnal changes affected human evolution
HE2: H AGE 2/1,2/2
EREN 2/1,2/2
FEha ST 0 AGE |
FE i Sy T : 9 Hayama
=k EESEINES S
Z Ot 5 58 H AGE 72l
Z OB S 55 ReEh None
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PN FiXld==t=r

Ui R 0 ARGE:

Yefifi 7 JiEh

BEEEL H - BB SR HAGE

BEiR H B b s

X AR 1,2,3,4,5
e SISk YN

Human Eovlution An Illustrated Introduction, Fifth Edition,
Roger Lewin, Blackwell Publishing

Human Eovlution An Illustrated Introduction, Fifth Edition,
Roger Lewin, Blackwell Publishing

?%%-%@{m%w: H A

IV —Aefbs5 ehoE(b] Ak pth il GF) 5l
FIE TEACEZIOT AR, - At

& E L OMOER  HFE

Principles of Human Eovlution, A core text book. Roger

Lewin, Blackwell Science

F—U—R: HAGE

NEEAE, B0 ez, SEHBNE, HLERORH, RIES

Ay T

human evolution, brain development, demography, thrifty
gene, agriculture

U FHBE 1

%@ﬂﬁ@?ﬂ SHE
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1246 (L IR 5

BB 47 0 AGE HE LA PR Ry
Bl B 4 PR g Evolutionary Physiology
JBIEAESE 2016
BA A5 1 %14
B 2 11 ] £rh
BHES 20DESd01
Jlii¥ias BB T Ih | At ERERT
ERR- 1

£} H ek B BB

%3 H% Er AV R
BEW A 7%

B H 0)1‘E5E% HAGE ’i{téfi%ﬁumo ESEIE%%% T FE OB O
?“E) CF%‘E R RDZ BT ER D+ RSB

DS %él 5,

BB O3 5 An overview of physiological traits from the viewpoint of
molecular evolution. Evolution of genes for sensory
receptors, immune molecules, and components in metabolic
pathways are addressed.

BLE O HP: HAGE Bk % 7o AR BRI RRE DA oy T DL THEX 5,

EEELSE 55 To understand evolution of phsyological trais in animals from
the viewpoints of molecular evolution

FERR-BETOEREM | BTN 1 ORI, i Bd ) O ZRRMEL o1

ik HASEE A, R E RO 0 ik

BT DEREA

)

B
il
=
>fHﬂ

7
oH

I

To obtain knowledge of diversity and molecular evolution of
sensory receptors and immuno related molecules, molecular
evolution of genes in metablic pathways,

PR A T 15 - FEE: H ARGR LR —h
ke R T ¥ - FE T R essays
RENE: HAGE L. E@}%?ﬁﬁ%jé DT DEERMEE S BRT BRI
T EE mi
2. B - DR S i b B IR
3. B - DR oy Tt b IS
4. REIB#EE R Dy Fib =a—R) T /IR
5. MR~V D T ik
6. Eb}?ﬁ)—jz,_g,rﬁi
7. T LB RO BAEN_ Bis 22 R AR

1. Diversity and molecular evoluton of sesory receptors __
taste, olfactory, temperature receptors

2.Diversity and molecular evoluton of immuno related genes
_ innate immunity  3.Diversity and molecular evoluton of
immuno related genes _ adaptive immunity

4. Molecular evoluton of genes in matablic pathways:
Neutritional Geneomics 5. Celluar adaptation to
amino acid availability

6. Lipid sensors

7. Nutrient_Genotype Intercations_Gene variant and obsesity

HER: H AGE 1/18, 1/19

H IR 9EE 1/18, 1/19
Ehe i H ARGE 1L

ES R DI S Hayama

EH E5E HAGEE- I35
ZOAfE H 555 H AGE
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1246 (L IR 5

Z Ol 558 55

Wl 8 U AGE

W G

BEiE H - B IE S HAGE
BHEEL H - JEIE S 55

% G 1,2,3,4,5
B - 2GR YIPN
Rl & Vi E HAGE
HRLE - Mt E TR
SEE - ZOMOER: AR B2 CA] PFEIA, W HETE -, A3 EE  (2009), [
T

ol
0

ARG AN11==2—h> Ay 7R8I . Newton Press

HEE OO TEE Nutritoinal Genemics: Impcat of Health and Disease (edit.)
Regina Brigelius—Flohe, Hans—George Joost

X —U—R:HAGE RS, TR BRI AR, == — 7 3T X

F—U—RN g3 sensory receptors, five—senses, environments, pathogens,
nutrigenomicas

% HAGE

% I Eh

B HEHE EEE

EBHRATE

HYHE

Z OO Y EE
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13 BEE A IR AR

B H A PR H ARGE SRR B S R R
Bt H AP 9 5E Sensory physiology
JBIEFE 2016
BH AL IEHA L3
B & H1 ] £
BHES 20DESe01
Zﬁ‘ % iﬁriﬁ Heouroa | AEamI AR
HATEL 1
B H pE ik B A ek
%3 H% EJ’ 1TEVEY
BEW A 7%
B @@E% HAGE M OIFIFRETNTDONT, FOEBIZHAEHBIO
A=A L FRICHER 2 DI 5,
BB O3 5 Topics in sensory physiology. A series of lectures will be

provided about the cellular and molecular mechanisms
underlying various senses in animals.

FHH O BB A AGE

WA TEND AD =KX LA FRIT D98 D —EBREL T, R R
DR OEMAEEZHT L,

ONEODEEM B LD FEE > T HEPIIA T HZED
HEMEZHHIE,

FHH O B R 5

To understand the importance of sensory studies as a part of]
the study on animal behavior.

To understand the importance of multi—disciplinary
approach,

FEBA B GTORRERH | R RICBE T 2 ERAMI RO FE R A 8L T, SES ERFERR
ik 0 ASGE FHEOH R LRI N BERTED,
FE R BT AHHEESCH | Students will learn the benefits and limits of various
ks experimental methods through examples of sensory study,
AR BT 7 s - FEVE H ARGE HEB LA —h
Jﬂi(ﬁé-ﬁﬁﬁjﬂf HAE R attendance, essays
BENE: A ARGE 1. FR A O FERRE | R S TE
2. JCIF R
3. BB
4. WE,
5. $ﬁ¢@ kéﬁ
6. MG . IR OIS L1 RE
7. BRREENL T
8. /NZ— ik, BT IE AL
PN HGE 1. Basics of neurobiology, Senses and behavior
2. Phototransduction
3. Somatic sense
4. Hearing
5. Visual pigment and color vision
6. Polarization vision, Structure and function compound eyes
7. Taste and olfaction
8. Visual information processing, Pattern recognition
H 2 H AGE 7/13, 14
H 2 95k 7/13, 14
FEhudm P A ARGE L
FE i Sy T : 9 Hayama
=GRS EI AR FE TR
Z Ot 5 58 H AGE
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13 BEE A IR AR

T O = Fh e Eh -

el B ARGE RAE

el ik TBA

BR R H - BE S 0 ARGE a7 O R AR R o TOAZENEFELLY,

B R H - JBIE S g It is desirable to have basic knowledges on biology.

R AE 1,2,3

H/muﬁ 7;2%7:”]/‘*% 7F‘/§ﬁj(

B E- vpiE: HARGE PR A

B E - Pt R Handouts in the classes

ZEE - ZOMOER: AA WAWAZREGE O MR GO -1 a2 —

D7 DD BN e EE Animal eyes (Land, Nilsson) Oxford

F—U—R: HAGE TR, PR AR R ATEVRAT AR A
W a2l — gy

X —U—R:HGE Five senses, neurophysiology, anatomy, behavioral analysis,
physiological optics, molecular biology, simulation

(i 0 AGE

(i 5 5

B HEHE LIl $N

EHAITE

HYHE ) 1 S ACES

Z OO Y EE
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14BIB E Y245

BB 4 %5 0 AGE B AW R
BB 4 P 5 EE Mathematical Biology
JEAEFE L 2016

BR hG %]

B G 1 ] £

BHE S 20DESf01

R - Bh - HE 7y Ta | AmitARErE
R 1

B H pE ik B A ek

B H 58y B A - ia i
B RE e

FHE OB HARE

AW OERREEIRE, FEERARRS:, TR B - H LD E)
&, 1TEOEALD s — 2B 5, MEER, Milal~ 1o KIS
L, PRG-I — TR OB, SRR FOMER @
IR RPN S O HAR T BAREI e 2 b L1 Zim D,

BB O3 G Introduction to population demography, dynamics of
interacting species, epidemics, character displacement and
speciation, behavoural ecology and game theory, sexual
selection, biologiical pattern formation, and stochastic
process in population genetics.

BLE OB HARGE A B S Z R X3 BT T L OB

EEELSE 55 Introducing mathematical modelling of various biological
phenomena

R BT R | MR RO 7LD TR CRBIBI ORI &

i B AEE WL THESELBIT, T TIEOREALEETS

R AL B 15THERESCHN | Lean the ways to model an interested biological phenomenon

ks by means of inspecting past successful models. Lean some of
basic analytical skills as well.

AR R AT 77 15 - AL YE: H AGE REDEERE K AR —h

ke Rl T ¥ - FE T R attendance, term reports

B PR A Ak

1. W OERE A B (R EoEmr, MR AEIER, Vv
AT, LYLVTR) 2. ARGIEOENEE, JRIFEIROE
(FATHE, U7F o, HEMRGUE, PUioxsr—7) 3.
12N, 155, MO (2B, HEROHE) 4.
AL, MEEIK, b GE(L — 2, BHIRsigr, ARt
EBRBE, T U A, NUT xS, RS IE)

5. BHEA e, (R Re RO (WEER, FiERE
%, B, MM, BIRER) 6. 7 /AL UL Bl
L~V DERE LHEAL (A N AD BRI 15 L OB, Bls
Hefb, Mok, TEREEL, /XZ —TBRK) 7. AV —h
T ary O (EmOIEIR, £REROAIRR, MEOE,
FN T AT EREDEA T — L, SFEDHEAL)

1. Population dynamics 2. Epidemiology and evolution of
pathogen 3. Mathematics for invasion, spatial propagation,
and extinction 4. Evolution of quantitative traits, sexual
selection, ad speciation 5. Community ecology, resource
management, and conservation biology 6. Dynamics and
evolution in genomic information and kinetic systems 7.
Modelling major transitions in evolution

H 2 HARGE 1/11,1/12 (2017)
H R i 1/11,1/12 (2017)
Ehadh T H KGR B2
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14BIB E Y245

FE i it 9l Hayama

SRR HAGE E- 130G

T OAh = 5 0 AR

T O = Fh e Eh

Hef 7 0 ARGE

Hef 7 g

B R H - JBIE S H AGE

B R H - JBIE S g

X AR 1,2,3,4,5

HlGH - NG K

okl E - Vi H AGE KRzl

Bkl E - Vi e gE

Z2ZEE - ZOMOEM: HA

S EE - Z DMOER  FEE

XF—U—R: HAGE (EAREENRE, [mYwp, EbDX A IV, #LF —L4, &
JEEig, Fob, RlRR, HafEdl

F—U—NJ3E Population dynamics, epidemiology, evolutionary dynamics,
evolutionary game theory, arms race, speciation, coevolution

{2 H A GE

% I Eh

BLHEHE = %2 Kie

AT

HMHEE P2 KiE

Z OO YL HE
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15 BER - R R |

Bt B4 PR H ARGE Blag sl B e it g 1
Bl B4 PR gh STS and History of Science I
JBIEFE 2016

BH AL IEHA % 5

BH 101 - 1]

=k 20DESg05

{ian % Eriﬁ HETurTa | AL RERS
BT |

Bt H ek B A ek

B H 5% Bt oF HEE
BERE e

FHH OREEL: HAGHE

Bt aim o Bl 25 5, 02T X ANA S LT
OH | FHEEMA~OH RSN, P x# — LR i s,
WODDIE 7% B B iEiwma T, Bt 1 7708
DRZERi A% ET-D55 215D,

FHH OB S

Introduction to the field of Science, Technology, and Society
(STS). After reading a textbook, we will explore some
specific topics related to public engagement and/or gender
studies of science. This class is for students specialized in
”science and society.”

BLE O HP: HAGE B E It w0 FtfE A 5 5

BE O By 555E Introduction to the field of Science, Technology, and Society
(STS).

2533 2 b

AR BETORIECT | st 2o Sk .

R AL B 15T HERES°E | To obtain basic knowledge on the field of Science,

s Technology, and Society (STS).

AR AT 7 1 - BEYE: HAREE | REEOEBRE K L AR—h

FCE A 7 1 - BB SRR attendance, essays

2N HARGE AV CONTER LU R 5ih . ZONE
ZHEBL DD, BT .

BN IR Discussion based on the textbook and selected papers.

H A 0 AGE e g H WE3PR

H 2 Eh Monday, 13:00-14:30

FEha YT A AGE L

ES R DI S Hayama

S8 HARGE I

T OAh = 5 0 AGE

T O = Fh e Eh

Wi 7 0 AGE BRiZ2L

Hef 7 gl No priori requirement

B e B - B E S 0 AGE

B} B - e S e Eh

Xf G AR 1,2,3,4,5

TG - NG I TIPAN

B - MaeE: H ARG FRIZZ2L

R i EE Not specified

ZEE - ZOMOAR: AL ozl

SEE - ZOMOER JFE | Not specified

®—U—F:0 Ak FELthe PPt o D= 5 —m

F—U—R: iR Science, Technology and Society, Gender Studies

103




15 BER - R R |

N

RENKIT. JBETLAHRO LikOLDOT, BERLEE
X POHEYHEITERKTDHIL,

R (Please contact to the coordinator before registration in
order to consult the textbook.)

B HEHE IR A

BEHRITE

HMHEE IR A

Z OO Y HEH
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168 75 - MR ML SR T

Bt H A FR: H AR

FLo S0 - B AR Bt 2 i 1

Bl B 4 PR g STS and History of Science 11

JBIEAESE 2016

BA A5 1 %14

B 2 11 ] £rh

BHES 20DESg06

il % iﬁriﬁi HETar7n | ;i ERERS

HATEL 1
£} H ek B BB
%3 H% %’ Bleltbakl B
RE e

B H W@E% HAGE TRV et 2 | PO RFREAE D550 L L, B
R FROWIGEE L7 DT80 D IERER 2 FIZ1T,

BB O3 5 This is an introductory and intensive seminar for graduate
students specialized in science and technology studies.

BLE OB HAGE JBIEE L ikl TRD S,

BHOB R 5E To be determined by taking participants’ interest into
consideration

%;”E?Eiﬁ'% HETHEESH | BEF LH#EL RO D,

ik H s

R AL B 15THERESCE | To be determined by taking participants’ interest into

ks consideration

AR BT 7 5 - FEYE H AREE JBIEE Lkl TRD S,

RSRE PTG J7 12 « FEYE: e E To be determined by taking participants’ interest into

consideration

RENA: A AGE

ARFETTAT—A—REZFELL, JRHIEL THY H DO
Gy BPa M LD, BEENE . BRY, RO 1A, %
AR, EhuLpr, SRS REE LR i#ED LD D
DT, JRIEAREE TR FER RO — M LA LT ZEH Y
BHEMT a2y ebbhZ e,

This course will use materials related to the instructor’s
specialty, but the actual content, methods of evalution, style
of the course, dates and place will be determined at a
meeting before the course by taking participants’ interest
into consideration. Possible participants are required to
contact the instructor at least one week in advance.

HEE: HAGE JEIEE Lkl TR D,

H 0 Gh To be determined by taking participants’ interest into
consideration

Tt P H AGE JEIEE Lkl TRk D,

ES R I To be determined by taking participants’ interest into
consideration

S5 _ _ ElEEL %%Lfﬁ%&béo

Z DM SEE: H AGE JBIEE L ekl TRD S,

F Ot =5 0GE To be determined by taking participants’ interest into

consideration

JBIEE LR TRO D,
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1671225 - R R Mt &R T

Wefig o e GE To be determined by taking participants’ interest into
consideration

BR R H - BE S 0 ARGE JBIEF L Hag L TR D,

BEERL H - BB S 5 To be determined by taking participants’ interest into
consideration

X R PR 1,2,3,4,5

TG - NG NN

B E- vpiE: HARGE JBIEF L Hag L TR D,

R E - Vi E RE To be determined by taking participants’ interest into
consideration

ZEE-ZOMOEM HA JBIERE L Tk D,

SE E - DOMOER F5E To be determined by taking participants’ interest into
consideration

T —U—R:HAGE Bl s

F—U—R: 5538 History of science

i B AGE BRI, BEFEMERO LROLHO T, BIERLEE
&, POREYEITEAET DL,

B Please contact the instructor in advance.

B HEHE ik

EERITE

Y HE

Z DD N FHE
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17TRER PR/ X

Bt H A FR: H AR

FB R s dm X (7 DS S i)

B H 4075 5

Advanced Course X

B 2016

BR hG % 5]

BH 101 Frp

BHE S 20DESh10
MR- B -HE T T0 | At A
R 1

Bt H ek B A ek

B H 28 SR R R

B RE e

FHH OB HAGHE

ZOF IV LER T L, DL F D DOHs TS,

1) 4 ) DAL D FEARR 72 T e R oW T, 2) HEL T 58
AL ) INZHONWT, 3) 7 ) DL TO T IERIC OV
<

I CI, L ER RS ARBHIOW TR EISHREEL ., B
W R B B X OMESRIZ OV T IR 21T,
E2ETIL, A E B A OO R E o T g
MORE 2 £, EAAINC A O ED,

EIETIX, 7 LEANRE, T —H~_—A FFIFRREPED
B4R, EAGEREE, SRRSO Ry M — 75 IO
OPDMD FIEIZ DOV TERBAT 5,

BB O HEE This lecture, evolutionary genomics, consists with three
parts; 1) basic processes of genome evolution, 2) evolving
genes and genomes, and 3) methods for evolutionary
genomics. In Part 1, replication, transcription, metabolism
are briefly reviewed, followed by more elaborate discussion
on phylogeny, mutation, and chance. Part 2 summarizes
history of life, including both prokaryote and eukaryote
evolution. Emphasis is made for human evolution. In Part
3, genomic sequencing, databases, sequence homology
handling, evolutionary distances, tree and network building,
and some other methods are explained.

BLE O HP: HAGE

B HOHBY: 3R

FE AR BTG DERE

ik HAGE

FE AR BT D ERE

i R

FlRR A 5 5 - FEVE: 0 AR

T

Pt
FiAR BT 7 5 - FEVE: R
=%

%%Vﬂ% HA
RENRK R

HER: H AGE 7/20, 7/21
HER: Ji5E 7/20, 7/21
Ehe i H ARGE 1L

ES R DI S Hayama
EH E5E HRh
ZOAfE H 555 H AGE

Z DAl 558 ek

Wl HARGE

Hef 7 gl

BELER H - JBIE S B AGE

B AR H - JBIE S G

IO i

TEGE - 2 IS

AR E e HARGE

R E - MpiE EE
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18 BRI 24 RN

BB 4 %5 0 AGE SeE RS X T (M2 RN R
B H 4 PR gs Advanced Course X II
JEAEFE L 2016

B A5 I HH %]

B G 1 ] G

BHE S 20DESh12

Rl B - BB 7 ur o0 | AmIt AR
R 1

B H nﬁﬂz B A ek

B H % SoE R R

=¥ ZﬁE e

FHH OB HAGHE

HER EIZI3Em oA o THE ) AR L TEY, BAEWIZ
WMEEHTLZEICEoTEMDO ZEMEZEDHL TV,
AEFFm I, EMSARMED RIS TET RS L. ZaundsikE
RSN o2 B30, T2 RENRBHF TEZ ST 5
EXOFHERZIT,

BB O HEE Biodiversity is generated by interaction of numerous number
of different species. In this class, students will learn and
consider the mechanism of generation and maintenance of
biodiversity.

BLE OB HARGE AIE

HHOHH ﬁ%% TBA

FERA - EHE TR | RE

ik HAGE

:?;émz% HETHERECH | TBA

i R

BT (T - T s

BEOEBE X NV AR—h

Jlte A 7 14 - YRR

RENE: H AT

attendance, essays

1. EMZERMEOBEE 2, HARGEIREMERIN 3, 46

E’Jﬁmﬁﬁ 4, BprgfEsofbe kB 5. RIFTRORE
6. EMSZARIEOHER?

b LRI pTRITE S b

1. Overview of biodiversity 2. Natural and sexual
selection 3. Reproductive isolation 4. Allopatric
speciation and secondary contact 5, Parapatric and
sympatric speciation 6. Maintenance of biodiversity

H A 0 AGE 1/25, 1/26
H A2 5Eh 1/25, 1/26
Ehe i H ARGE el
ES R DI S Hayama
EHE5E HARGEE 0GR
ZOAfE H 555 H AGE

Z DAt S 58 ek

Wl HARGE KIE
e i TBA

BELER H - JBAE S HAGE

B AR H - BB S G

KA 1,2,3,4,5

TG - 2 INE S L UiAN
gﬁﬁ'%'%@ui H AR Frlz7eL
R i EE Not specified
SEE - ZFOMOER: B AR Evolutionary Analysis (5th Edition)(Herron and Freeman,
=

2013)
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& E L OMOEBR  HFE

Evolutionary Analysis (5th Edition)(Herron and Freeman,

2013)
F—U—R: H AGE SRR
F—U—R:HEE Biodiversity
%5 H AGE
i 5 T G
BLHE S SEHE
BERITE
Y EE SEHE
Z OO Y HEH
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195 BRI 4R X VI

B H A PR H ARGE SEE R SR e X VLS AR A R R i
B B4 PR gh Advanced Course X VI
JBIEAEFE 2016
BR A FREY] %]
B & H1 ] WA
=k 20DESh17
Eﬁ BL-BYC-HE I I | A ERELRS
HALE 1
B H ek B P fE Ik
%3 B Er A Y S w e
B e
ﬂH@@E% HAGE A CHOWONOE - Bl FIEO KA S LT 7=y
VoS5, MRT AL T =W, bt Tk RIS
FATER. "Fi/i\é}%ﬁ@ﬁﬁfié’ﬂﬁﬂﬁézob YChagam Do
BB O RE This course is a general introduction to social research

methods. We will cover basic concepts and techniques of
research design, data collection, and data analysis of
quantitative and qualitative approaches. We will also
consider the ethical implications of social research in the
class discussion.

FHH O BB A AGE

A CHOWONAE - Bl FIEO KA S LT 7=y
V=

FHH O B RS

General introduction to social research methods including
ethical perspectives.

=235 [ B . 51 /8

S AR BT ORIECH 4y s o0 s i< L BB,

255 T 78

%_%@E% H AT S B To obtain basic knowledge and skills on social research.
RRRTREATE 7 5 - B e HAGGE | SREDHEE K LA —|

JﬂZ‘f‘E AN 1 - FLE: %?ﬁ attendance, essays

ENE HAGE

L AESEAEMSE 2. 7o —NA 3. /X a—
FE A AT EICBIT AR

1. Overview of Social Research Methods 2. Survey
Research and Questionnaire 3. Interview methods 4.
Ethics of Social Research

10/27, 10/28

HEE: HAGE

H A2 Eh 10/27, 10/28
FEhudm P A ARGE e
ES R DI S Hayama
=GRS HAGEE-I
Z Ot F 58 H AGE

T Ot 5 58 0 GE

Kol 7 0 ARGE KRzl
Hef 7 gl No priori requirement
B R H - JEIE S H AGE

BRiEl H - e Sk il

R AR 1,2,3

HlGH - NG K KaMER
okl E - Vi H AGE BrlZA2L
R i EE Not specified
ZEE-ZDOMOEM: B A [ AAND

S EE X DM OB JEE Not specified

thsii ATk, B - B F A S, b fm B
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Methodology, quantitative and qualitative research, practical
research ethics.

K A

HEHE

K A

Z OO GEE
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2055 8RR X VI

EEX S B2 E XV (Adaptive metapopulation dynamics)
EEX Advanced Course X VI
JEBAE L 2016
BA A5 1 %14
B 2 11 ] £rh
HH AR 20DESh18
| H 44 PR A 3L AR R L
MR- BB HE s 70 | At AERERS
HiprEK 1
3 H AEIEk B P BB
H o B it Yo A sk i)
mEPRE a7
1 H OMEEL: 0 AREE (FEECOEF MEITREEN—V S M)
3L H OB S5 This course will give an overview of adaptive dynamics,
which is a framework for analysing evolution by natural
selection in relatively realistic population models.
Specially interesting phenomena are evolutionary branching,
in which disruptive selection causes the evolving population
to split into two groups with diverging traits, and
evolutionary suicide, in which natural selection causes the
extinction of the evolving population.
A metapopulation is a collection of local populations
connected by dispersal. We will study the evolution of
dispersal and some other traits in different metapopulation
models. Because the evolving trait is by default an
individual-level parameter, we will also study basics of
mechanistic derivation of population models from first
principles.
BLH O B/ HAGE (EEECOEF MBI T REE— S W)
B H D BB <5E To understand adaptive dynamics and its application to
metapopulations
TR - BETOEEE | GEFE TR MBI REE~— VS M)
;;Eijgﬁa jggg > Y=t
%.%555%. H T S B mathematical modelling of evolution
s
J R A 7 2 - (EEECOEF MBI T REE— S W)
Jke Al 5 s Attendance, exercises and essays

(R COa e MEIFIEE~— S )

1: Mechanistic modelling and metapopulation dynamics 2:
Invasion fitness, pairwise invasibility plots, classification of
singular strategies, evolutionary branching 3: Evolution of
dispersal in a discrete—time metapopulation 4: Structured
metapopulation models and evolutionary suicide 5: Locally
stochastic metapopulations 6: Evolution of specialization
(and dispersal), vector-valued traits 7: Evolution of
cooperation (and dispersal) 8: Function—valued traits

HEE: HA AIE
RS TBA

FE T e
ES 5N Hayama
iS58 English
Z DAl 555 English
Z DM S EE:

el B ARGE

Hefifi 58 gl
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it H - JE{E S

LT [ - 2 f

KGR 1,2,3,4,5

H'h\uﬁ jJ g*@’

R E - MHiE A

?%L% WogiE 2 B h NA

& E - Z OO EH

S OO Odo Diekmann: A beginner’s guide to adaptive dynamics
Ake Brinnstrém et al: The Hitchhiker’s Guide to Adaptive
Dynamics

?—U—F‘:Eﬁﬁﬁ

TR adaptive dynamics, evolution, metapopulation, invasion
fitness, ESS, evolutionary branching, evolutionary suicide

75 H AGE

5 g

BLHE RS NN

BERITE

HYHE

Z OO YL HE
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A KERPRHXK

Bt H A FR: H AR

Fl R X IX (Bl thes )

B H 4075 5

Advanced Course X IX(Philosoph vy of Science)

B 2016

BR hG % 5]

BH 101 Frp

BHE S 20DESh19

B H 4B 55 5E Ay A R b
MR- B -HE Ty T0 | At A
R 1

Bt H ek B A ek

B H 28 SR R R
BERE e

FHH OREEL: HAGHE

W R E LT B ARBH 2 OH IO T O AR 72 1%
E51T9,

[t is an introductory course on the philosophy of science,
with a special focus on biology.

JBIERE Lkl TRD D,

) )
Imjm
NI,
Tm|m
&

P

To be determined by taking participants’ interest into
consideration

B BT oA

L

BN JBIEH Ll TR B,

pi: H ANGE

R AL B 15THEHRESCE | To be determined by taking participants’ interest into
ks consideration

FiE A T 5 - FEE: H ARGR JBIEE L ikl TRD D,

FSCAE R 5 1 « FE YRR To be determined by taking participants’ interest into

consideration

RENA: HAGE

ARFETTAT—A—REZELL, JRHIEL THYE DR
SR ARARM LT NN, BRIEWA ., B Y, lGRHlO 714, 5%
SRR, Ehi ST, S IRER Lo LR D
DT, BIER LA TR EM D — W 2L ERTCHE B &2
BHEMT a2y elbhZ e,

This course will use materials related to the instructor’s
specialty, but the actual content, methods of evalution, style
of the course, dates and place will be determined at a
meeting before the course by taking participants’ interest
into consideration. Possible participants are required to
contact Kenji Ito at least one week in advance.

HEE: HAGE JBIEE L ikl TRD D,

H e Gh To be determined by taking participants’ interest into
consideration

Tt Pt H AGE el

ES R DI S Hayama

S5 HAh

T O =5 HAEE English

F Ot S5 9GE To be determined by taking participants’ interest into
consideration

Kol 7 0 ARGE JBIEE L ekl TRD S,

e f 7 eEE To be determined by taking participants’ interest into

consideration
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A KERPRHXK

BR L H - BE S 0 ARGE JBIEF L Hagl TR 5D,

BEERL H - BB S 5 To be determined by taking participants’ interest into
consideration

X R PR 1,2,3,4,5

TG - SINEAE I UN

B E- vpiE: HARGE JBIEF L Hagl TR 5D,

R E - Vi E RE To be determined by taking participants’ interest into
consideration

ZEE-ZDOMOEM: B A JBIERE Ll Tk D,

SE E - DOMOER s To be determined by taking participants’ interest into
consideration

T —U—R:HAGE By

F—U—R gk Philosophy of science

i B AGE BRI, BEF RO LRDOLHO T, BIERLEE
X, TOHEYFITEE T DL,

B Please contact Kenji Ito in advance.

B HE B g

EERITE

HYEE

Z DD N FHE
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22K BHPRRXX

B H AR HAGE HeiB Bl 24 X X (Advanced Biostatistics)

B B4 PR gh Advanced Course X X

JEIETE 2016

BA Ak A % 5]

[ 2 H ] £

=k en 20DESh20

Bt B4 PR H ARGE Advanced Course X X
WRIERL BB BET 0T T L | A R

BN |

Bt H e B A ek

BH S %’ SR R R

R _ it

P B OR: H AR RABIET M, 200 WBEIC AN S S il <

JVTOZE T (] ﬂﬁlﬁiﬁiﬁwﬁ\ ﬁﬁw\?’ﬁﬂ)% BT
71 (ZHAR )72 FIETHY AR - LA F I BT
ANZFHNBND I f@of%fb\é AR TIL ROy
r—THHSQuID (https://squid.shinyapps.io/App_R/)%

HAOWT IREET VOFEMEEET 2t HET 5,

FHH OB J55E

Mixed—effects modelling is an ideal way to quantify multi-
level variation in phenotypic traits and are being increasingly
used in the field of Ecology and Evolution. We aim to
understand ins and outs of mixed modelling with the help of
the R package, SQuID (https://squid.shinyapps.io/App_R/)

£ HOBB: HAGE RIE

B H O H /Y 9GE TBA

FE R BT D EHEC ez

i H AREE

%%;E%Zﬂ% HETHEEESCH TBA

R R 7 1 - FEUE: H KGR BEOEIRE ., SEin~ DOm0
EE{E%Mﬂﬂji o FLYE SRR attendance, participation in discussions

1. fEAfE - ﬂﬁlﬁxwﬁﬂ%&wﬁ HEETIL 2. T

WAL AR AAANE R DOIZD DY TP AR 3. F
TV DWETVOMED S 4. 58 A B G A R
TR EIEER AR DT —H

1. Understanding mixed—effects models in the context of
within and between individual differences 2. Study design:
how many within vs. between individuals 3. Model
diagnostics: how to make a good model 4. Advanced issues:
correlated data and non—Gaussian data

HFE: H ARGE KIE

H 2 05h TBA
Il P H AGE B
ééjﬂﬁfaﬁﬁ HEE Hayama
SRR HARGEF/ I3 RE5E
Z OffE S 55 H AR

O S5E: EE

K H ARGE RIE
Hef 7 egh TBA
BEE H - BB B AGE

R H - B iE R E

JOF e 1,2,3,4,5
TG - S IE N UIPAN
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22K BHPRRXX

okl E - Vi H AGE FrizZzL

Bkl E - Vi e gE Not specified

2 E - ZOMOER HA Friczal

ZEE - ZOMOER IGE “Mixed effects models and extensions in ecology with R”

Zuur et al. Springer

{IEHZIKF'Eﬁ BN SR RERET v IEERDAMOT —

F—U—R:955E mixed—effects models, within and between individual
differences, non—Gaussian data

5 : H AGE PCHi &

e Bring your own personal laptop

BLHEHE B2

EERITE

HEHE B

Z OO YK HE
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WEEREERI~V

EEEASEES SpEplEREgE 1L ILILIV, V.
Bt H AP 9 5E Special Seminar Series I ,II,1I,IV,V
JEAEFE L 2016

BH A& I HIT Y]

BH 101 HAE

BHE S 30DESi01~30DESi05

ek - Bh - HE Ty Ta | AmitARErE

R 2

B H pE ik B A ek

B H 58y SR EE G

B RE e

FHH OB HAGHE

B & 2 B CTE RS DAMERRRINC L DL 7 F v —, T4 B
DAFFEFE R D JFE S OBUR 36 LOVA 12 0D i L &3 Al DA
FEBL O EIGETOT A H.OICHER T D,

Bl B O 5GE TBA
BLHOHB: HAGE RIE
£ HoHBY:5E TBA
25 b L, S 28

%:%ﬁ?ﬁ TR ARIE
%ﬁ%ﬂz%-ﬂé’%ﬁ“é& TBA

=

T

R

TR RE R UE I 5,

PR R 75 1 « FL Y

attendance, involvement in discussion, essays

RENE: HAGE

HIHEZ

B PR

see attachment

HE2: H AR 6/21, 7/19, 9/20, 10/18, 11/22, 12/20, 1/17, 2/7
H 2 955h 6/21, 7/19, 9/20, 10/18, 11/22, 12/20, 1/17, 2/7
TNt P H AGE el

ES R DI S0 Hayama

S5 HARGEE I RGE

Z oM SFEE: HA

Z OB S 55 REh

Kol 7 0 ARGE AIE

e i TBA

BR Rl H - BE S

BREl H - BE S

A 1

HEGE - S INE k& NN

HRE- vt E A B HPIZE0#

Bkl E - Vi e gE Please refer departmenal website
& E - ZOMDER HILHPIZ L

2 F DD 2 Please refer departmenal website
F—U—R: HAGE

F—U—R: gk

T F ek PR A DR Y

A Annually

B HEHE HFZ

AT

HMHEE HF5Z

Z OO YL HE
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016FEXEERFEER

AR U B

EEE] A4 EEIARL
AR LT RIS/ I Rty .. e .
e e i i HREIIZH HRERAMHOE 3t
A IRFRITERPS - B
F1 2016/6/21
w10 /6/ Shigeru Saito
Assistant Professor, Division of Cell Signaling,
Department of Biosensing Research, Okazaki Evolution of thermosensory system in vertebrates Terai
Institute for Integrative Bioscience, National Institute
for Physiological Sciences
T ) " . e
%gfggﬂgﬁﬁpﬁ.gﬂg ENT/ LIS BERNENT SRS K&
2@ 2016/7/19
Kaori Muto Ethical, legal and social implicati h
Professor, Department of Public Policy, The Institute ical, legal and soclal implications on human Mizushima
of Medical Science, The University of Tokyo genomics
RS )
LEEXRE BEHRER EafFR-%i% 1511
Ecological rationality and breakdown of the
. fitability principle in the chick socio—economics
53[@  2016/9/20 pro
Toshiya Matsushima
Professor, Graduate School of Science, Hokkaido Arikawa
University
iy FHOLLOMETHCELH—HMEORIED | A
A KE BEEFRIRE LRI - A5 OIS, IR et
4@ 2016/10/18
Akiko Satake
Associate Professor, Department of Biology, Faculty When and how do rainforest trees bloom? Ohtsuki
of Science, Kyushu University
§§§§x$ K?‘E‘B'ﬁﬁ )\FEﬁ‘?i'Eji%{i?)\FE] %H
5[] 2016/11/22
Juko Ando
Professor, Department of Literature, Keio University Introduction to human behavior genetics Kutsukake
WE et ) \
RAEKRFEXRZRE £ Rl PHER - £HR BizFEHELLET/LEEIZLDHEL RIEHE
6@ 2016/12/20
Takashi Makino Evolution driven by gene and whole genome Goiobori
Associate Professor, Tohoku University duplications cjobort
lefor SEBRIZBHBERGRE-HETVR) EBATE | 8
EEBAS FRERMERRPAFREAAER oD oD I
RFER BRSEZFRR o 2— B - -
%7 2017/1/17
7 / Hiroto Takamiya
Professor, Kagoshima University, Education and Modern Humans (Homo sapiens) and Islands H
Research Institute Division, Education and Research environment during the Prehistoric times, focusing on Noansguo
Institutes Coalition, The Research Center for the the Ryukyu Archipelagos
Pacific Islands
e Sets W7/ LS5 HRETEEBRF OTESTR
RPN AERASE BYPIES TR T Py EH
ok iR TAY 7w
8[| 2017/2/7
Lecturer: Hidetoshi Saze
Assistant Professor, Plant Epigenetics Unit, Okinawa Epigenetic regulation of genes and transposable Takuno

Institute of Science and Technology, OIST, Graduate
University

elements in plant genomes
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20164EFE SLEPFERD : 20164E6 5218 (k)  June 21st, 2016

2 A NV BRI T IR E R A O

Title: Evolution of thermosensory system in vertebrates

AERNICA - ZEEE 3 (B ARAB PR seE MG S A A A = 22—
ABRARTERT A Ak T v e MR A BREFFEE T - BhZB0)
Lecturer: Shigeru Saito (Assistant Professor, Division of Cell Signaling,
Department of Biosensing Research, Okazaki Institute for Integrative
Bioscience, National Institute for Physiological Sciences)

Abstract:

Thermal sensation is an essential physiological system for animals since
ambient temperature fluctuations affect various biological processes.
Therefore, different animal species evolved thermal sensitivity suitable for
their physiological and ecological traits. Interestingly, thermal sensation is
related to other sensory modality. For example, extreme cold or heat stimuli
also evoke pain sensation. While, when we eat chili pepper, burning sensation
arises without any thermal stimulation. These peculiar phenomena are
linked with the functional properties of thermal sensors known as
thermosensitive TRP channels that are activated by not only thermal but also
by other physical and chemical stimuli. To investigate the evolutionary
process of thermoTRP channels serve as noxious thermal and chemical
sensors, we compared TRPV1 and TRPA1 among several vertebrate species
and found that functional properties of these two channels varied among
species. Therefore, functional changes of peripheral thermal sensors resulted
in the species diversity in pain sensation.

Evolutionary changes of thermoTRP channels might have played crucial
roles in thermal adaptation process. To understand the role of thermoTRP
channels during the thermal adaptation process, we also compared thermal
responses of closely related Xenopus species adapted to different thermal
niches. Thermal responses of heat-activated thermoTRP channels differed
among Xenopus species which potentially resulted in the species differences
of neural and behavioral responses. In this seminar, I will introduce recent
understanding for the evolutionary aspects of thermoTRP channels and the

molecular basis for their functional evolution.
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TWEERTATHEL ~EBELM, WL, HPRL

+ Caterina, M. J., Schumacher, M. A., Tominaga, M., Rosen, T. A., Levine, J.
D., and Julius, D. (1997) The capsaicin receptor: a heat-activated ion
channel in the pain pathway. Nature 389, 816-824

- Patapoutian, A., Peier, A. M., Story, G. M., and Viswanath, V. (2003)
ThermoTRP channels and beyond: mechanisms of temperature sensation.
Nat Rev Neurosci 4, 529-539

- EBREY Vol. 32 No. 4 (2014 4= 3 A%5) % [TRP F v * /L TEL 5 L<
I, BT L A EtrE

- Saito, S., and Tominaga, M. (2015) Functional diversity and evolutionary
dynamics of thermoTRP channels. Cell Calcium 57, 214-221

- IERE R TEHEENY OIRE K M transient receptor potential (TRP) & v %
VDS L HERRE L) FiAEPRAE LY 28t 259-266 (2011)

B ARILHE | T
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20164EE SLEPFERQ : 20164E7TH19H (k)  July 19th, 2016

S A Ve NS MEATICHE O IR SRR R

Title: Ethical, legal and social implications on human genomics

AEANICA - R FRR OO KRFPERSIIERT - #0%)
Lecturer: Kaori Muto (Professor, Department of Public Policy, The Institute
of Medical Science, The University of Tokyo)

Abstract:

From the beginning of the Human Genome Project (HGP) in the US in
1990s, the National Human Genome Research Institute and Department of
Energy recognized the importance of importance of ethical, legal and social
implications (ELSI) in whole genome sequencing of individuals. The topics of
ELSI in genomics include broad consent for research, data sharing and
benefit sharing, privacy and protection of personal genomic data,
commercialization of genetic testing and its secondary use for research on
genetic discrimination.

During the past decades, several laws were enacted to protect human
participants from genetic discrimination in the US and Europe. However, due
to government disinterest in genomics, there are only a few laws to prohibit
discrimination in Japan and there is no laws to protect genetic privacy. In this
lecture, we will discuss the basic foundations of these issues and each student
1s expected to read the assigned papers and participate in the class

discussions.

TOFAENTHA TE L REISZE U, fmX. HPR L -

- REEERE 177 DEFEMROME) (855 &), fhHEE 1 - EEHRE =5 -
EMBLFEOMIEMEEL N K7 v 7 ] CREKFHRES) ATl

- HEER T M7 AT E EEA~DICHZ O S HMERE) (B =), &

M - aTEfZR [Emfmil - EE] (ERRE) AL
+ NHGRI Genetic Discrimination https://www.genome.gov/10002077

T ANNHEEE - KE A
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20164EFE LEPFER® : 20164F9H20H (k) September 20t, 2016

Title: Ecological rationality and breakdown of the profitability principle in
the chick socio-economics

ARANIRA, - G Bt (biEE Ry Bl AmElElt - #d%)
Lecturer: Toshiya Matsushima (Professor, Graduate School of Science,
Hokkaido University)

Abstract:

It is often assumed that selective pressures shape behaviors and mind of
animals to be optimal in terms of “values” that are explicitly defined in a
manner closely related to the individual fitness advantage (Matsushima et al.
2003). This assumption has lead researches in the behavioral ecology, as well
as thinking in the evolutionary psychology and cognitive sciences during
recent decades. However, except few successful cases, it is not unequivocally
shown as to what the optimality means and how the optimality could shape
animal behaviors. In this lecture, through our recent studies on foraging
behavior in domestic chicks, I will show that (1) ecological ideas is good and
truly profitable for integrative studies of neuro-economics, and that (2) social
settings often deviate individual behaviors out from its optimality. We will
review classical cases of foraging studies by Charnov (1976a,b), who argued
that the animals commit short-sighted decisions in the environment where
they have limited access to the information on food resource. In highly
uncertain and/or risky situation, the profitability principle works making
individuals gain the highest benefit payoff in the long term. Furthermore, the
individual optimization fails in social condition where payoff is mutually
dependent among foraging individuals. In particular, the producer-scrounger
game theory allows us to predict deviations from the optimality principle in
the form of social facilitation, synchronized swarm formation, workaholism,
and adaptive impulsiveness. The underlying neural mechanisms will also be
discussed (Matsushima et. al. 2008; also see Rudebeck et al 2006, Kable and
Glimcher 2009).

TOPENTATEB REBELHR, X, HPZRE (% FrZTE 280 D)
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- *Matsushima, T., Izawa, E.-I., Aoki, N., Yanagihara, S. (2003) The mind

through chick eyes: memory, cognition and anticipation. Zool. Sci., 20:
395-408.

- Charnov, E.L. (1976a) Optimal foraging: attack strategy of a mantid.
Amer. Natural 110:141-151.

- Charnov, E.L. (1976b) Optimal foraging: the marginal value theorem.
Theor. Popul. Biol. 9: 129-136

- *Matsushima, T., Kawamori, A, Bem-Sojka, T. (2008) Neuro-economics in

chicks: foraging choices baaased on amount, delay and cost. Brain Res.
Bull., 76: 245-252.

* Rudebeck, P.H., Walton, M.E., Smyth, A.N., Bannerman, D.M.,

Rushworth, M.F.S. (2006) Separate neural pathways process different
decision costs. Nat. Neurosci., 9: 1161-1168.

- Kable, J.W., Glimcher, P.W. (2009) The neurobiology of decision: consensus
and controversy. Neuron 63: 733-745.

PN EEEECRE DI PN

125



JEEHE @

20164 SCEPFEZR@ : 20164£10H18H (k)  October 18th, 2016

A2 A BV FEORWBRARTAE L 5 —FRIEORITES

Title: When and how do rainforest trees bloom?

A4 ST BEF UK BLPitthe B - HEEER)
Lecturer: Akiko Satake (Associate Professor, Department of Biology, Faculty
of Science, Kyushu University)

Abstract:

The timing of seasonal activities of animals and plants, or phenology, has
been shifting under influence of climate change. Understanding how climate
change impacts a representative phenological event, flowering time, is critical
to evaluate ecosystem vulnerability in a face of rapidly changing
environments. Yet, little is known about the molecular genetic basis for the
shifts occurring in nature, which hampers genetically informed prediction of
future phenology change.

Conservation of floral initiation pathways in angiosperms opens the
window for modeling flowering dynamics based on gene expression patterns
to predict the occurrence of flowering events both in seasonal and aseasonal
environments. Here we compared the flowering phenology between
temperate (Arabidopsis haller’ and Fagus crenata?) and tropical rain forests
(Shorea curtisii and Shorea leprosula) based on expression analysis of highly
conserved flowering-time genes in natural conditions and developed a model
that unifies these data. Our study especially focused on addressing the
mechanism of highly synchronized flowering in South East Asia, where more
than 80 species flower synchronously and supra-annually, even in an
aseasonal and relatively stable environment compared to a seasonal
environment. A model that describes regulatory dynamics of key flowering-
time genes and their response to temperature, photoperiod, and drought
unraveled a species-specific response to environmental signals, which

provides the basis for adaptation of flowering time to natural environments.
TOFENGTATE RESEZE, @, HPRR L

- Miyazaki et al., (2014) Ecology Letters 17, 1299-13009.

126



JEN B R@

- Satake et al, (2013) Nature Communications 4, 2303.
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Title: Introduction to human behavior genetics
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Lecturer: Juko Ando (Professor, Department of Literature, Keio University)

Abstract:

Human behavioral genetics is an interdisciplinary science between
genetics and human behavioral traits. It applies Mendelian quantitative and
molecular genetic theory to psychological, psychiatric, and neuroscientific
phenotype as well as sociological and economic behavior.

The most important finding is that all human behavioral traits are genetic,
which is verified by a vast amount of studies using the twin method, a basic
methodology of human behavioral genetics which compares similarities
between monozygotic (identical) twins (MZ) and dizygotic (fraternal) twins
(DZ). This method also indicates that the most important environmental
influence is not familial but individual-specific.

Genetic influence on human behavior is not necessarily stable but also
dynamic. A typical example is developmental increase of genetic contribution
on cognitive abilities. GXE interaction in which genetic effects differ according
to environmental conditions is another dynamic phenomenon shown in many
psycho-social situations.

Brain anatomical structure and its function (eg. EEG) are strongly driven
by genes and then interesting endophenotypes which bridge gene expression
and higher-order complex phenotype of behavior.

Molecular genetic findings by GWAS and epigenetics are, however, still
ambiguous and unstable. “Missing heritability” issues and some challenges
against it (eg. GCTA and discordant MZ method) will be introduced.

FORENFATE EBELM, WL, HPR L
SRR (2014) [ & BBEO LT — ARITRRRE AR SR
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- Plomin, R., DeFries, J.C., Knopik, V., &Neiderhiser, J. (2016) Top 10
replicated findings from behavioral genetics. Perspectives on Psychological
Science . 11(1), 3-23.
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Title: Evolution driven by gene and whole genome duplications
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Lecturer: Takashi Makino (Associate Professor, Tohoku University)

Abstract:

An obvious mechanism for buffering genetic variation is redundancy, and
one of the main factors to generate redundancy is gene duplication. Under the
relaxed functional constraints, mutations are likely to accumulate in
duplicated genes resulting in their functional divergence. Small-scale gene
duplication (SSD) is frequent in eukaryotic genomes and is the primary
source of novel genes. The aspect of gene duplication in vertebrates is more
complex due to the history of whole genome duplications (WGD) in the early
vertebrate lineage. Dosage-balanced genes (DBGs) such as transcription
factors, members of protein complexes and developmental genes are fragile
against gene loss and duplication. WGD duplicates all genes including DBGs
simultaneously and therefore does not perturb relative dosages. Whereas
SSD of DSGs is likely to be deleterious, WGD should be neutral. WGD-
duplicated genes have rarely experienced subsequent SSD and are also
refractory to copy number variation (CNV) in human populations and are
thus likely to be sensitive to relative quantities. By contrast, SSD-duplicated
genes are more likely to display CNV. These observations clearly show a
persistent resistance to dose changes in WGD-genes duplicates. Dosage
balance constraints simultaneously explain duplicate gene retention and
essentiality after WGD. WGD is the only opportunity to duplicate DBGs, and
the duplication of DSGs would be great evolutionary importance to generate
high evolvability.

TOFAENTA TE L REISE U, fwX. HPR L -
- Tamate S.C., Kawata M. and Makino T. (2014) "Contribution of Non-

ohnologous Duplicated Genes to High Habitat Variability in Mammals".
Molecular Biology and Evolution 31(7):1779-1786.
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- Innan H. and Kondrashov F. (2011) "The evolution of gene duplications:
classifying and distinguishing between models". Nature Reviews Genetics
11(2), 97-108.

- Fawcett J.A., Maere S. and Van de Peer Y. (2009) Plants with double
genomes might have had a better chance to survive the Cretaceous—
Tertiary extinction event. PNAS 106(14), 5737-5742.

- Makino T. and McLysaght A. (2009) "Ohnologs in the human genome are

dosage balanced and frequently associated with disease". PNAS 107(20),
9270-9274.
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Title: Modern Humans (Homo sapiens) and Islands environment during the
Prehistoric times, focusing on the Ryukyu Archipelagos
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Lecturer: Hiroto Takamiya (Professor, Kagoshima University, Education and

el

Research Institute Division, Education and Research Institutes Coalition,
The Research Center for the Pacific Islands)

Abstract:

One of the characteristics of Homo sapiens (modern humans) is their
high ability to adapting various environments. They have spread all
continents except Antarctica by 10,000 years ago. At that time, all of them
were hunter-gatherers, which demonstrate their high ability to adapt many
environments. However, it was challenging for them to colonize the island
environments. Indeed only a handful of islands in the world were colonized
by Homo sapiens prior to 10,000 years ago.

This lecture will first introduce why was it challenging even for Homo
sapiens to adapt islands environment especially prior to 10,000 years ago.
Then the lecture will focus on the prehistoric Ryukyu archipelago. When
prehistory of this region is examined as how Homo sapiens adapted to the

1slands, several extremely rare cultural phenomena are understood.
TOFAENT AT NESZCH, w3, HPZ2 L !

- EEIAL [RBOERERT NTH A ZATIERD > T hEeE B D e R ] A —
B—d 7
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Br. B (GB—#im e & OUROTE, o =M D)
Hiroto Takamiya et al (2015) An extraordinary case in human
history:prehistoric hunter-gatherer adaptation to the islands of the Central
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Ryukyus (Amami and Okinawa archipelagos), Japan. The Holocene. DOI:
10.1177/0959683615609752
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Title: Epigenetic regulation of genes and transposable elements in plant
genomes
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Lecturer: Hidetoshi Saze (Assistant Professor, Plant Epigenetics Unit,
Okinawa Institute of Science and Technology, OIST, Graduate University)

Abstract:

Epigenetic modifications of chromatin, including DNA methylation, post-
translational modifications of core histone proteins, and production of small
RNA molecules, are essential for regulation of gene expression and stable
silencing of repetitive transposable elements in various organisms. Plants
offer ideal model systems for studies of epigenetic mechanisms, as many
epigenetic modifying factors found in other organisms are evolutionarily
conserved in plants. In addition, detailed profiles of genome-wide gene
expression and epigenetic states of the genome (epigenome) are now available
for many plant species. This lecture introduces our current understanding of
epigenetic mechanisms that regulate genes and transposable elements in
plant genomes.

TORERTATREB RESEIHR, w3, HPR L

- Epigenetics (2nd Edition), Allis, Jenuwein, Reinberg, Caparros (2015) Cold
Spring Harbor Laboratory Press, Chapter 13: Epigenetic regulation in
Plants (p363-394).

* DNA methylation in plants: relationship to small RNAs and histone
modifications, and functions in transposon inactivation.(2012) Plant Cell
& Physiology. May;53(5): p766-84.
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