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1TLC, doublesex Bz T DIBIG IS RFEOBNI SR A HED T3, 18IS TR EI T, Bk
(BB, BIE, SESRISE LB L CHIERZED TN D,

ABFIETIRLSW), 7 H R aAa X aMERTEES LR BIZ XD doublesex FEEHROD ATt L2 TiE
LUz, 2RI doublesex - ORAGAHERE DO RBENSLEL L 725, SFEEED T 7 Z7R
vatnaXs ) b 8T A7 )T M—LBHTZ K 5T doublesex s 00 bt >100 kbp (272 0 IE
G A-o— RREEDAD > TS Z EMBH BN E 7T, D728, doublesex T{5 - Es TRETREE %
IEREZHEE T2 72 OICDATACseq 1EIZ L DA —T ' 7 ma~TF UHEBOFE L. @phylogenetic
footprinting 152 K 5=/ —HEIKOBERIZETF LT,

WEEE & COMZEN G, a4 21T 5 doublesex 585 1-00 X YetafR~DlHE X, Doublesex % 2730
BRI 2 TTHE ST DO TR W ? LN G E STRFT DR A1 TN D, 2051t
(DT X7 o7 B 2 — N O A2 5 iR GFREE A SR 2R L Tna i
ThHD, FrSHmEHOeRaE & 2 BHRICBO T, A AMURT-CTH D doublesex TEfs 1% FE1
T DD INE DR ENN AT D, DT DR GFHEEIRD /> THE EREEOTTHEE, RHZ
AR C E TR AR IS 1T B A AR AR OFEZARIE R E < HHT D LB 2 b
%, R OQDET B IS Z T X R atuXAa b Uiz doublesex &mFHiRGFHEE
ROBERE~ 7RISR EDMEIR TE 5 & a4 1 SRR A AR AR OFRRI AR 2 %7
5955 AMEEOMIH TE 5133 Th 5,
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TNFETIA T EMEN piggyBac +T L ARY V&R LTS FAEAS> CRISPR/Cas9 (2L 51E
o RSB A R S5, A4EREIE, CRISPR/Cas9 1EA1EH L7 AmrRcy IR A7 58 = A
EOWMSIIZER D FATZ, ARFIETIL, ZNETF TV ARY U E S BUSEIE FEANISEI L TV 7
J LRIV T CRISPR/Cas9 /z%ﬁﬁb VC2ABHEIEIA S & L, 2 OB T HOB(E T
Wik ZAHA NN D TBIR FPEAROBEICID MHATE, a4 v Xs ) Aa @ T % gRNA % 5
FRREEEEk L, IS HEARY X — LA AR A &—%@JW% gRNA, Cas9 ¥ /B L L bl
2 RGBT A LTz, SR FEAARY ¥ —21T 3xP3-#H v/ B s P38
FZAHARIAATIY | s AL T LT-5a, %Eﬁﬁfr‘yté" T EOFERDPRETE D L9127
S TG, ZOFREHEDTZA, BEE TIIRE/2S b ZOFERHRIC Lo TR K BIZ FHEARST A
BRI 2 2 SIETE TR, EORRITEN TR S, £ gRNA/Cas) BAKE 7T AR
DNA %7127 7/v& LTI EEA LTGEIs, a4 nxs ) Aatii) s Lz gRNA OUIWRER)
T TND Z L e DRERAIF CND T8, R FEANY 71— gRNA DOREIAZEZ 578
EDRMFRPILIIZEEZTND, ZOL D ssn b, IHHFAS RS EEEAI LIz L v oo
VIR FEARE LTR— v 7y R LT —B &R LT e FEAROREEO Y 21
D,

FMREEREICH | & T, A SHESE A BT 72 7 0 — 2 —REIOZER I ZHL Y #HA
TWD, SFEEIIE— hra v 7 RV (hsp BIET) O7 rE—F kOIS tEDT-,
FT. ARXT ) DUAHEST D hep BIRTFZERER L, hsp20 7 7 U —WONT hsp70 77 U —IT&
TR THEL7 R T A RIE Uiz, ZOHs, i m S iRz T, 42°C 1RO
b—bhva v ZIZ R o CEBED AT 585 7% RT-qPCR {EIZ K> THREL, 10 BEFH e —h
Ta v ZIZEVFBUUEL, 1A FAEEIMZST 2 2 L 2B BN Lis, ZOH T, FHIIERIE
OFFREAMEL FEHRED EAZED &N B00 1) 122U TC,  HiEB OB & B 5157 22—k
FAAEDTND,

JAOFESWTXRTYEERDON T = OE U SHINEGTFOEIL - ZHREOET
TR AXTY 7 aIaxT VoI T VRRRINRY 7T ) VFEREET cner b LRI
THZENMOIND, BT, FSRsEE, STaF L (G | A=, rEies s o
WHERT) EHFIC, M7 = v T S RINEIG T ORIE - BERERRIT & 257 U BHR RIS 250 7k
T D TND, IXT Y BRRI19 D T A7 VT h—MFTC L > T, OV 7T ) R
ERKEL 200 T I N~ b2 s PAR 77U —KO'PBR 77 VU—), @PAR 7
7 V=R uI3xT7 ) EETe—H0 %7 YRR R CREIGEA T EEAR - LTO0DH Z &, @PBR
77 VA TEGEFERIASNT, PAR 77 2 UV —EEL WD IL—7TIE PBR 773U —
DRELTNDZEREEZRH LTS, 72720, ZOHFIT T A7 )7 N—2f 0T HHEE LT
ARYTTF ) BRSNS O TH Y | FRIEIS T EE EEL L QWD RICRT DI
FEANIREMETH D EEZ BIND, FZ T, F IR )T h—AfTCEONEZER) 7T ) g
FIREL A2V T RT-PCR B X Difn S OBUSA#EsD, 1B 8 a iy % b HU == 7
T ) U RINE LA OB T ZE T L Q0D £72, ABETH BV %7 Y OISR
FRINETTASDNC 25 TURNZ EDD, mIDNA EAINC X 5 ORI b ET LT\ 5,
\CAMERE T, X7 EMELE LIl N5 027 U N— 8% 7 2 RS ada R G iE
L. M7 = 0 W o O R DT, a4 0 B TIARR KEIWE T = n e 19
%Fgg LTHSHEL TS EEZ BTV, ZNETIZ, adaxfi hT7 A7 ) 7 h—bF—H )
ARG SR B IR TR L. C D0 1R/t T D, F7o, REIRM R
A A2V, CRISPR/Cas9 154 FIH L7z s FAERHEOMERIC b AT LT D,
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Oddahally It Darwinian Processes in H Health

e Govindaraiu arwinian esses iIn Human Health, g

AR 202F10R128 ! . . Disease and Precision Medicine" FIFe s
Harvard University

99




1 TtesF— 202F7A18 0 £EH2MEERE - A2 51 VB

il
~—~

RELELITEMICRET SRFICEYFIRS D
NI Ef gt
RRASEERARRE A

Abstract:

A A DI A DT RS EEAQ C & T SRR L & ARSI SRR P72 BIRNC 1 0 BT A 28K b,
SETEZ, L, ZFNETOREENT THOAMOE IS BIEE W ) 1 3R . BdEFD
WA U CREI R E SN CE TR AR WS Db R, RE72A 970y BIZIE, B AR 7
RE— (BT 4 TT2) 1E ROV A X F DA 8 L ATl ba@ L T b LI WL S 1Tk i,
BB O L T H LD T RD TR L2 D, 29 LI-RBUSE Lo IEZ £ S <GBk LT
ETHER, WL ODDREAND ST, T EIRT 4 7T U ETRT DRAEBPEL, T ORTBOIRERS
EHATECIERFITRSTICTH D LD 2 &, ZHUT~y 7L ORAEIUCIE U % DI R (RsF
FTN) EEETDTRGNORER L 2072, Lol Ie8ART 4 7T IR IR DR A0 L Ol
BRI SIVTETeDDy, TOMEA I =R L% D 5 BIZ, AIPHET S 2 DONIEIRH BT - Ty
DAREMED 2 2 TE Tz, 101, B FU AT LOMVEIL, & 9 1 DI3RET AT SO EN R
EONIIEIRDSEERAACHT S L QOB FIREEDNED SO B3 o7, ZHHOHEIFIE, b b) =—y
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TIE, ZHREFN Y EDOWERERIO N =— g U EOEREN ) THY . 5 LTH Fni\y o—v
a9 ATE AR ED L HISEE S TOL T &> T GEFE A L C& 7z, — 5T, Fex DA
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(Host: Prof. Dr. Hideki Innan)
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Phenome-wide association studies of deleterious variants in the Han Taiwanese people
Dr. Wen-Ya Ko
Associate professor at National Yang Ming Chiao Tung University, Taipei, Taiwan

Abstract:

The success of precision medicine relies on a comprehensive collection of interpreted genetic profiles and
other health records. However, ~80% of genome-wide association studies of common diseases focused on
the populations of European ancestry. It is uncertain to what extent can these findings be translated into
the healthcare system for the non-European populations. Here, we examined the allele frequency
distributions (AFD) of single nucleotide variants (SNVs) in 23, 991 genomes of the Han Taiwanese people
for a total of 14,555,421 imputed SNVs that were pre-grouped based on their CADD (combined
Annotation-Dependent Depletion) scores. We next performed phenome-wide association analyses (with
27 cardiovascular metabolic-related traits) for a subset of SNVs (36,5757) that were identified as
deleterious mutations by comparing their AFD with those of synonymous and nonsynonymous
mutations. As a result, 161 significant associations in 110 SNVs were identified in 24 traits. Among them,
85 SNVs are newly identified from this study. In particular, we have identified six variants with strong
effect sizes (| . png|>0.7), located at APOB, OR51L1, SLC22A12, MAP3K11, PGAP6 and LDLR.
Among them, rs144467873 and rs200990725 are associated with cardiovascular-related traits. Two
SNVs, rs147341630 and rs375498857, are associated with hematologic traits and, lastly, rs200104135
and rs202052634 are associated with chronic kidney disease-related traits. Our results facilitate genetic
profiling of several common disease susceptibilities particularly for the populations of Han ancestry.

(Host: Prof. Dr. Yoko Satta)
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A joint likelihood estimator of relatedness and allele frequencies from a small sample of
individuals

Dr. Jinliang Wang

Institute of Zoology, Zoological Society of London, London NW1 4RY, United Kingdom

Abstract:

As a key parameter in population genetics, relatedness has found wide applications in molecular ecology;,
evolutionary biology, conservation, forensics and in studies of human inheritable diseases. It is defined as
the probability that two individuals share an allele due to recent common ancestry. Many estimators have
been developed to estimate relatedness from genotype data. However, they are invariably biased when a
sample 1s small or contains a high proportion of close relatives, because allele frequencies required for
inferring relatedness are poorly estimated in both cases under the impracticable and yet indispensable

assumption of a large sample of unrelated genotypes.

In this study I develop a likelihood method to estimate relatedness and allele frequencies jointly from a
sample of multilocus genotypes. I propose an expectation maximization (EM) algorithm to update allele
frequencies and the nine condensed identity by descent (IBD) coefficients (A 1,i=1,2,...,9) of each pair of
sampled individuals iteratively till convergence. Relatedness between and inbreeding coefficients of
individuals are then calculated from the estimated nine IBD coefficients. The EM algorithm is also
implemented in the reduced non-inbreeding model (A_i=0,i=1,2....,6) to estimate three condensed IBD
coefficients (A 1,i=7,8,9) and relatedness.

Using simulated and empirical data, I show the new method is much less biased and more accurate than
previous methods, providing almost unbiased relatedness and inbreeding estimates, when the sampled
individuals are few or/and contain many close relatives. The EM algorithm for the likelihood estimator is
fast enough to handle a sample with thousands of individuals and millions of markers, thanks to the
parallehization using openMP and MPI. The method is implemented in a software package, EMIBD9,

that runs on all major computer platforms.

This study shows allele frequencies and relatedness, although highly correlated and difficult to
disentangle from each other when the only information available is a sample of multilocus genotypes, can
be estimated jointly from genotype data of diallelic and multiallelic markers in a likelihood framework.
The new method and software are especially useful for analysing small samples (such as ancient samples

from museums, or samples from endangered species) and samples with a strong genetic structure.

(Host: Prof. Dr. Hideki Innan)
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Darwinian Processes in Human Health, Disease and Precision Medicine

Dr. Diddahally R. Govindaraju

Harvard University

Abstract:

Health and diseases are inextricable features of the evolutionary process. Both infectious and inherited
diseases have been suggested to influence variation and evolution in all organisms, including humans.
Subsequent investigations on the organization of biological diversity have shown that natural selection
operates on all of the component units (levels): genes, cells, tissues, organs, and the individual. In general,
however, individual phenotypes are considered as the primary targets of selection. Malthusian,
Darwinian and Mendelian mechanisms influence differential fertility, survival, growth and reproduction
of individual phenotypes in populations, collectively defined as Darwinian processes. From a medical
perspective, however, the individual patient is the primary target of clinical care. Factors that initiate
dysfunction and diseases (e.g., cancer, Mendelian, and complex disorders) among phenotypes may be
traced to genomic and cellular levels. For instance, frailty, dysfunction, and morbidity are initiated and
propagated from genes, epigenetic pathways, cells through tissues, organs, and organ systems, ultimately
leading to mortality of the individual. Infectious diseases follow similar sequence as well. Thus, there is an
approximate one-to-one correspondence between Darwinian processes and patterns of morbidity and
mortality encountered in clinical practice. Because of these similarities, I argue that a clear
understanding of the Darwinian processes would provide useful insights toward developing more
accurate predictive, preventive, palliative, and curative measures in relation to the origin and
manifestation of diseases. These similarities also meet the primary goals of the ambitious Precision
Medicine Initiative (PMI) by the NIH, and the more recent “Cancer Moonshot” programs toward
developing “the right drug to the right person at the right time.” I propose to author a book exploring the
relationships among human health and diseases as well as patient care in the context of Darwinian

processes.

(Host: Prof. Dr. Hideki Innan)
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31k
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EMFEGECEER HME (202245)

WX Renw
B R A x x| K &
9:00~
1R 10:30
10:40~
2R 12:10
13:00~ LM RBIHRIAM EhEEHA
3B | 1430 AITHABHF IR QEE)
14:40~ Rt SmARN | bz o
4B 610 ATAAB IR ﬁiﬁg—fn
16:20~ BIRASME
SR 17:50
MY MBREE
Bl 2EIERXAM 4/25(3FR), 4/30 (3FR), 6/27(3-4FR),7/25(3-4FR),9/5(3-4FR)
HERMESHAN 5/30, 6/6, 6/13, 6/27,7/4,7/11,7/25,1/26
FRERZEER 6/14,7/12,9/13
FEHBTOTLR 6/2,6/3
WY kB E
JLwiavra—x 4/5-8
EYRFRIERIAM 4/13
. EMiRETE 6/15-17, 6/20-22
yav/nEYE 4/14-15, 4/18,20,21
FEHFEE 5/9-10, 12-13, 16-17, 19-20, 23-24, 26-27
B sormenn 6/29,30
#y R
B A X S, &
9:00~
1R 10:30
10:40~
2R 12:10
13:00~ Bl MR RR T R HEREI~V
3 2 s sgp ez .
B 1430 HHerIR plicyas ®E £10 BHR
EEteat R S5 A g g ' (Office hour;
40~ SERPER ’
4R }g:g “fi,ﬁﬁsﬂﬂﬂ 15:0:; > 14:40-16:10)
% HA50E
16:20~
5
o 17:50 ‘
il MBEE
et 11/4,12/14, 15, 22, 1/30

HEREI~V
Fhs - BT 2 T
e L e

10/21,11/11,18,12/2, 12/16
10/17, 24, 31, 11/7, 14, 28, 12/5, 12
10/17, 24, 31, 11/7, 14, 28, 12/5, 12

FEHFER 10/11,11/8,12/13,1/10, 2/7
FBRPETOILR 11/24-25
8l RhmMkEE

ILwiavra—2R 10/4-7
HE-EiffesT 1/18,19
EmBREEHR1 2/2-3

Iﬁtiiif‘?‘-##?ﬁ 11/9, 15
HRE L REFER 11/30, 12/1
BIEEYFRR 11/16-17
7/ LELF R (KE) 12/7-8
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CampusPlan Web Service

BEA JlLyvavra—R (FEH)

EEmEEY BTH 1st Half

B 2

K&RIEH HEKER

I—R% REHERBEIOT S L

BEFELTIHE EE R, Bl B B OEBEZ. KB EEH. KE Bt BEE =

P#EETEX 4 Grading Scale | P (&%8) ,F (&) D2EXFEET{E Two-grade evaluation

L)L Level

H= Competence

HELHE
K4
© &M 2
TLyaRYad—ATIEPFALEZERDHRRICLT. [THATITERG THRELHE] THREOCEO
BREOHE D “I5Zd ‘Bt O3ODEE - BEEETS. (UM UEDPER)
AEEHEBL.
OMEE L L TOEBRMBENOCREETHICDOIT S,
OMEERY bD—V ##EBEL. LWVEFEHICDIT5,
BERE O RHEDPFTCEEHAIBRENER-IHARBICREL TV HODLEZEHITDIT5,
OBMREINDINEZEL., TLEVTF—YavETSISLOHOERBMEEET 5,
CLEBRET B,
Bty arvIEIZEDD
[7HATET7IRA] (20%) BEATIVTAET~OEHE. REREIC S5HE
AR [AREELHHE] B3%) : TyvtA. BERNTITAETA~OEREIC Z5HHE
e - [ARED=HD “5Z 5 “Hift] (271%) : BEDOPEBE~OEE. /X555 7FHHEIZ F0ICFHE
P& (L. T&#/FE%E] OZBRBFE TS,
BHE. TRTOEYLAVICEMT S L LBEUMBORHIRERET S,
BzER -
2022%4R858 (k) —4R8H (£) OMIZAYSA U TCEBLET,
BEE wEE
I7HhT 2 7iEh]
THRE LR
[HAEED=HD” A2 Hifil
EhEISFT rrs4y
FHAEE BAGE

BHE - SERE

HE., REPICEAT D,

)

AEREHNEBOEER. RAELT2ABEOHEZIRET 5,

Fr=. FHGHEREIC Y. PTERTSMTERVNGERIZ. BRI Ly 2T a—XAREEBERICHLED
®5I L,

LTFORERRICENTIIRERBETY .

- MIER PR

- EEREMER (L. HAHN2EROIFRB/AFEERC)

- SRR

- EERFHHER

HALEZHRARELFETA, TRUNDERDFEDZELAEETYS
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CampusPlan Web Service

BEA Jlyvavra—R (2H)

EEmEEY #%# 2nd Half

B 2

K&RIEH KRR

I—R% REHERBEIOT S L

BEFELTIHE EE R, B OB FHE OFZ. KA BEH B RR EVURE IS v—

P#EETEX 4 Grading Scale | P (&%8) ,F (&) D2EXFEET{E Two-grade evaluation

L)L Level

H= Competence

HE%KE
K#£
© XkE 2
BEOESE TLyaRUI—RTREAALEZEHH/RICLT, [FTHATITIFH THRELHR] THREOD
D “GAD “BKiff] OIDODEE - HFEEETI. (FrI34M4 UvEHER)
AREMRBIE.
OHREE L THOERMLREACREEZHITOT 5,
IEaE OMEERY bT—VERBEL. EWRBZHIZDIT5,
” OFEHEDHTEHEEHSRBENZRL-IHARBICHRL TV =HDLEREFIZDIT 5,
OEMINDIXEZEL., TLEVT—YavET5-O0EREMEERT 5,
CEZEBEMET D,
BRI avILIZEDD
[7HhTITRHA] (20%) BERTIT1ETA~DOEBRE. RHERBEC L HEE
ﬁk%zﬂﬁﬁ?’i’i Fﬁﬁ?’i%t*i‘%ﬂ (3%) : TvytA. : *§¥W777_"f l:‘?'»f“@féﬁiklil:é:é?ﬂﬂﬁ
e - [ARED=HD G2 D “Bifi]l (27%) : BEAOPEE~OEE. /8555 7 KHEIZFDIFHE
RUEETEIE. TE&/ T OZREFMTITS.
BE. IRTOEI LI VIIBMT 5 L2 EAMBORRENHET D,
BAZER : 2022410848 (X&) —10A7H (£) OMITAYSA U TEELET,
RERE
REHE [7 5T 27
TREE L=
TRRED-HD A B HKifi ]
SRl T34y
== R
Ll English

KHE - 5ERNE

BH., BEPICERFAT S,

E

AREHMEBOEER. RAELT2RABEOHFEZIRET S,

£ BRAGREICEY, PUE/TEMTELVNESEF, BHARKT LY av v a—XEHEEHERICHNED

B &,

LTFORERICENTIIRERBETY .

- MIERPHHER

- BERFEMER (L. HAHN2EROIFRB/AEERC)

- SRR R

- RERPHER

HALEZHRELFETH, TNLUNDERDFZEDRELAIRTY
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CampusPlan Web Service

EERA E@BPELHARI

E R #%# 2nd Half

HEBMH 1

HRERIER REREFR
a—R% SR ERELLEER
REZHITIHE HREEEE. KESEH. TBA

ARSI X S Grading Scale | R3EHR not selected

L)L Level

H= Competence

HELHE
K&
© X BEH
= (RHER) ETHFETRMYE MENLEESNRECTOELMNERICONT, BE. VS ANFEEEFZELT
BREOHME E5ed 2
EEBE HEOEGHZICHT 2MEN. M. T2H. BEENERERD S,
RCHEETAR 7 3% Y S ANTOZEMDEM. BERNEE, LR—+E
Topics to be covered:
1-2. #—4 VELLROESELZO%R (RE)
The emergence of Darwinian biology and its legacy (lida)
—_— 3-4. HEmFFLELURE (K
RREE Life science and pseudoscience (Onishi)
5-6. EiLimEfMmE (Kf)
Evolutionary ethics (Onishi)
7-8. TBA
E ST ESTIE S VAV S
EREE HE (SMEBEL2ENBAELNEECTETLEESILBAE
HHEIETRY b,

BHE - SERE

Introduced in class
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CampusPlan Web Service

EERA ME-Biff&gal

E R #%# 2nd Half

HEBMH 1

HRERIER HRERFR

a—R% SR ERELLEER

REZHITIHE HRAERE. XKBEEEH - RLo— (BER2XFE)

P#EETEX 4 Grading Scale | P (&%8) ,F (&) D2EXFEET{E Two-grade evaluation

L)L Level

H= Competence

HLHE

K4

O fhE FHE
HMERMINZREHENEEZH-0L, FTOHBICZLOHEMNIIBEEZET SRAICENT, HARAEIC
&, BELUASLEOERICHT IREVEENROOND, RRETIE. HEEMEKMCBTIHRLLELEY Y

BEOHME ERNTAHILET, HERTOMES, ChERYEBIBELALRESMBEICO VT, KYLEERAZRETS
CLEEEMET S,

BERE HMERMOMEEPHELOBRIZOVNT., HALBRANLERET LI ENTES,

BT 7 3% BERNEE
BLULE  hEEFHE KEEEH. FESE-
BEE
» #5321 (K@) 1A168 (A) 10:30~12:00, 13:00-15:30 (F3E)
HEOHESMATEEAER 1  HFEORAER~ADES
HEOHSMAELAENE2  HEU L AEN L DRABORA

BREE » o ar2 (8kAE) 1A198 (K) 10:30~12:00, 13:00-15:30 (F7E)
BADHEZEME - SHELEEHFEAIC
» 254323 (BLE) 1A268 (K) 10:30~12:00, 13:00-15:30 (FE)
BEERfiE NFUR
HMT®BICENT S,

EHEIGAT ESIIE R VAV S

ERASE HiE (BMENBARBEEOAHDISGE ARG

G . Izl

BHE - SERE None

e HIZHL
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CampusPlan Web Service

EERA ME LA BIRIXAM
E R ATHA 1st Half
HEBMH 1

HRERIER HRERFR
a—R% SR ERELLEER
REZHITIHE HREERE

A#EEEEX 4 Grading Scale

P (&1) F (FAH) D2EXREEEE Two—grade evaluation

L)L Level

H= Competence

=g
K4
© fhH EHE
BEOESE THZ LR BIRXOE=OOMEHBEDITH - HXDEEH. THELHE] OBREOAELFZOEREZHE
%» 7_:4ij‘7:/3 p\ E%%E%ELT#/S:O
ZEFEZ BEIBERXDT—IERV., Thzd LICHRFEEZES LTSI EEAMET S,
RAESTE A & HE., BEY. T4 XAy arsm
HL%E hE FHEE. FF% E=. K@ SE#
BAZEE:4/25 (B 3MR), 5/30 (B 3fR), 6/27 (B 3-4fR), 7/25 (B 3-4[R), 9/5 (A 3-4fR)
- 1.4 k0O
BREE 2. HEDHE 1
S HEDAE2
4 FEDHES
5. AREEDN T LEY
EHEIGAT ESIIE S VAY S
HHEE AAREFIXESE

BHE - SERE

EEBT
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CampusPlan Web Service

EERA Xy e PPN

E R ATHA 1st Half
HEBMH 1

HRERIER HRERFR
a—R% SR ERELLEER
REZHITIHE SEHBE

ARSI X S Grading Scale | R3EHR not selected

L)L Level

H= Competence

HELHE
K&
© HIFE FH
EVHPERIXDOEOOMBEEDILTH - HXDEETHOEEEZEERE. T4 XA hyPar, BEEEELTE
BREOHE A
BERE ZEMNEIRXDT—YERY., ThELEICHRFEEEZLFLILZEAMET S,
Ek-%ﬁézﬂﬁjj_if ﬁ%’\d)ﬁﬁiﬂi\ ;Elﬁ%s 7_'»4 RAAhvia ‘/%37][1
1.4 kB
2HMELIE: FEYVY. BWEESE
.XERICDOWT - BIRT B, HL. &5, 51AT S
BREHE v
- affl &
6.HAREE : TOLIA2, TOMTA T4 VT ER
1LHRFEOTLEY
T TR VAV S
ERAEE BARFEEIFHE

N

BRE - SERE

SEE . HERNT

It will be introduced during class, if necessary.
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&(—E/N_D/— CampusPlan Web Service
AV E £
#EA GEE T PN
E R BT 1st Half
HEBMH 1
ftxIER R REFR
a—2% C L8 AT
REZHEIYIHE FHRE=
RUIEETER 4 Grading Scale | A, B, C, DODABXBEETE(E Four-grade evaluation
LA Level
$1& Competence

HLHE
K4
© FE F=
COBEEHZLEHRITOVTORANIBMN S b, HROHIELDEHRT ., BEEFITRTOEEMES:
#H. BEIZNITOVWTAAV T B EEZWMELET D, EAREBEENEET H5HE. TATORELTRETIT
O EE SOT. BEBEEINODOXMERETHRA. REBETHRT I LEROONDIAREMELNH D, BEHEIIE. B
%%wﬁﬂt&bﬁfﬁiiéo§m$ryﬂxu%#6%%mﬁﬁc¢étb,§$Mﬁm¢>54>fﬁ
Do
BEaE HMERMHRROERNN IR ESRMBL., BRTHLEBANLET S,
RBHESN-EN, BLUBETORS P, fHm. BERCEEEL T, XHMOBREL., TNICE DV ERET
RAESTE A & g5,
1 4> ka8 3y
2 R:K:<3—ty [#EEREMASHEE] SO
3 T-9—y [HEEGOERE]
4 D-JL7 [#HEOHEE]
REE 5 S -YIAEV. S-Sy Ir— [UTrA7H EER VT]
6 B-IJbhu—iL [RENMELNTND L E]
7. L-Da+— MREREFIF]
8. F&®
EHEISH FeS4>
EEEE AAREEIXEE

BHE - SERE

REFEESR

See the course outline.

E

THZEHME] PHCTRURNEEHIIEBT I LEHET S, XHOBERIEKSARE, BIEFTESEE. &
FTARRICHEHLUKEB LEFA N ERVTERERY . HHEOLEBET LI L, Ffz. COREEIBEICEL
T, BERMIZERTHZELHY 55,
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&(_E/N_D/— CampusPlan Web Service
VINRSHE
#EE LD HE
E R BT 1st Half
HEBMH 2
HKERER HERFR
a—R%E SR ERELLEER
REZHITIHE EaK B, X A

AR lX 4> Grading Scale | A B, C, DOD4ERMEEEE Four—grade evaluation

L)L Level

$HE Competence

EEE =]
K4
© k<A 5
B A
EMENT —F OMEBITICOVT, TOERAEROEREMA NNV 7 D—ERAVEREEBEL T, HEHETO
REOHME FEOBRBEMAMBECOVTHEREROD - LEBET. (&EHHER)

HEBE

R r—CZRAWESHAH. BfR. ETLER, —RIEBRBETLZEORABIEMEES T LLEL
IZ. TOEREBHMAERDERERD D,

REARET AT 75 %

BRE~OEBRERUFLAR—

REEE

BULE ELKK BB, K# A
BHEEE : 6/15-17, 6/20-22
BREE

B (EAKIEY)

1. HEZOERNEEZ A
2 At ORKR (HEER, HESM T, o, ERSA, MHIM tof, #HE BE LE)
3. MR BBOMETAILLE: (DN, FTAMDLME, HBOLOST, FIRE)

4 EREHOEOMEMER] (17 EIRFR EREREROSHEURE)

5. ERMEHOHEOMAMBERII (RIRFAHALBETFHADOLOSTEFRE, REREK)

6. BHOFRALEH] (ERE, FARFEAM, HMEHEES)

T EHOFAEHI] (BREESHSHT, XEEM, ETILER)

8. HEER T — 2 DEEN (AR Ty I EIRDOH) - SEEMT FF, /2 —2RFoMH)

®E (KHEL)

9. HEEERTEEMIMEDRE

10. BaD/IRS MUY IEETE, VRS R v O HRE

1. — 3R ETIL (GLM)

12, —RRLIRRZES T TIL (GLM)

13, "o et O EE

Sk T

EIIE B VAV

#AEHE

BAREEITRE

BRE-SERE

SEE .

[—RRETIVICE 2EMRFED O DBAMFEF] I HRR

[T—2BHDODOHIAET ) VI AM —RIEBBETIL - BEEAA XETIL - NONC] HiREE
M#Eat 2 A RERAZHRS

[EATZOMEZ] RRAZHRE
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[The R Tips—7 — S BITIRFROBEARE - 757 1V RFRK] A — Lt
[RTZESHEFEAM] RRIEZERA

wE

Ol BETIET U —O#HMEHNV I —CREAVET—2DETZEZITS5OT, £ED/ — kXY O VIIRE
RStudioZx 4 YR b—ILLTHEL I &,
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_2:15/[j;~— CampusPlan Web Service
S NRSHE
EEB o003 0EmE
ERT R #I8 1t Half
EAEHH 2
HK*KER HFREFR
a—2% E R RS ER
BEEENT ZHE

FAESHERX 4> Grading Scale | 5:&4R not selected

LARJL Level

A= Competence

HLHE

K&

OF -+ W ¥4

% FT

REOHME

- BTEiSR R
FBUEEYZ. ELEMFE. MEAERE. THEVZOERNBTZES, ARZEL T, ELFZEAEMICE
Ry 5,

HEBE

- EWHARECFERICETOMETRRLELGIENFOERZEST 5.
- EWHAERELCFERTHBESWIMDES - ERTOEBERDDLLEATED,
FBESHRUBRTENFICETSERLRREEEADLENTES,

FRARET 75 %

5L E DI R BEREEMET B,
- BB TOBD 50%
- BUBEME. EACEME, SR, THEMPIET S LAK— k503

REEE

4148 (K) 2850R : £AME Ll - BEFERORR - 2 0/\0E (HLFEZ)
4148 (R) 3BFRR : 432 - K3 - ok (ABEF)
4A14B (R) 4R - £l (EoME - B4E)  (FHET)

4R158 (&) 28R : £l (ELERKESF) (KEZEH)
4A158 (&) KR : KEERLRF (EEMSHE) (EFHE)
4A15E (&) 4BR : EEEEE (BRER) (E@EHHED

48188 (B) 28R : BaAYP £ L (ELXKE)
4A188 (A) KR - BRAME - #EME (KBR)
4A188 (A) 4BR : BAMTHOEL (BHEZ)

4A208 (K) 2B5ER : ERAEE (KE—X)
4R208 OK) 38R : BRAER - ELBEERY (RFEER)
48208 (OK) 4BFRR : ARITEIDELL (BARK)

4A218 (&) 265 : MIF(TENP - MIEEEE (8)IIFAR)
4A218 (&) SR - MEELREY (BEBRZ)
4A218 (&) 4R : #ETHE - BEKEE (KTRERAL)

EFTIES VAV S

BAEFEITHE

L
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&(—E/N_D/— CampusPlan Web Service
A IAV & .
EERA HAEELLE
EEMENY #%# 2nd Half
HEBMH 2
HKERER HERFR
a—R%E SR ERELLEER
REZHEIYIHE HEEF. KEEH, BAFZ h3d

BT MX % Grading Scale | P (&#%) ,F (&) M2EZMEEEM Two-grade evaluation

L)L Level

H= Competence

BHEHE
K&
O EHE EF
Bk EDERKIEL, 2F - MlEHLHE - FRFTHEHESOELLISIEIEHRE (VRATL) hoERIATH
B OmE b, TOEVRATLOELE, " DATLEZERT HEER" .7 EXEOHEEER" RV HEERAOE®R
(i) 7 LS EBAL LRI T S,
ZEBZE EEZOE RN SEMFOEBMBEIEMET D,
FAEET R A % RAEFTE L. &1 - A0 2 BRFEETE
BETE 2022411848 - 128148 - 158 - 228 - 2023418308
1. £f0# - HFELEZOERMB RREF)
BEEE 2. NE#lE - Eim. #BIc. BE (RERER
3. REDFH -FEEEME (KHRA)
4. FMITE - B L TOELE (BEEZ)
5. 7/ L, 4k #Mig REEF KEHEH, HIFZ)
EhEIEAT E ¥y R
HEE
EREE
English
HHE - SERE HleaL
IS L

wE
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ket — CampusPlan Web Service
I VAVE 1.5
EERA EEHFERE
EEmMEE BTHA 1st Half
BB 2
HRERIER REFR
a—2R% EamHERELFER
REZHELTIHE A, ATHRK, ERRZ. ZAREZR. A—%. BIFZ. FHFEF. BTHTF

AR lX 4> Grading Scale | A B, C, DOD4ERMEEEE Four—grade evaluation

L)L Level

H= Competence

HE%KE
K&
© KT =K
ATEiEH =T
B EE - EYMEORRICHS L TCELEEN DARNURRAEOMBEHMCERMN S EEB LT, EREYF
DIEERZBRY . EEBRBMICMN S TH, LR— MEREFICOWTHIEEY 5., (REH)
— B & REIICERT 52 L,
Ek$§§¥1ﬁi7:'§£ ;g’\o)%hu " EW&U |/7R_ ~
Ei’#ﬁlﬁ R AL KT R B B, BEEE 2. A% B F2. FH EFE. LT HTF. EE
BRHE BRIV THARACANADEST &)
TSI VT DERE
FHEE (ITHER)
REE DFEDE
HRREAE R
BFIHMIREF
PRIFE R
EHIS T ElFx v R, B EAHEICHOVEDES T L)
EEEE BARZBEITEE

BRE - 2ERE

XEE

e

REEOHAGEAZER TLHI &,
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CampusPlan Web Service

EERA ME®EE (ER) 1~V
E R #%# 2nd Half
HEBMH 1

HRERIER HRERFR
a—R% SR ERELLEER
REZHITIHE EALRR

ARSI X S Grading Scale | R3EHR not selected

L)L Level

H= Competence

HELHE
K&
© XfE BEEH
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
BEOHME 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.
The course aims to provide an fundamental understanding of how to construct an effective scientific
EEE presentation. This includes how to recognize and overcome typical patterns of speech that impact
=R comprehension, and learning to address important considerations when discussing scientific logic
BAEITE S in-class activities, completion of assignments
TRa P2
Date: 10/21, 11/11, 11/18, 12/2, 12/16
Week 1 Introduction to scientific presentation and Conveying your message
Week 2 Summarizing & presentation titles and Speaking for Maximum Comprehension
B Week 3 ” Flow” , 7 focus” , and emphasizing key ideas
" Week 4 Clarity in scientific explanations and Techniques for asking questions
Week 5 Techniques for answering questions and Q&A practice for individual research topic
Classes will be in a workshop format, emphasizing active learning through practical experience
SIS Hayama Campus
Taught in English but with Japanese support according to student needs
FHAEE (EITHEE, £HEO-—XIZADLETAXREYR—r1HY)

BRE - SBERE

Handouts to be provided in class
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&(—E/N_D/— CampusPlan Web Service
S NRBE

EERA MEANEERER

EEMENY AiTHA 1st Half

HEBMH 1

HKERER HERFR

a—R%E SR ERELLEER

REZHEIYIHE B —% BH ERZ

RIESEMX 4 Grading Scale | A B, C, DODAFRFEETM Four—grade evaluation

L)L Level

H= Competence

BuKE
B4
© A —%
B Ez
EhEWSEMEBRREOBAN SERT HFHI=E. —dOEHABEEEY FHFE0HE T, BED
FEABASOHMEEERL. HATIEENBELL D, ABRBTE. BANES. NS, E52. =
BEOBE B AMADARZOAEEEAHCOVTORBOLMBFEY, </ OREANDDE FOBER, &<
CESLE FOBER. £MELTOE FEHLMFEETHIARIZDONTED, Ff-. &FEVIISELT. &
CEEAXBERY L CHRT 5. (EDHES)
ANEZOHBOBERLBHRICONTET., AEADEL, SRR EEOBILICE 2B, BEELE FOFHER
BEEE [CoNTEET S, </ OREANSEME LTOL b EHBIBEETHIABIZONTER 5.
Ekﬁ%ﬂﬂﬁﬁ;i‘: E#I:Fa)?’f Xj] V) 3 I/%’\(DEWK
BEER : 2022 6/29-30
BEEE -
1. 42 hO8S 3y BRAEZE W52, ANEZOBAT SANESE, XLABSE, EnE
2. BWAENEDE & BE
s 3. BROFRITER
BREE 4. GREHZ ERBROPHRER
5. FE. BHEEORE
. BEEOTHAERE
7. ARMTENERE
T EIIE S VAV
U BAEE (LR
sEEE
P [NEZOEELER] T2 A—F—FE HAEHER BEEE (2005
= 7 = TRBLEVWSHEIE] UFr—FK:- 2750 0RE BEFHR B\E (2019
- Iz L
Fo— K EMNEE. EAES, BE. GBEES. BES. AM. £
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M_D/— CampusPlan Web Service
VINRSHE
EERA ELEB PR
EEmMEE #%# 2nd Half
BERMY 1
HRERIER REFR
a—2R% EamHERELFER
REZHITIHE MEEF

P#EETEX 4 Grading Scale | P (&%8) ,F (&) D2EXFEET{E Two-grade evaluation

L)L Level

H= Competence

HLHE
K4
© mE EF
EEOBE ﬁm?g—?#ﬁﬁo HSBEZENFEECZOBEANOHEHRT 5, BICREROZEREASFOELIZOVTOMEE
£159 %,
Bz EE BEZBASFOLSENE. REEEDFOLSHEMELH,FEL, RHEEESCTFOLFELIZOVTOMEEES
& T 5,
AR A % A BOBETEILP (A1) FIEF (FEH) O2BEOFTEEZL>TITS,
BEER . 2022411898 - 158
REETE
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A neural transcriptional impacts on vocal learning by self-motivated singing behavior in
songbirds

2R - LEEKRE BT EYREEER - 2%
Kazuhiro Wada, Professor, Department of Biological Sciences,
Faculty of Science, Hokkaido University

Abstract :

Birdsong, like human speech, is acquired through vocal learning during a critical period. However, the neuronal
molecular mechanisms regulating the vocal learning period remain elusive. Here we show that the zebra finch,
a closed-ended vocal learner, generated juvenile-like highly plastic songs even at adulthood after restricting vocal
practice during the critical period. This preserved vocal plasticity was accompanied by the intense induction of a
cluster of singing activity-driven genes in a vocal motor cortex analogous region, as observed in juveniles. The
singing-prevented birds retained the ability to develop a tutored song with species-specificity at the adult stage.
A functional association between transcriptional regulation and vocal plasticity was also observed in the canary,
an open-ended learner, characterized by the re-induction of the same activity-driven genes during song re-
development at adulthood. These results indicate an active involvement of activity-driven gene transcriptional
plasticity for modulation of song plasticity during the vocal learning period. Our study using a songbird provides

a new insight that self-motivated vocal practice acts as a non-genetic factor to regulate vocal learning plasticity.

TOFENGA TR REBER, . HP7RL

1.  DoupeAd, Kuhl PK. Birdsong and human speech: Common themes and mechanisms.
Annu Rev Neurosci. 1999;22:567-631. doi: 10.1146/annurev.neuro.22.1.567.
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regulates singing activity-dependent genes underlying age-independent vocal learning in songbirds. PLoS
Biology 16:2006537. 2018 doi: 10.1371/journal.pbio.2006537

4. Hayase S, Shao C, Kobayashi M, Mori C, Liu WC, Wada K. Seasonal regulation of singing-driven gene
expression associated with song plasticity in the canary, an open-ended vocal learner. Molecular Brain
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Evolution of gene regulatory networks following genome duplication events

B 5 - LA - i

Hajime Ogino, Professor, Hiroshima University

Abstract :

In general, genome duplication promotes gene evolution by reducing purifying selection pressure and
accumulating mutations in individual duplicated gene pairs. The patterns of gene evolution can be broadly
categorized as neofunctionalization, specialization, subfunctionalization, and pseudogenization. However, the
process leading to such gene evolution and the resulting changes in gene networks remain unclear. In order to
address this issue, it is necessary to experimentally compare the functional differences in cis- and coding
sequences of orthologous genes between an ancestral-type species with a pre-duplicated genome and those with
the duplicated genome. In this seminar, I will talk about the comparative studies using four species; amphioxus
that has split from the vertebrate lineage before the genome duplication events, Xenopus tropicalis that
maintains the ancestral-type duplicated genome of vertebrates, Xenopus laevis that possesses a unique
allotetraploid genome, and zebrafish that possesses the teleost-specific tetraploid genome. Through these studies,
T will also highlight the power of Xenopus system for evolutionary functional genomics.

TOFEDTA TR RESER, st HPR Y

1. Ochi, H. et al. Co-accumulation of cis-regulatory and coding mutations during the pseudogenization of the
Xenopus laevishomoeologs six6,Land six6,S. Dev: Biol., 427: 84-92 (2017) (doi: 10.1016/.ydbio.2017.05.004).

2. Session, A. M. et al. Genome evolution in the allotetraploid frog Xenopus laevis. Nature, 538: 336-343 (2016)
(doi: 10.1038mnature19840).

3. P EE &Y/ LEBIIMED SAGHEES IO L. ARORE 66: 256-260 (2015).

4. Ochi, H. et al. Evolution of a tissue-specific silencer underlies divergence in the expression of pax2and pax8
paralogues. Nat. Commun., 3: 848 (2012) (doi: https+/doi.org/10.1038/ncomms1851).

5. Canestro, C. et al. Impact of gene gains, losses and duplication modes on the origin and diversification of
vertebrates. Semin. Cell Dev: Biol,, 24: 83-94 (2013) (https-/doi.org/10.1016/).semcdb.2012.12.008).

6. Holland, L. Z. Chordate roots of the vertebrate nervous system: expanding the molecular toolkit. Nat. Kev.
Neurosci, 10: 736-746 (2009) (doi: 10.1038/nrn2703).
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Evolution of reproductive division of labor in social insects

fERRK 3% - FIKZE - Hi%

Ken Sasaki, Professor, Tamagawa University

Abstract :

Convergent evolution of eusociality with the division of reproduction and its plastic transition in insects has long
attracted the attention of researchers. To explain the evolutionary scenario of the reproductive division of labor,
focus on the most basic concepts, i.e., the ovarian ground plan hypothesis (OGPH). The OGPH assumes the
physiological decoupling of ovarian cycles and behavior into reproductive and nonreproductive individuals. I
introduce recent progress in the understanding of the neurohormonal regulation of reproduction and social
behavior in eusocial insects, with an emphasis on biogenic amines. Biogenic amines are key substances involved
in the switching of reproductive physiology and modulation of social behaviors. Dopamine and tyramine have
pivotal roles in the formation of reproductive skew irrespective of the social system, whereas octopamine and
serotonin contribute largely to non-reproductive social behaviors. These decoupling roles of biogenic amines are
seen in the life cycle of a single female in a solitary species, supporting OGPH. Juvenile hormone (JH) promotes
reproduction with dopamine function in primitively eusocial species, whereas it regulates non-reproductive social
behaviors with octopamine function in advanced eusocial species. The signal transduction networks between JH
and the biogenic amines have been rewired in advanced eusocial species, which could regulate reproduction in

response to various social stimuli independently of JH action.

TN FA TR REBER, #0C, HPR L

1. Sasaki, K., Harada, M. (2020) Dopamine production in the brain is associated with caste-specific morphology
and behavior in an artificial intermediate honey bee caste. PLoS ONE 15, €0244140.

2. Sasaki, K., Yokoi, K., Toga, K. (2021) Bumble bee queens activate dopamine production and gene expression
in nutritional signaling pathways in the brain. Sei. Rep. 11, 5526.

3. Sasaki, K, Okada, Y., Shimoji, H., Aonuma, H., Miura, T. and Tsuji, K. (2021) Social evolution with
decoupling of multiple roles of biogenic amines into different phenotypes in Hymenoptera. Front. Ecol. Evol.
9, 659160.
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Evolutionary cognitive foundations of human altruism

MR- BEEIERE - #iR
Ryo Oda, Professor, Nagoya Institute of Technology

Abstract :

Humans are animals that exhibit a higher degree of altruism than other primate species. Extensive cooperation
supported by such altruism has enabled humans to build highly complex societies, which in turn have allowed
them to spread to various environments on earth. Traditional psychology has mainly dealt with mechanism and
development of human altruism. Functional significance and evolutionary origin of altruism, however, is also
important. The condition for altruism to evolve by natural selection is “positive assortment”, and in order to
guarantee the positive assortment, the variance within a group must be small, while the variance between groups
must be large, which has brought “parochial altruism”. Some features of reasoning and memory in humans are
thought to have been adapted to the parochial altruism. On the other hand, humans sometimes show
“generalized altruism” beyond each group they belonging to. It is important to clarify the relationship between
the function of the mind as a legacy of evolution and the structure and history of human social groups in order to
understand altruism. In this lecture, I will introduce the results of empirical research on the characteristics of
human cognition that underlie advanced altruism, and consider how these characteristics have evolved

interacting with human culture and societies.

TOHED A TE RESEIR, ok, HP/RL

=

/N ST (2011) TR Bl

2. /N e (2013) bl ARHTE) TOHEMR - /ST (RS LOE1TEhOELATRS ) (pp. 1-35)  HIAENL.

3. Bowles, S., & Gintis, H. (2011). A Cooperative Species: Human Reciprocity and Its Evolution. New Jersey:
Princeton University Press. 1S - mil{H=s - KBUA - Foei - W2 UE GO (2017) /)3 2FE)
NTT Hifil.

4. /hH 5E 20200 ZREANEBITE 9 DA FMPEOE(LH) SR & BAE. LR, 630 308-323.

https'/fwwwjstage.jst.go.jp/article/sjpr/63/3/63_308/_article/-char/ja

SN VEEE CEPN /N

135



20224FFE SERSERG . 20224F11H8H (k)

HEMEEE L OBBICE DHDOEE] . bS5 URT 4 T F ) —HAEOFHT- LT
Knowledge co-creation partnering with socially vulnerable people: A new horizon of
transdisciplinary research

G H - BIRRTF - AR
Tetsu Sato, Distinguished Professor, Ehime University

Abstract :

Vulnerable and marginalized people under poverty conditions in developing countries heavily depend on various
natural resources to sustain and improve their livelihood and well-being. We have conducted transdisciplinary
research together with these vulnerable people as a genuine partner of research, focusing on visualizing real-
world challenges and innovative practices emerging among them to tackle with these challenges in complex
social-ecological systems. We have developed a transdisciplinary methodology of dialogue and deliberation with
vulnerable people in Malawi, East Africa, aimed to co-design research agenda, co-produce integrated knowledge
and skills, and promote collective actions through in-depth dialogue and collective thinking. Rich local and
practice-based knowledge and scientific knowledge derived from diverse research domains have been integrated
through the transdisciplinary research. We have succeeded in identifying many innovators and their innovations
to sustainably manage natural resources and improve quality of life and well-being of vulnerable people. In this
lecture, the process and mechanism of dynamic evolution of these community-based innovations will be discussed
using actual case examples. I will discuss significant potentials of knowledge and skills emerging among
community-based innovators, importance of transdisciplinary dialogue to facilitate mutual learning, and
emergence of dynamic and adaptive processes to transform social-ecological systems. Such transdisciplinary
research will contribute to better understanding of adaptive societal transformation mechanisms toward
sustainable futures, and to co-create diverse collective actions to improve livelihood and well-being of

marginalized and vulnerable people in developing countries.

TOHAENTA TS NESER, sl HP7eL

1. Lang DJ, Wiek A, Bergmann M, Stauffacher M, Martens M, Moll P, Swilling M, Thomas CJ (2012)
Transdisciplinary research in sustainability science: practice, principles, and challenges. Sustain Sci 7(suppl.
1):25-43. https+/doi.org/10.1007/s11625-011-0149-x

2. Sato T, Chabay I, Helgeson J (2018) Introduction. In Transformations of Social-Ecological Systems: Studies
in Co-creating Integrated Knowledge Toward Sustainable Futures, Tetsu Sato, Ilan Chabay, Jennifer
Helgeson (Eds.). pp. 1-7. Springer Nature, Singapore. https:/doi.org/10.1007/978-981-13-2327-0_1

3. Sato T, Chabay I, Helgeson J (2018) Conclusion and Way Forward. In Transformations of Social-Ecological
Systems: Studies in Co-creating Integrated Knowledge Toward Sustainable Futures, Tetsu Sato, Ilan
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5. Sato T, Pemba D (2022) Villagers Managing Lake Fisheries Resources by Themselves: Mbenji Islands in
Lake Malawi. In: Kakuma S, Yanagi T, Sato T (eds) Satoumi Science: Co-creating Social-ecological Harmony
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Human common diseases and adaptive evolution

RIL—X - RERAKFRF GBI R A TR - ABu%
Kazuhiro Nakayama, Associate Professor, Graduate School of Frontier Sciences, The
University of Tokyo

Abstract :

The cause of common human diseases consists of genetic factors (genome variations) and non-genetic factors (e.g.,
age and lifestyle). In addition to genetic drift, the genetic adaptation that occurred in the past human populations
is thought to have shaped the genetic variation influencing the common disease susceptibilities in modern
populations. Recent advances in understanding the human genome diversity shed light on new aspects of the
evolution of common diseases. For instance, variations in obesity and its complications in modern humans have
been considered to be driven by local adaptation to famine. Moreover, adaptation to cold environments has
emerged as part of the genetic basis for obesity resistance in modern humans. In this lecture, I will review our
and others’ studies on the evolution of common human diseases, especially of obesity and related complications

in East Asians, including Japanese.

TN T A TR REBER, F0, HPR L

1. Nakayama K., et al., Mol Biol Evol, 2017 34:1396-46.
2. Nakayama K. and Iwamoto S., JJ. Physiol Anthropol,, 2017 36:16.
3. Nakayama K et al., Hum. Genet., 2013 132:201-17.
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Using radiocarbon and compound-specific isotope analyses in ecological research

AlllREA - EEARFHRREE - BIEERE
Naoto F. Ishikawa, Researcher, JAMSTEC

Abstract :

Why are so many species coexisting with complex interactions on the Earth? What will happen to us if
biodiversity is significantly declined in the near future? To answer these questions, food web studies have been
playing an important role in ecological science over the past century. I will review the use of radiocarbon and
compound-specific isotope analysis of some key molecules such as amino acids and chlorophylls for better
understanding food web structure in nature. Radiocarbon provides a unique signature for carbon cycling, and
amino acid nitrogen isotopic composition resolves complex food webs with mixed organic matter sources.
Furthermore, by collaborating with other techniques such as environmental DNA and mathematical modelling,
we are able to identify factors controlling dynamics of the Earth ecosystem. The research approach introduced in
this talk will open a new frontier to explore the relationship between biodiversity and ecosystem functioning
under global change.
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Evolution of sex chromosomes and sex determination systems
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Kazumi Matsubara, Associate Professor, Chubu University

Abstract :

Sex can be determined either by genes on specialized chromosomes (genotypic sex determination, GSD) or by
environmental factors (environmental sex determination, ESD). Sex-determining systems are highly divergent
between different lineages of vertebrates. For example, in reptiles, birds and snakes have GSD, whereas all
crocodilians and tuataras exhibit temperature-dependent sex determination (TSD). Sex-determining
mechanisms in turtles and squamates include GSD with male heterogamety (XY type of sex chromosome), GSD
with female heterogamety (ZW type of sex chromosome), and TSD. Carrying the diversity in sex chromosomes
and sex determination systems, vertebrate is one of the best animal taxa in which to extend the study of how sex
chromosomes and sex determination systems have changed throughout the evolutionary history. In recent years,
studies on evolution and transitions of vertebrate sex chromosomes and sex determination have made
remarkable progress due to advances in genome sequencing and integration of cytogenetics knowledge. In this
lecture, I will talk about 1) origin of sex, 2) theoretical process of sex chromosome evolution and 3) insights into
the transition mechanisms of sex-determination systems, transition from a GSD to another GSD and from GSD
to TSD, in vertebrates obtained from the latest researches.

TOFEDRA TE RESER, k. HPRL

1. Kikuchi K, Hamaguchi S. (2013) Novel sex-determining genes in fish and sex chromosome evolution. Dev
Dyn 242(4): 339-353.

2. Doris B, Mank JE, Peichel CL, Kirkpatrick M, Otto SP, Ashman TL, Hahn MW, Kitano J, Mayrose I, Ming
R, Perrin N, Ross L, Valenzuela N, Vamosi JC and Tree of Sex Consortium. (2014) Sex determination: why
so many ways of doing it? PLaS Biol, 12(7): e1001899.

3. Holleley CE, OMeally D, Sarre SD, Graves JAM, Ezaz T, Matsubara K, Azad B, Zhang X, and Georges A
(2015) Sex reversal triggers the rapid transition from genetic to temperature dependent sex. Nature
523(7558): 79-82.

4.  Zhang X, Wagner S, Holleley CE, Deakin JE, Matsubara K, Deveson IW, O'Meally D, Patel HR, Ezaz T, Li
7, Wang C, Edwards M, Graves JAM, and Georges A (2022) Sex-specific splicing of Z- and W-borne nr5al
alleles suggests sex determination is controlled by chromosome conformation. Proc Natl Acad Sci USA
119(4): €2116475119.

5. ZhuZX, Matsubara K, Shams F, Dobry J, Wapstra E, Gamble T, Sarre SD, Georges A, Graves JAM, Zhou
Q and Ezaz T (2022) Diversity of reptile sex chromosome evolution revealed by cytogenetic and linked-read

140



sequencing. Zool Res 43(5): 719-733.

6. Terao M, Ogawa Y, Takada Shuji, Kajitani Rei, Okuno M, Mochimaru Y, Matsuoka K, Itoh T, Toyoda A,
Kono T, Jogahara T, Mizushima S and Kuroiwa A. (2022) Turnover of mammal sex chromosomes in the
Sry~deficient Amami spiny rat is due to male-specific upregulation of Sox9. Proc Natl Acad Sci USA 119(49):
e2211574119.

ST ANFEEE - T

141



o gND CampusPlan Web Service

IS NRSHE

EERA EEREZEIOITLRIT ~ V
EEMENY B (ATHARR) Whole Year
AR 2

K&RIEH HRREFR
a—R% e A RELLFER
REZHEIYIHE

ARSI X S Grading Scale | R3EHR not selected

L)L Level

H= Competence

EEE =]

K4
© ¥z— (%£EH

REOHME REREOHRBEICE IV F—
ERE CERELLTCELCOMBRER ZELH, WEICTLELT—avETI8AETHICIDTE,

CHEELLTHEOMERCERL. BRBSIUHBEITIRNESICONTS,

-BEBTEDONHATTOT LAY R—FERE L, BENICHEICSMT 5L, REMB S UHEA
FRAEET T 75 % DSMETHEIC K > TREMIZEFHET 5.
- A BORMETHEEP (B#) FIEF (FEHK) O2BEDFEEL>TITI,

- %1 EB#ER - 6/2, 6/3

- £ 2EEEHE : 11/24, 11/25

- SE—EBRIELFREO 1 EREFE 1 REHEEL. F2EICBIAROHEEHERT 5.
REE * SERBAZEZBFIAZFEDOE 1 BICHEIHROHBEERRT 5.

CENUSDREL, F1EUEHRESRTEORERET S,

FBISRNEE. BLAXTHREZLRAELTIOPTITS,

ERIHAT T4 URIEEILF v 2R
FRAEE - BAREERIEEE
Iz L

BHE - 3ERE
Not specified

e ZoH  1EREBOFERNBTE EEEEHEREDRDSE LT S,

142




IS NRSHE

CampusPlan Web Service

EERA EERFEIOITLRI~V
EEMENY BE (REIFR)  2nd - 1st
AR 2

K&RIEH HRREFR
a—R% e A RELLFER
REZHEIYIHE

ARSI X S Grading Scale | R3EHR not selected

L)L Level

H= Competence

EEE =]

K4

© ¥z— (%£EH

REOHME

REREOHRBEICE IV F—

HEEE

CERELLTCELCOMBRER ZELH, WEICTLELT—avETI8AETHICIDTE,
CHEEEL L THEOMRECERZ L. BERMBLUHBETIRNERIIDOTS,

R AT 75 %

- BELKTEDONHATTOT LAY R—FERE L, BENICHEICSMT 2L, REMB S UHEA
DEMEBMEIC L > TREMIZEHET 5,
- A BORMETHEEP (B#) FIEF (FEHK) O2BEDFEEL>TITI,

REEE

- % 1 [EIF#EE (- 6/2, 6/3

- S5 2[EBAER - 11/24, 11/25

- 5E—ERIBLREC 1 FREFSE 1 HFEEL. F2RICHIMEOHEERRT 5.
* SERBAFPEIAZEEDOE 1 BICHIHRDHABEEZRRT 5.

S ENUSDFEE. F1EUEREESRKEOREREZTS .

FEFRXEE. BIHMXTREELRAELTIOHRTITS,

Sk T

T4 URIEEILF v 2R

RS

* BAREE(IEE

BRE - SBERE

Iz L

Not specified

e

ZoH  1EREBOFERNBTE EEEEHEREDRDSE LT S,

143




o gND CampusPlan Web Service

EERA SEEMZRHIART ~V
E R B (ATEARLR) Whole Year
HEBMH 4

HRERIER HRERFR
a—R% SR ERELLEER
REZHITIHE BHEEESHE

ARSI X S Grading Scale | R3EHR not selected

L)L Level

H= Competence

EEE =]

K4

© ¥z— (%£EH

REOHME BERXD-HDHE
- BONERMICELIRXOEREGLIWRERTTED &,
FEEE BERXEREL. ERSEDHE,

- HRAORMYBAE S EREICK > TEHET 5.

RLAR BRI 77 %  AHEOREEEEP (B4) FLEF CRa) O2BEOEEEE-THS.

B E FHREHEZHLE L TRFECTHREEZTS.

EJIIEE VAV S
EITE R VAV S
EHEISA ES1IE S VAVS
IR VAV S
EiLF v R

BAEEITRE
ERERE BABEFRE

BARGEEITRE

BHE - SERNE wi=aL

E Bzl

144




oegNP CampusPlan Web Service

EERA SEERZRHIARI ~V
E R BE (BEFR) 2nd - 1st
HEBMH 4

HRERIER HRERFR
a—R% SR ERELLEER
REZHITIHE BHEEESHE

ARSI X S Grading Scale | R3EHR not selected

L)L Level

H= Competence

EEE =]

K4

© ¥z— (%£EH

REOHME BERXD-HDHE
- BONERMICELIRXOEREGLIWRERTTED &,
FEEE BERXEREL. ERSEDHE,

- HRAOMYBAE S EREICK > TEHES 5.
REARET M 75 % - A BORMETHEEP (B#) FIEF (FEHK) D2BEDFEEL>TITI,

B E FTHREHEZHLE L TRFETHRIEEZTS,

EITE S VAV S
EIF v o R
SRy IR VAV S
EAITE S VAV S
EAITE S VAV S

BARGEEITRE
ERAERE BAEEITRE
BARBEFHE

KEE - 5ERE wicaL

wE BIChL

145




IS NRSHE

CampusPlan Web Service

EERA B SR SUR AR 2R

E R B (ATEARLR) Whole Year
BERMY 4

HRERIER HRERFR
a—R% SR ERELLEER
REZHITIHE BISAXIEEHE

ARSI X S Grading Scale | R3EHR not selected

L)L Level

H= Competence

EEE =]

K4

© ¥z— (%£EH

- BIERX D= DR
- AEHRARELCFERTRIELRXOREESGL LT, BIRXZRL TV S, ERICEINFEENSEIFHRXICE

RROBR YAAY . EBRHETOS LR IVOE 2 O CHRXERER 5 LA HEL TIN5,

BIRXOMEEEL T, EMHENGOSE GRS L HANTO. B L HANTOLEFEMHESHOMN
BEEE BLAAROLEREEEL . EHEENLEAERCOT S L,

A EOREHELERXEE RS, P (A1) FHEF CRAH) O 2EEOHELEE>THS.
RAREHE S % BRXEEIC A EEC AL T,
i LY SBOIEELE LT E L CBETHEEEETS,
IS5 ESITEEVAV 4
EREE AR £ (FHE

BHE - SERE

WIChL

wE

BIFRXBERICERLEFECEANHAINT, BIMXERETITFEDEEICEERFET S &,

146




IS NRSHE

CampusPlan Web Service

EERA B SR SUR AR 2R

E R BE (BEFA) 2nd - 1st
BERMY 4

HRERIER HRERFR
a—R% SR ERELLEER
REZHITIHE HREEHE XASER

ARSI X S Grading Scale | R3ER not selected

L)L Level

H= Competence

EEE =]

K4

© ¥z— (%£EH

- BIERX D= DR
- HAWHRAERELCFERTRIBLRXOREESRL LT, BIRXZRL TV S, ERICENFEENSEIRXICE

RROBR YAAY . EBHETOS LR IVOE 2 O CHRXERER 5T L AHEL TIN5,

BIRXOMEEEL T, EMHENGOSE GRS L HANTO. B L HANTOLEFEMHESHOMN
BEEE BLAAROLEREEEL . EHEENLEAERCOT S L,

A EOREHEIEREE R SE, P (&H) FHEF CRAH) O 2EEOHELS>THS.
RAREHE S % BRXEEICAK U EEC AL TS,
i LY SBOIEELE LT E L CBETHEEEETS,
IS5 ESITEEVAV 4

AR £ (FHE
HREE AR £ (SHE

BAREEITRE

BRE-SERE

¥ICEL

wE

BN EBEICARLEEEICEUAASHLIDT, BIRXEZRHETIFTEDEEICEERFT S L.

147






