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Cultural evolution research has significantly progressed by referencing theories from mathematical
biology and population genetics. Recently, the field has experienced further growth through
collaboration with disciplines such as physics, informatics, and cognitive science. This symposium
will present the forefront of cultural evolution research and provide a platform to discuss the common

goals and future development potentials in the study of cultural evolution.

15:00~15:10 Introduction
Kohei Tamura! ©

I'Tohoku Univ.

15:10~15:30 S1-1 Evolution of kinship structures driven by marital interactions
ERMEEERIC L SREMEDEL

Kenji Itao! ©

'RIKEN

Kinship structures with rules of marriage among cultural groups form the basis of social relationships

in many traditional human societies. Cultural anthropologists have identified typical classes of

worldwide structures with cyclic exchange of mates among clans. To reveal the evolutionary origin

and conditions explaining the diversity of kinship structures, we propose a simple model of kinship

interactions that considers kin and in-law cooperation as well as sexual rivalry. Through a multilevel

evolutionary simulation, we demonstrate the spontaneous emergence of these structures, marked by

self-organized interdependence among differentiated groups. By combining a cultural evolutionary

approach, which considers the cultural transmission of marital traits, with a statistical physics



perspective, which demonstrates the emergence of macroscopic structures based on microscopic
interactions and explains the universality of phenomena, this study offers mechanisms for the

evolution of complex social structures.

15:30~15:50 S1-2 Inference of microscopic processes of art style evolution
Eita Nakamura' ©

'Kyushu University

Creative cultures like visual arts evolve through knowledge transmission and modification. The
structure of this transmission among creators can lead to notable evolution patterns. Recent research
has found interesting trends in painting evolution, but the link to cultural transmission is still unclear.
Here, we use clustering to analyze changes in color distribution in oil paintings over time. We find
synchronous frequency changes in some color style clusters, indicating creators who favor specific
clusters. We then model the transmission of color styles, showing that an influencer-guided model,

where styles are transmitted primarily from one creator, fits historical data well. This model also helps

estimate creators' influence from image data, aligning well with art history literature.

15:50~16:10 S1-3 Empirical studies on the geographic variation of cultural traits

Yuri Nishikawa' ©

'Tokai University School of Medicine

Cultures are transmitted vertically and horizontally between populations. This presentation introduces
two empirical studies to discuss how cultural transmission shapes the geographic variation of cultural
traits, with a particular focus on Asian regions, known for their high biocultural diversity. First, the
Ryukyu Archipelago has a different history from mainland Japan, and unique cultures have developed
on each island. We quantitatively analyzed the geographic variations of 1,342 traditional songs from
the Ryukyu Archipelago. We found that horizontal transmission highly contributes to the formation of
diversity between islands and work songs exhibit greater diversification between islands. Second, the
use of plants in human history has sometimes greatly affected plant habitats. When organisms are
transmitted across regions by cultural contacts, they are occasionally called with similar names in
different languages. We analyzed similarities between plant names using large linguistic and biological
datasets to investigate how 783 plants used in jamu, Indonesian traditional medicine, have been
transmitted. The results showed specific clustering patterns of the names depending on origin and
timing of dispersal. These studies indicate that the probability of vertical and horizontal cultural
transmission vary by cultural traits, and it is important to identify the factors that make such difference

from appropriate data.

16:10~16:30 S1-4 Cognitive and psychological effects on technological evolution:



laboratory-based experiments using the virtual arrowhead task
BELICHT 2RBHNE S VDLEHZE
REXCYREZRAV-RERERR
Yo Nakawake' ©
JAIST - Sedinfl 22 53
Laboratory-based experiments, alongside mathematical modelling and cultural data analysis, are
major approaches to studying cumulative cultural evolution. This approach is particularly useful for
testing theoretical assumptions about human cognitive or psychological biases that researchers may
establish a priori. Here, two cases are demonstrated using the virtual arrowhead task (Mesoudi &
O’Brien, 2008, American Antiquity), one of the widely used approaches in studies of cultural evolution
through laboratory-based experiments. One study focused on human cognitive biases in negative
social learning—Ilearning from unsuccessful individuals (Nakawake & Kobayashi, 2019, Scientific
Reports). In this study, individuals used a strategy that was not theoretically rational, possibly due to
human cognitive bias. The other study focused on how individuals behave in an intergenerational
framework, where their behaviour aligned with theoretical predictions based on game theory
(Nakawake, Kobayashi, 2024, Royal Society Open Science). Together, this presentation explores how

laboratory-based experiments contribute to testing theoretical assumptions in cultural evolution.

16:30~17:00 General discussion
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BROELZOHKBICKELFS Lz D FEEOBIF ZREBLE-ANEEELTE.
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TNIZE T, BEVWHARDEILZIERT DIAENF LR EATERTETIHSFIRETS
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15:00~15:20 S2-1 SINE R & HILER ; SINE 50l % - BE - RE

SINE method and neutral theory; Past, present, and future of the SINE method
fEH #a5h ' ©
LB XE EF¥E
SINEZEOL FARY DO HEDEMADIBAIE, —REICITEAELOEIFREL DI
W=dIZ, A==V RBREEZOND, LIz >TSINEDH S L THERZHET S
CENTEETHY., Ff- SINE ZHBICEDTIL—TIERKTHLI L TED, D
SINE JAIZ & 2 TELNERBEBIE—RMICTELLVEEZON TS, COFENLRIC
H|ESNT=DIE 1993 & Murata et al. (PNAS)TH Y. TNLKEL CELFEBETH > =4
BRERHEBREEICEABIL—TICE>TIDFEIZL>THEIMTE R, RORMKERD
R (Nikaido et al. PNAS, 2001) W RIEFRBEIED S IR X IXFEEFICE S o2& L3 RERDIR
‘~(Nishihara, Maruyama & Okada, PNAS, 200975 EEZD—HITH S, CCTIEIDFEDH
I OVWTHBR LIFRDEBEIZDODVWTEHIRANTHTLY,

15:20~15:40 S2-2 it & EBESETIL

Culture and the infinite site(s) model

AR -0



IRRARFREFREZRARH

The Moran model (1958) and the infinite site(s) model (Kimura 1969) have been imported from
population genetics, providing a valuable tool for the study of cultural processes. I first present a
general formula for the 'popularity spectrum', corresponding to the site frequency spectrum, which is
applicable to various forms of cultural transmission. Second, I modify the model to the situation
where the unit of observation is, for example, an archaeological site or an island population. The
effect of cultural transmission between groups (horizontal transmission) as opposed to phylogeny is

quantified and tested against the data.

15:40~16:00 S2-3 A ELEMERER & XFEZMERBORLE

Comparative thoughts on Motoo Kimura's and Susumu Ohno's views

on evolution
hfEyE £ °
'KAUST RE#1%/MaOI/NCKU/AEIEHR
ARE 2024 FlF, AMEEETOER 100 FITL-5 RIS, &K 30 FEITHDIENSEE
BIRNEETHD.
AFELD [ FHEDFIIER] (£, & < Charles Darwin D BARAEARE LB SN LM, K
FRBLTOEECHRELEREINSZ LEDLTV, REELOELRIL. BRGERAERIOE
FNTEREVGVD, REFHERNEC . AMBLOHERBHLEREFERNGNEDS
LEV, BEOELBOERABREZLEL THDE KELAERT 52EFZZANE Y EHHRIC
BoTL %, CORERIREFITEAT, MEADELBOHABRERELYICEEL. K
HELTDZEZAFZLIYVEHRICLTHSLEEZHA D,

16:00~16:20 S2-4 RHELESE LRFHAEFIELE

Dr. Motoo Kimura and Dr. Nei Masatoshi
i Aith ! ©
LE{GH
I ELERIE 1968 FICAMEELENREBSN-HLDEN, BHERMEESLPILELKRD
MEILICKELTEMZ SN FAF 1972 FITHIELRZEMD LT CITHhILERRE LG
fzo ZTDH% 1982 FA D 1986 FETRETFHAKREE 21— b UROBH EFIBIRDOH
REIZEF L. PhD.ZEF L=, BAMAREE, AFPIELCROTHDOV LD o1,
BIRBERENRR b RO ot MOTART— <L, FRIELRE FEEBZROL VR
BHEBGRICEAT 23D oM ZNEFRIZ. 1 VT ILT oHF DA L RADH FHAL T fEHT
L. BHELLED Walter Fitch B & £RTHITZEIRD DN T-#F#EE Molecular Biology and
Evolution (MBE)IZERXAMBE SN tz, 1986 FITRE®Z (. RRAFEZIORERAEHHIF
OHREICEVWTRRNRY ., ZOHMFELEHE. 1991 FIC, BEEZEFEEICEFEH



FTTW1EE, BXEEFEREROEILECHEZTEZRIZLELY ., HRADNA T—42/\29
(DDBJ) DEHIZELSIM LT, 2002 EIZIFEMEEHEIFAOHKIT L Lo 1=,

16:20~16:40 S2-5 SRENREF LS FEILFEFR L THEENO SHEELCZHAT S
Applying population genetics and molecular evolution to the study of evolution of natural populations
e E e

LERHE

R EENFEIL LI, BEV, WoNFDIZHE > THEILL-EAEGFE. REDE
LEMFEORF ELHERORMEATH S, BEORERL—V I —DERET / L
RERMDRAREICE T, SRFESIC. FEEYOSHEELLDREGIRREERZRHEL.
ZTOEENEDELSICEHICEFYHFEEINSD CHEXT 5D) ZRBMITREET S &N
AIRRGRRICH D, Thbh5E. BFEEYMOELHEIC, ChoDERZER - RIAETE D6
RKOZER LD, ROHRETIE, BAZECAFRITACER L, SESTERIRKITHE
HLUSHRIELTWS oA RERZHLIC, BERTEREESASIHFHEADREELLH,
o, KM EDEL., BOE, HI LR TEESNIMBELBZEEHNRIZ, Chod
FRZEZRE LERZEOHERAZERL TV S, £XFBETE. RFINRON 2~ %
L. SRORZZHEMLILY,

16:40~17:00 S2-6 &£V RATLDHAEE LTDT / LDE(L & harEh

The Evolution of Genomes as the Blueprint of Biological Systems and the Neutral Theory

gk R ©

HIEK - BefE R

HIAEEDECHEFBICLSEARNEEIL. FFRHFEVSIIFOERELERERE S FLS
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S3  Korean - Japanese joint society symposium

Date August 22, 2024; 12:45~14:45
Room Building 14 1F Room A (14-103)
Organizer Naoki Irie (SOKENDAI)
Dachan Lee (Sungkyunkwan Univ.)
Language English
Chair Naoki Irie (SOKENDALI), Daehan Lee (Sungkyunkwan Univ.)

This symposium aims to promote academic interactions between the Korean Society for the Study of
Evolution and Society for Evolutionary Studies, Japan by inviting selected speakers from both

societies

12:45~12:48 Opening remark
Yuseob Kim' ©

'Ewha Womans Univ., Korea

12:48~13:11 S3-1 Positive feedback between demographic and selective fluctuations can greatly
amplify the random fluctuation of population size

Yuseob Kim' ©

1Ewha Womans Univ., Korea

Population sizes fluctuate over time probably due to random variability in the external environment.
However, the severity of such fluctuations should depend on the characteristics of a species shaped in
its evolutionary history. Previous studies have suggested that species are likely to evolve to minimize
demographic fluctuations because an allele causing a smaller variance in offspring number is
advantageous. However, this study finds that evolution in the opposite direction, favoring a mutation
causing larger fitness fluctuation, occurs in a simple eco-evolutionary model under a randomly
changing environment. This requires that (1) the mutant allele is under fluctuating selection within a
subset, the field, of the population but neutral in another subset, the refuge, and (2) the field-to-refuge
ratio of the carrying capacity is positively correlated to the mutant allele’s fitness. A general condition
for the fixation of such a mutation was derived to depend on the relative strengths of demographic and
fitness fluctuations and the mutation’s effect on the carrying capacity. Multi-locus simulations revealed
that positive feedback between demography and selection accelerates the sequential fixations of
fluctuation-amplifying mutations and thus drastically amplifies a population size fluctuation. This

study therefore offers an unconventional explanation for large demographic fluctuations.



13:11~13:34 S3-2 Population genetics of phenotype

KRB OKEARETF
Hideki Innan' ©
'ISOKENDAI
It is not straightforward to address the evolution of complex phenotypes within the framework of
population genetics. Therefore, most classical theoretical models directly link genotypes to phenotypes.
In this study, we aim to overcome this limitation by exploring population genetic models that take into
account individual development, in order to elucidate more complicated mechanisms of phenotypic
evolution. In this model, the phenotype of each individual is defined by the expression levels of
multiple genes. These expression levels (phenotypes) change during the developmental stages and
ultimately result in the adult phenotype. This developmental process is governed by a gene regulatory
network. By defining individuals in this manner, we can address the evolutionary process at the
population level. Using this model, as an example, we consider how phenotypic plasticity can be
acquired through evolutionary processes. We also discuss the potential of this model for exploring the

evolution of other complex phenotypes.

13:34~13:57 S3-3 Balancing selection in the genomics era

Kang-Wook Kim' ©

Division of EcoScience and Department of Life Science, Ewha Womans University, Seoul 03760,
Republic of Korea

In evolutionary biology, balancing selection plays a crucial role in maintaining genetic diversity within
populations. Unlike most non-neutral mutations, which tend to be deleterious, balancing selection
preserves multiple alleles at a gene locus, fostering variation. Historically, the phenomenon of
variations actively maintained by selection was considered rare. However, advancements in genomics
have uncovered numerous instances of balancing selection, extending well beyond classical examples
such as the coexistence of sex chromosomes.

This presentation delves into various mechanisms that enable balancing selection, including
heterozygote advantage, negative frequency-dependent selection, and local adaptation. I will explore
these concepts with illustrative examples from birds and insects, highlighting the dynamic and diverse
genomic landscapes observed in these groups. Additionally, I will discuss the persistence of sex-
limited color polymorphisms, demonstrating how balancing selection can maintain multiple alleles
even beyond species boundaries.

Integrating genomics into evolutionary biology provides unprecedented insights into these
processes, offering a deeper understanding of species adaptation and the preservation of genetic

variation across generations. As research progresses, we anticipate discovering even more examples



of balancing selection, underscoring its significance in the natural world.

13:57~14:20 S3-4 Experimental evolutionary approaches to symbiosis
HEADERELFENT TO—F

Takema, Fukatsu!-23 ©

'AIST, 2Univ. Tokyo, *Univ. Tsukuba

Obligate insect-bacterium mutualism is among the most sophisticated forms of symbiosis. However,
such obligate symbiotic bacteria must have been originally derived from free-living environmental
bacteria. How have highly specialized obligate mutualists arisen from less-specialized free-living
microorganisms? To address this fundamental evolutionary question, we established a novel
experimental model system that enables laboratory evolution of mutualism between the stinkbug
Plautia stali and the model bacterium Escherichia coli. The insect-E. coli experimental symbiotic
system opens a window to directly observe and analyze the evolutionary processes and mechanisms
of mutualistic symbiosis in real time. Considering that E. coli is among the best understood cellular
organisms, laboratory evolution of mutualism using such a model bacterium with ample technological
and genetic resources will lead to understanding of previously unapproachable evolutionary aspects
of symbiosis. Since E. coli is a universal component of the gut microbiome of humans, mice and other
vertebrates, the insect-E. coli system in comparison with the germ-free mouse-E. coli experimental
evolution system would enable us to pursue not only the differences but also the commonality

underpinning the mechanisms of gut symbiosis across vertebrates and invertebrates.

14:20~14:43 S3-5 Drosophila sechellia, a model system for Eco-Evo-Neuro-Devo

Dachan Lee! ©, Geon Park!, Asfa Sabrin Borbora?, Jérome Mermet?, Ambra Massuzo?, Richard
Benton?

'Sungkyunkwan Univ., 2Univ. Lausanne

Nervous systems exhibit remarkable adaptability, evolving rapidly in response to environmental
changes. Drosophila sechellia (Dsec) provides an ideal model for studying how ecological adaptations
shape nervous system evolution. In contrast to its cosmopolitan generalist relatives D. melanogaster
(Dmel) and D. simulans (Dsim), Dsec is an island endemic and exhibits extreme niche specialization
on ripe Morinda citrifolia (noni) fruit, providing an evolutionary context for their differences. Using
single-nucleus RNA sequencing (snRNA-seq) and in vivo experiments, we characterized a dramatic
remodeling of the olfactory system in Dsec associated with its unique olfactory behavior toward ripe
noni fruit. To uncover the developmental and genetic mechanisms underlying such changes in the adult
olfactory system, we examined how the developmental program diverges in the developing Dsec
antennal imaginal disc. This revealed that Dsec-specific developmental changes in subpopulations of

sensory organ precursor cells correlated with changes in the final population of olfactory sensory



neurons. Taken together, our study will establish a model system to study how genetic changes shaped
by a new ecological niche lead to neurodevelopmental renovation and the evolution of species-specific

novel behaviors.

14:43~14:45 Closing remark
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12:45~13:05 S4-1 EHIEWED 5 H-BERINBIZE T 5 RIBEDOKE

The history of domesticated plants in the Japanese archipelago from

an archaeobotanical perspective
A7E EER T °
'REILEX - AREEH
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13:05~13:30 S4-2 BRI DER
The origin of urushi, Japanese lacquer
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13:30~13:55 84-3 PAXOERNARTHD L ETTEREY / LB

The origin of azuki bean
Nk ' °
| RIS - BIRER
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13:55~14:20 S4-4 FHIET ) LBHET ) OHMBHBEEGEEN 5H S =RV T Y OFEIKLD
g d
The domestication and breeding history of Castanea crenata Siebold et Zucc.:
Insights from wild and cultivated population structures
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14:20~14:45 S4-5 SRELREFMEITIC & 5 VDRI & TEBUETE D2
Population genetic analysis reveals the domestication and dispersal process
of common buckwheat
Jeffrey Fawcett! ©
'RIKEN iTHEMS
YANRHERAESTRELESh, TOREC &4 1000 FLUEATIZIFBAN S I—0O v/
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S5 Evolution of species in Asia

Date August 22, 2024; 15:00~17:00
Room Building 14 1F Room A (14-103)
Organizer Yoko Satta (SOKENDAI)

Chau-Ti Ting (National Taiwan Univ.)
Language English
Chair Yoko Satta (SOKENDAI)

Through this symposium, we will make a new contribution to the further development of evolutionary
studies in East Asia by bringing together researchers from diverse fields such as genetics, botany,

archeology, and genome biology from East Asia.

15:00~15:03 Opening remarks

15:03~15:22 S5-1 Evolution of Fatty Acid Elongase Gene Family in Drosophila

Chung-Hui Ho', Yu-Chien Lin', Shu Fang?, and Chau-Ti Ting' ©

"Department of Life Science, National Taiwan University, Taiwan

’Biodiversity Research Institution, Academia Sinica, Taiwan

Fatty acid elongases are a large protein family involved in many essential functions, such as
desiccation resistance, in Drosophila. Previous studies have shown that a female-specific expressed
fatty acid elongase gene, eloF, is responsible for the sexual dimorphism of cuticular hydrocarbons
(CHs) in closely related species. To understand the evolution and functional divergence of the fatty
acid elongase family, we first identified all fatty acid elongase genes from 20 Drosophila species. By
comparing the sequence similarity and chromosomal synteny, we reconstructed the evolution of the
fatty acid elongases in Drosophila. We further study the recent regulatory evolution by focusing on
the sex-biased expression of fatty acid elongases in the D. melanogaster species subgroup. We took a
genetic approach to characterize the function of a newly identified female-bised fatty acid elongase
We took a genetic approach to characterize the function of a newly identified female-biased fatty acid
elongase. The results showed that loss of the female-specific fatty acid elongase led to a dramatic
decrease of very-long-chain (29-33 carbons) CHs accompanied by an increase of shorter-chain (<27
carbons) in females but not in males. Mating choice experiments showed that males preferred wild-
type females over knockout females when given a choice. This difference in mating success suggested
that the lack of those female-specific very-long-chain CHs (29-33 carbons) could reduce the females’

attractiveness. We further showed that fatty acid elongases independently evolved female-biased



expression are important for sexual isolation between closely related species. We also demonstrated
that the fatty acid elongase gene family follows the birth-and-death evolution model, and rand

duplication can quickly adopt essential roles in reproduction or survival.

15:22~15:41 S5-2 The evolution of dragonflies and their superior visual ability

Haomiao Zhang', Xuemei Lyu' ©

"'Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming, Yunnan, China
Dragontflies, belonging to the order Odonata, are the oldest and the most diverse aquatic insects and
are a group with a very high success rate of predation among flying insects. This is related to the
dragonfly's superior visual ability, which dynamically tracks and locates its prey. In this study, we first
constructed genome phylogenetic trees of nearly 20 representative families in Odonate, to clarify the
taxonomic evolutionary relationship between Odonate, Lepidoptera, and Neoptera, as well as the
evolutionary relationships between representative families within Odonate. The phylogenetic results
indicated that Odonate and Neoptera form sister groups, Lepidoptera is the outer group of both, and
the ancestors of the suborder Paraptera (dragonfly) and Zygoptera (damselfly) diverged around 241.9
Mya. The gene family expansion and contraction analysis showed that some vision-related gene
families had significant gene family expansion in the ancestors of the Odonate and the suborder
Paraptera, respectively. The results of transcriptome sequencing of 26 tissues and single-cell
sequencing of compound eyes showed that these gene duplicates were specifically highly expressed
in the compound eye tissues of dragonflies, and photoreceptor cell types. It suggests that gene
duplication is an important driving force for the functional evolution of dragonfly compound eyes.
Genetically edited Drosophila models will give us a more well-defined phenotypic display and gene
function. We are also building a holographic database of dragonflies for the acquisition and analysis

of diverse information about dragonflies and accurate and rapid identification.

15:41~16:00 S5-3 Exploring the Role of Transposable Elements in Opsariichthys Speciation
Jui-Hung Tai'?, Tzi-Yuan Wang?®, Yu-Wei Wu*, Feng-Yu Wang?, Shih-Pin Huang?, Te-Yu Liao%, Shu-
Miaw Chaw?, Hurng-Yi Wang'? ©

!Genome and Systems Biology Degree Program, National Taiwan Univ. and Academia Sinica, Taipei,
Taiwan, Graduate Institute of Clinical Medicine, College of Medicine, National Taiwan Univ., Taipei,
Taiwan, *Biodiversity Research Center, Academia Sinica, Taipei, Taiwan, “Graduate Institute of
Biomedical Informatics, College of Medical Science and Technology, Taipei Medical Univ., Taipei,
Taiwan, Taiwan Ocean Research Institute, National Applied Research Laboratories, Kaohsiung,
Taiwan, ®Department of Oceanology, National Sun Yat-sen Univ.

Transposable elements are increasingly recognized as catalysts for chromosomal evolution and species



diversification in vertebrates. In this study, we explore their significant role in shaping chromosome
evolution within the genus Opsariichthys. Species of Opsariichthys exhibit an unusual chromosomal
count of 38 or 39 pairs, compared to the standard 24 pairs within the Xenocyprinidae family, without
accompanying genome size inflation. Comparative genomic analyses of the sister genera Candidia
barbarus, Zacco platypus, and Opsariichthys biden indicate that 15-16 chromosome pairs have
undergone fission events, linked to the proliferation of LINE/L2 reteotransposons. Additionally, we
identified mutations in the Piwi genes of Opsariichthys, which are crucial regulators of
reteotransposons activity. These mutations, found in the RNA-binding domains, likely impair their
ability to repress reteotransposons, potentially explaining the unusual expansion of LINE/L2 in the
Opsariichthys lineage. Moreover, genomic regions associated with chromosome fission and
rearrangement showed reduced historical gene flow between species, suggesting that these regions
may act as barriers to gene flow. LINE/L2 expansion is hypothesized to have facilitated chromosomal
fission, contributing to speciation within Opsariichthys. Our findings highlight novel aspects of
chromosomal evolution and species diversification, elucidating the mechanisms behind the observed

LINE/L2 expansion.

16:00~16:19 S5-4 Inferring evolutionary history and admixed genetic ancestry of the Taiwanese
Siraya people

Wen-YaKo' ©, Wei-Chen Pan', Jia-Ni Zeng', Kuan-Tsen Lin', Jun-Hun Loo?, Yoko Satta®, and Marie
Lin?

"National Yang Ming Chiao Tung Univ. Taiwan., 2Mackay Memorial Hospital Taiwan., *SOKENDAI
While the indigenous people of Taiwan are of central interest in studying genetic origins of the
Austronesian-speaking people who have populated throughout Southeast Asia, Oceania, and the
Pacific, it is less known that there were many Plain indigenous tribes (known as "Pingpu" people) who
once inhabited in the plains of western Taiwan. The Pingpu people had largely admixed with Han
Taiwanese. However, little is known about the time and degree of population admixture. Here, we
studied admixed genetic ancestry of the Pingpu Siraya people by analyzing the whole genome SNP
genotyping data in 43 individuals for a total of 2,612,357 SNPs. We showed that the Siraya are
genetically distinct from the Han Taiwanese and phylogenetically grouped together the Austronesian
populations with a recent gene flow from the Han Taiwanese. We inferred local genetic ancestry for
each individual genome. The average proportions per genome are 0.41 (ranging: 0.3 - 0.59) and 0.26
(0.14 - 0.36) for the Han and Austronesian ancestries, respectively. The admixture event was dated as
early as 252 years ago. The obtained ancestry information is expected to facilitate the genetic profiling
of disease susceptibilities and development of statistical models for disease-risk prediction for the

Siraya people.



16:19~16:38 S5-5 Jomon people from a genomic perspective

T L bHT-HXA
Hiroki Oota' ©
"Department of Biological Sciences, The university of Tokyo
Anatomically modern humans reached East Asia around 50,000 years ago. However, key questions
still remain unanswered with regard to the route(s) and the number of wave(s) in the dispersal into
East Eurasia. Paleogenomics may elucidate a detailed picture of the peopling of East Eurasia. We
analyze the whole-genome sequence of a 2,500-year-old individual (IK002) from the main-island of
Japan that is characterized with a typical Jomon culture. The phylogenetic analyses support multiple
waves of migration, with IK002 forming a basal lineage to the East and Northeast Asian genomes
examined, likely representing some of the earliest-wave migrants who went north from Southeast Asia
to East Asia. Furthermore, IK002 shows strong genetic affinity with the indigenous Taiwan
aborigines, which may support a coastal route of the Jomon-ancestry migration. This study
highlights the power of Paleogenomics to provide new insights into the complex history of human

migration into East Eurasia.

16:38~16:57 S5-6 Genome analyses of Japanese Azuki beans

Tatsuya Ota' ©, Hiroo Nasu?

'RCIES, SOKENDALI, ?Ctr Fund Edu, Okayama Univ. Sci.

There are a few agricultural plants originated in Asia. One of them is Azuki bean Vigna angularis var.
angularis, which is derived from its progenitor Vigna angularis var. nipponensis, so called wild Azuki
bean or Yabutsuruazuki in Japanese, distributed in East Asia such as Japan, Korea and China. Although
its birthplace, i.e., the origin of domestication of Azuki bean, remains a matter of debate, Japan is
certainly an important region to understand the origin and domestication process of cultivated Azuki
beans. In this study, we have examined a few Japanese landraces for their genetic diversity within and
among landraces by whole genome resequencing with deep depth coverage. As the results, the genetic
diversity within a landrace is quite low reflecting its mostly selfing nature of reproduction in some
cases, and it is more extensive and comparable to one between landraces in the other cases. Further
examinations of their genomes have then revealed that restricted genomic regions are highly variable
even within a landrace, and comparisons with other Vigna, species, such as V. nakashimae and V.
riukiuensis, have indicated that traces of past introgressions from the species are detectable in both

cultivated and wild Azuki bean genomes.

16:57~17:00 Closing remarks
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S7  Evolutionary studies of eating

Date August 23, 2024; 10:00~12:00
Room Building 14 1F Room A (14-103)
Organizer Takashi Hayakawa (Hokkaido Univ.)
Masato Nikaido (Tokyo Institute of Technology
Language English
Chair Takashi Hayakawa (Hokkaido Univ.)

Masato Nikaido (Tokyo Institute of Technology

Eating behavior is an important product of animal evolution. Various traits related to eating behavior
were evolved to satisfy nutritional requirements in complex food webs. Feeding habits were
dynamically changed in some animals. Defense mechanisms in prey species were also flexibly evolved.
In this symposium, researchers who are involved in multiple taxa and fields in animals make
presentations focusing on various traits such as morphology, food selection, taste, symbiont
microorganisms, dietary shift. Based on these latest scientific findings, we discuss the breadth of

knowledge in Evolutionary studies of eating.

10:00~10:05 Introduction
Takashi Hayakawa' ©
"Hokkaido Univ.

10:05~10:20 S7-1 Epigenetic regulation through histone H3K9 trimethylation mediates

adaptation to dietary carbohydrates in Drosophila species

ERFYHIKI F)AFIIMEZENLEIED R T 4 v 7 HIEIE

2 a0 Y aNIOBRKIEY~DBEREIZHET S
Kaori Watanabe', Mari Taguchi', Tadashi Uemura'-23, and Yukako Hattor!- 24 ©
!Grad. Sch. of Biostudies, Kyoto Univ., 2CeLiSIS, Kyoto Univ., ’AMED-CREST, 4JST FOREST
Nutrition significantly impacts animal growth. To understand how animals adapt to different
nutritional conditions, we previously compared nutritional generalist and specialist Drosophila species
(Watanabe et al., Cell Reports, 2019). The larvae of the generalist D. melanogaster (Dmel) maintained
metabolic homeostasis through TGF-B/Activin signaling, adapting to various nutrient balances. In
contrast, both the specialist D. sechellia (Dsec) and a Dmel Activin mutant exhibited reduced
adaptation to carbohydrate-rich diets. Here, we identified repressive chromatin regulation by histone

methyltransferases, Su(var)3-9 and Suv4-20, as another regulatory mechanism in Dmel. Unlike Dsec,



wild-type Dmel robustly maintained H3K9me3 modification irrespective of the different nutrient
balances. Surprisingly, we found a substantial overlap in significantly reduced H3K9me3 peaks
between the Su(var)3-9 mutant and the Activin mutant, enriched in the lamin-associated
heterochromatin. This suggests that both TGF-B/Activin signaling and the methyltransferases
participate in heterochromatin regulation on carbohydrate-rich diets in the wild-type Dmel.
Additionally, Su(var)3-9 mutant and Dsec displayed aberrant epithelial cells in their gastrointestinal
tract, suggesting that the dysfunctional chromatin regulation exerts deleterious effects at the tissue
level. Collectively, we propose that robust epigenetic regulation across diverse nutritional

environments contributes to the strong adaptability observed in the generalist species.

10:20~10:35 S7-2 Relationship between the eucalypt food selection and the gut microbiome of
koalas
Kotaro Kondo' ©
!Graduate School of Environmental Science, Hokkaido University, Sapporo, Hokkaido, Japan
Animals can adapt to their environments to survive by interacting with various symbiont
microorganisms. The gut bacterial microbiome, the community of bacteria living in the gastrointestinal
tract, plays a crucial role in feeding. Contributions of gut microbiome to feeding, leading to synthesis
of essential nutrients, digestion, and detoxification, are diverse and must be considered in terms of
ecology and evolution of feeding.
A link between host and microbiome is particularly strong in an Australian marsupial, the koala
(Phascolarctos cinereus). Koalas rely on eucalypt leaves for their diet, which are highly toxic. There
are also individual and regional differences in koalas’ choice of different types of eucalypt leaves. It
is known that the koala gut microbiome aids in koalas’ digestion and detoxification of eucalypt. In
addition, infant koalas inherit their mothers’ gut microbiome by ingesting their mother's cecal feces.
We therefore hypothesizsed that regional differences in the gut microbiome passed from mother to
offspring might generate diversity in dietary selection. In this study, we analyzsed maternal origin,
eucalypt diet selection, and 16S-based gut bacterial microbiome in captive koalas to reveal the
relationships between gut microbiome and eucalypt diet selection among koalas from different

regional origins.

10:35~10:50 S7-3 Feeding the infant gut microbiome: How human milk oligosaccharides in
breastmilk structure bifidobacterial communities
AREARBAMEREZECEI : E FIULOF)TRICELD
EJ74XABIZa=T 1 OEE

Miriam N. Ojima' ©, Lin Jiang?, Aleksandr A. Arzamasov?, Keisuke Yoshida*, Toshitaka Odamaki®,

Jinzhong Xiao®*, Aruto Nakajima', Motomitsu Kitaoka®, Junko Hirose®, Tadasu Urashima’, Toshihiko



Katoh!, Aina Gotoh!, Douwe van Sinderen®, Dmitry A. Rodionov?, Andrei L. Osterman®, Mikiyasu
Sakanaka!, Takane Katayama!'

!Graduate School of Biostudies, Kyoto Univ., 2School of Biological Sciences, Georgia Institute of
Technology, *Sanford Burnham Prebys Medical Discovery Institute, “Next Generation Science
Institute, Morinaga Milk Industry Co., Ltd., *Faculty of Agriculture, Niigata Univ., ‘Department of
Food and Nutrition, Kyoto Women's Univ., "Department of Food and Life Science, Obihiro Univ. of
Agriculture and Veterinary Medicine, *APC Microbiome Ireland and School of Microbiology, Univ.
College Cork

Breastmilk is one of the first food sources that infants consume, and it not only fulfills an infant's
nutritional requirements during the first 6 months of life but also promotes the growth of beneficial
bacteria like bifidobacteria. Bifidobacteria are avid utilizers of human milk oligosaccharides (HMOs)
found in breastmilk, an ability they have likely gained through evolutionary adaptation. However, little
is known about how bifidobacterial communities assemble. Here, by applying assembly theory to a
community of four representative infant-gut associated Bifidobacterium species that employ varied
strategies for HMO consumption, we show that arrival order and sugar consumption phenotypes
significantly affected community formation. Bifidobacterium bifidum and Bifidobacterium longum
subsp. infantis, two avid HMO consumers, dominate through inhibitory priority effects. On the other
hand, Bifidobacterium breve, a species with limited HMO-utilization ability, can benefit from
facilitative priority effects and dominates by utilizing fucose, an HMO degradant not utilized by the
other bifidobacterial species. Analysis of publicly available breastfed infant faecal metagenome data
showed the observed trends for B. breve were consistent with our in vitro data, suggesting that priority
effects may have contributed to its dominance. Our study highlights the importance of initial

community assembly and its implications for the maturational trajectory of the infant gut microbiota.

10:50~11:05 S7-4 Dramatic Dietary Shift Maintains Sequestered Toxins in Chemically
Defended Snakes
YINHVBAEOEBHELITHSERDOI T F
Takato Inoue' ©
"Nagoya Univ.
Unlike other snakes, most species of Rhabdophis possess glands in their dorsal skin, sometimes limited
to the neck, known as nucho-dorsal and nuchal glands, respectively. Those glands contain potent
cardiotonic steroids known as bufadienolides (BDs), which are deployed as defense against predators.
Among animals BDs otherwise occur only in toads (Bufonidae) and some fireflies (Lampyrinae),
which are known or believed to synthesize the toxins. Main diet of Rhabdophis species consists of

anurans, and the BDs of anuran-eating species are sequestered from toads consumed as prey. However,

R. chiwen, a species of a derived clade, is presumed to have evolutionarily shifted its primary diet



from anurans to earthworms. We confirmed that this worm-eating snake possesses BDs in its nucho-
dorsal glands, although the worms themselves lack such toxins. In addition, we revealed, through
feeding experiments, stomach content analyses, chemosensory preference tests, and chemical analyses,
that firefly larvae having BDs are regularly consumed by the snake, the snake discriminates fireflies
with BDs from those without BDs, and the snake possesses compounds that resemble the distinctive
BDs of fireflies, not those of toads, in stereochemistry, glycosylation, acetylation, and molecular

weight. We concluded that the BDs of R. chiwen are obtained primarily from fireflies.

11:05~11:20 S7-5 Molecular landscape of parallel evolution in hypertrophied-lip cichlids:

An integrative comparative analysis of histology, proteomics, and

transcriptomics

TITHEIE LE-BEXES 2 )y FOSFEE

—iR - 2 VNV E - BETFRBEORESHILLERET—
Nagatoshi Machii' ©, Ryo Hatashima!, Tatsuya Niwa' 2, Hideki Taguchi® 2, Ismael A. Kimirei®,
Hillary D. J. Mrosso*, Mitsuto Aibara', Tatsuki Nagasawa!, Masato Nikaido'
!School of Life Science and Technology, Tokyo Institute of Technology, Tokyo, Japan, >Cell Biology
Center, Institute of Innovative Research, Tokyo Institute of Technology, Yokohama, Japan, *Tanzania
Fisheries Research Institute (TAFIRI), Dar es Salaam, Tanzania, *Tanzania Fisheries Research
Institute (TAFIRI), Mwanza Fisheries Research Center, Mwanza, Tanzania
Cichlid fishes inhabiting the East African Great Lakes, Victoria, Malawi, and Tanganyika, are textbook
examples of parallel evolution, as they have acquired similar traits independently in each of the three
lakes during the process of adaptive radiation. In particular, “hypertrophied lip” has been highlighted
as a prominent example of parallel evolution and dietary adaptation. However, the underlying
molecular mechanisms remain poorly understood. In this study, we conducted an integrated
comparative analysis between the hypertrophied and normal lips of cichlids across three lakes based
on histology, proteomics, and transcriptomics. Histological and proteomic analyses revealed that the
hypertrophied lips were characterized by enlargement of the proteoglycan-rich layer, in which versican
and periostin proteins were abundant. Transcriptome analysis revealed that the expression of
extracellular matrix-related genes, including collagens, glycoproteins and proteoglycans, was higher
in hypertrophied lips, regardless of their phylogenetic relationships. In addition, we also observed
proteoglycan accumulation and collagen decrease during development of hypertrophied lips. Our
comprehensive analyses showed that hypertrophied lips of the three different phylogenetic origins can
be explained by similar proteomic and transcriptomic profiles, which may provide important clues

into the molecular mechanisms underlying phenotypic parallelisms in East African cichlids.

11:20~11:35 S7-6 Shark and ray T2Rs illuminate the evolutionary origins of bitter taste



receptors in vertebrates

Akihiro Itoigawa' ©

"Meiji Univ.

Detection of harmful substances in feeding activities is critical to the survival of animals. These
substances are often recognized by type 2 taste receptors (T2Rs) known as bitter taste receptors in
many vertebrates, leading to aversive behavior. Most chemosensory receptors including olfactory
receptors and sweet/umami taste receptors have been found in jawed vertebrates, whereas so far T2Rs
have been found only in bony vertebrates (jawed vertebrates except for cartilaginous fish), raising the
question whether only T2Rs appeared later. From late 2023 to early 2024, several research teams
including us have reported novel T2Rs in sharks and rays. This finding indicates the early origin of
T2Rs in the common ancestor of jawed vertebrates. In this talk, I will present the latest research
advances on the evolutionary origin of bitter taste receptors from both genetic and functional aspects,

providing an opportunity to discuss the origin of the vertebrate taste system.

11:35~12:00 General discussion
Masato Nikaido! ©
ITokyo Institute of Technology
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Estimation of substitution pattern and multiple hit correction for
molecular phylogenetic analysis
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Analysis of the mutational signature in the cancer genome
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NAMRED T/ LIZIEE K DFRMEBREENE L TV S AHEERL. AEMD DNA 85,
RAZERFANDRBLE. SETFLERDEELZT5. EREONZ—UNOERER A
NDZXLZEHEET HOICEEDRHENBRIT SN TS, COBNTIE. HEDHAEDLE
(mutational signature) NMEHMFEL . FEEXRDEENI—VFEBLTWDEEZ D, TED
NE—2 (CCTIRED 618 LHIEDER (F47EH) 2ERELTERZ o BEICHE
L. mutational signature & &4 > FILIZE T 5 mutational signature DEIEEHET 5, =
N FE T, mutational signature & FiF. ZTEIR (FLI/ME. 2130, ERG L), EGFEEL
DEEMEHEINTE -, COKILETICEY . BLRONVADEYFER. ERRIZIEREN
FEY ., BEEBRROENLNDEFEZ NS,

11:25~11:45 S8-5 & +47'/ LICE 1+ DEEBRORHEDRELE

Revisiting of nucleotide substitution symmetry in the human genome
AE ENO
'EiIERERFRE
DNA Z#Em 9 H1EE(L 4 BELO T, E—DEEDERIL 4x4 DITHITHRX 12 ED/NS
A—B—ERDETINTRT ZENTES, RALEDRE &2 5 LFHZELA DNA D
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7/ LIZEITHIEREMDORTMEERLET Do

11:45~12:00 FLoH, LEFHR
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HEEQORFENFE. HEHZE, TLTHT/IVROREIZEY., THEEMEIHNA LD
EVSHENIRT HERMGEBAAREL L >TEz, KD URIILTEKRLZLGEYE
ERRICAKREAEERCERATIOMRECFHEBORAICRYBATEHREEZ
BE. EDEEMNICEAMEDOA D ALEZTOELLBEEZESI EELIT. TOEER LR
BICOWTHEBRZRDD, £f-. BELEMZEOKRBIFETHS [GE] [THT LEEBMLES
NEHRZZCTREOSZ LGS, WAMEANEDRITHAREHRIZOVWTLERT 5.

10:00~10:05 Fo A= L]

10:05~10:2589-1 23T auNIIIEFHRNEREERATHOME - 7/ LER
Neurogenomic underpinnings of collective antipredator performance
in Drosophila
EBERR 12 C, BIRhE?
'FEKX - IAAR,2FEK - [z
BYOERATHEZCOMREZBRT L. ThEEAHITEARDOITRIREICOVTREAIS
MANGENTEL—AT. TOERICHIMRECFHEBRFHASN TR, KPR T,
FA4O a3 auNIEEMC, AROHEXRORENFLINMY LNBHERISEZERT 5
EWVWSHRICER Lz, EEMNICEHEY 104 RFEZAVEITERRLE Y/ L4 FEER
. TLUTHERTICEY., CORRICEDLIRMEGFEIVMBEHEZRRE Lz, .
ERHRMM LG IHERERAZRAVERREZTG 225, BRROTHEEEAEH
DFEBEEECIERMIIZEF ST SN M EL of=, THICHAIF, 25 LE-EKFEL
NILDBRRICHATHHLWVT TO—F & LTT/ LT 4 FEREEREH (GHAS) ZRIEL
SHRUDRICHES T HEGFEERE L. ARRTIEH. FHATHO A H =X L EELBTRE
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10:26~10:41 89-2 a3 avNIZAVERNITHZHET 5RETF - AEHEORS
Genetic and neural mechanisms that regulate grouping behavior
in Drosophila
B RIE'C, JINE RE2 W/ A B3, ENIR O, B BR!
'AX - RE, CEERIX - R
BNTHEES{DEYTRONDIEFHEIETHY .. BNEEINBMEIRILIZRESL
5, BNENENERHDET, HABEKASEKIZIED A - BEN DD & L > = {BIRREER
BEORENEETHSEEZONT D, LA L., BT LEDEKMEIEREZRD D8 - B
BEOEBEFIBALNCLE>TEL, ARRTRITHEGFDETILETHS F(O 3D
DaINIT UTHFA0ET S, )ETDRBEZAVTIDREWNIES. ¥/ OEFHFEY
BNZESTEARBEMNIRZVETHLZEATN>TVD, —H. KHRITEIRITOHKR.
RIEEICIXEAEERAFEEICE BAUICENDSEZRREL-C LT, BhTHIIONT
BERLEBHARANDEZMHAE Lz, SHI2, FMODOKAICEET AR EN=2—AVZiEN
LS, NAMICENEHRZERE TS LICHILEz, SRECOZ2—AVHN, EDLS
[CEAREEREZ R L. BROZWIIEASE L TOSONERIELTLY,

10:42~11:02 89-3 /MEABEZRAV-KREATHOMEERDERA~

Proving the neuronal basis for fish collective behavior
EH EEF°
BEKX - RET
BMICBECERZRLEBESMONSGD, VDL TRBERBEZECEATHZETY . £E
THFEROPRELGEZN LESRENGREETH S, TOMBEEE(ICOVTIIFHEL
RHEWN, TIT, ARRERCTEFENCELEE TS 74 v a2 AL BREEFSHHRESO
BHRGE~DHEEA SN D/NRIER L. RRITHOREHEOEREZBE L 7.
FAER BIUNMMEEREZAT LI EIT S 74 v Vo EHOTERBRR LT o =R, /MK
EEHICEVWT, BABOBERBNERICEL T HEV 2RI —VDERENRS
Ntz, —AH . EBEEEICIIBAELGEBIR onah o1, £ FRBFE H & U three chamber
test & U, MUREEFHICEOWTREFREEEADETNAR Sh, NMNAERROEFEEE
ERICEE L. BNEREHET 5 ENTHREINT -, UEICTNAAETOLREREE 1 £
— OV TERVERYBHZOVTEEA L,

11:03~11:23 S9-4 fREDMICEH (T S ENAIRTEATF OMEE - BibOBERR
Neural representation of self- and other-states in the vmPFC

during observational fear
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NEBRFEBRILHCLT. BRBFOBRBRENSIESE I SN D, KAARTIEBEBEIVRD
FBEAPNELLT, BRI XOBEREBEE(vNPFC)S & URTHREEACC) & &
ESMAIRHIR(BLA)M 5 vimnPFC ~ND A I DHERE & iR RITZEIFEFR L 1=, vmPFC D ##EEED
B LU ACC & BLA h > vmPFC AND#EA N Z HIEEFHMITHNHIT 5 & L RBHTEINEIL
Ltzo Ff=. invivo DLV LA A= F(2& Y, vinPFC O#HERZESHIEBE S DRMHDH
BoTHEOBRHDOEREIAEL. COBMDOEBRHORBERIIZIL ACC & BLA A SO
BANNFET 5 ENTRESINT,

11:24~11:44 89-5 REOBEGME - BFEa3a=7—>ay
Inter-individual and chick-hen communications in birds

ESTE S
'BIX-E
AREETEH,. 2O MIOEBEFIIa=S—YavE@EMELT, [1]) BARE (2] BF
MEWS 2DDT—EHBNT . [1)1E. =T D43 ya3— (Crowing) IZFEHE L.
ZTDRA I THPMEANEFT EHEMIBEMICE >STRESN TSI EZHLMNIL TS,

(2] (F. BFREIOEFIZIa2=7—YaVIZEBLELOT, FEBZBICE-TESEE
BOBFENG—ZBHHRIL. TORRINFFICE >T, BBRGEFZAVEFRHIS
AZ—2a U FEETACETRALMNCILI, BT, CODKIBEFIIar—v 3
VEAVEL—S—LTEERYLIEMEREAZE L. COXS . BMDKREZ EE] 75
ERIZTHIE L, TN ZEFHSEDHIET, FIYPEDYTILE A LGRFEZERLS S
Animal Computer Interaction DHAMIBAFEICERY #HA TS, AFEETIEH. ChoDHREIZD
WT. ZRFDT—2LEDTHENT 5.
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=#F FHa (BEMILKFE)
EL BAEE
CIES FH Lt (BXKXE)
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BEE1H2 TEAICHEITHEEE. NEOXAEEROHKTHY . LBEOALGLTE
OEHNTEVIEEICEREIN TS, F_ORRE, REELOETHEREZHETELHEFH
WEZIILOHE L THSIMERZERMUALE G EZFIALE-EREFRATELATRETHY . B
EEERT L LETHOMERKEY EEINEENLFHICHDL. BREICHESNI-F
KZEZRAWSZ LT, EIEMELZREMICZ > TERICEFTELCEMNEFEINS KD
VRO LTIE, THEOEYE - KB ZICETIMAREBNL. CORKEERELE
ELEMFERAROAREMEZRY 1=1),

15:00~15:10 Fo A= L]
FH L '°

'BX - £HMER

15:10~15:30 W1-1 HEEKE AMS B3R 14 ERAEDERK £ EH ARG
The status of radiocarbon (14C) dating using Accelerator Mass Spectrometry
(AMS) at Nagoya University and its application to Holocene environmental
research
el iEz°
12K - FHMBKIREHIAR
Space-Earth Environmental Research in Nagoya University (ISEE) operates the 3MV Tandetron
Accelerator Mass Spectrometry System (ISEE-AMS) to promote Earth and space science research and
to meet the needs of various research fields, including archaeology. ISEE-AMS is particularly focused
on studies of natural environmental changes and human activities in the Holocene period. For example,
high-resolution dating in the Middle East and eastern Asia and analysis of past cosmic ray variations.
It also contributes to the dating of archaeological samples, making it a crucial instrument for the

advancement of diverse research fields. This presentation will introduce the status of ISEE-AMS and



the latest research cases.

15:30~15:50 W1-2 X =B EWN T : EFZ AV #ERRBEOR L OFRERHT
Unlocking the Past: High-Resolution Insights into Holocene Sediment
Changes
e Flg o
A2 a—
SEFHICHE SN R TEHFE EFEh, SREOELELCEAKELZMS-OIZH
WohTE, EHFEHPDBICEVTEREDDBKERFRELY L 100m BEELS, EDE
D HEXBE] ZAELSERBKED LR E TSR CMERICEL > T, RKHIFEHRF
TITHERSNI=RATBR RN CBDOZEEZ TN GRAICEDHITONT =, TORBE., HH
E DS, ThA O RIREIEY. BREEY. AIREBYOIRTREELTWS NS
Lo CLREHIAR—Y 0 Ta7ZRNT, HEYOREMRRCWAER. HEEE. &858
MFITE D HFBRMENT . ROEE. AR, EHFOLENOREMMRIC & 5 HIREHNT.
BEERBFORELI RV EVR, BEHXURFZRAVEREGEDHETERSINA TS,
SO LI=BIRICEHN DNA ORI EERINIEL. HRLAERRNRNMPFTELIDOTHER
EORARBHO—EERBNT B,

15:50~16:10 W1-3 BRRRICE T2/ L HEDOKRERENERE

Changes of small odontocete populations around Japan during the Holocene
FH#HLC
'BX - £YER
EEEDERMNSHER - LEMFITHTTHHT HBXBFKDREDE MO MILIDE
NEHHETT S, ChoBEEORE. TVWLOTIHEXEHE LT 1 AERICETHES D
DLHY. THHODEN S Ch oDl TIIFEEFENITOA T EATEEIN D,
BRIZEINFE-AILDDBIIAEMELIDN, RRECLILEEL EOBXEHEROBREZEMNDS
HELEAILADELND DNA BELUVIAS—7 UHEHZETL, mDNA NTOR A1 TORE
EHAMRFEFERBAEZTofz. RBPEAVWY U T TR RRERINMSHT LI-EXEE]
BEEZ 8 TFEHEADEMN DD DNA HIHICHY LTz, Ff=. mDNA NTOZ A TORKI &
DEENGIF. BOHTKREZFTTEIN LGN >TRAEZEFRDANED Y I2 EARE
Ent-, THOLEMRBREHRET D

16:10~16:30 W1-4 ERD A 27/ AT D oBRTHERVMILR - fE
Exploring ancient viruses and bacteria from ancient metagenomic data
FEAIBE ' ©, FH/ L&A
'K - ERBE, 2 EEH



BEDYT ) LBRARTORRIZE Y., B DNA OFBFANTIEEE B oT=, HIZ, KEEIZH
X DNA BT 52 LICK > THRALTFTTHRL GRAKRNIZEELIZV A/ LR OHEE
D77 LB AR ZENARETH D, HlAIE. TRADEPELGHOE R DNA £iE##E
MICRARD ZEIZEY . HRARAD YA LR - HEOFEEZHELANIZTHIENTES,
NOMENEORETEEL TRERADHMENRLDEVGZELDONSEITTHEL, BHR
ANDBEREBORBMGIANIINRAELGTEDHENARETH D, ARKRTITBEXHFKOE
AOEENOIMEBINTEHRDNA DA RS/ LEFICE>TRIESNEERIC IV - #
BEBNITHELELIC. oDy / LBRIZAWN VAL RAEBITOELBHRAEEICD
WTERT Bo

16:30~16:50 W1-5 B R ITHLEZHE L= - - - HFEIOF V1 ILRADESH

We Witnessed Evolution: The Case of SARS-CoV-2
=E Eta e
'R RKEFR. 2
FEOIOF VA JLASARS-CoV-2)[FE MR TRV TI vV %E5IERI Lz, HEZBLL
H5=H HREMTIDVMNILADHENTOA TS, VAILRT ) LORARERED
HEEE. FREOEEFECTV I FUORAROODERBFREGY B D, HAFT—4AR
— R GISAID [Z&$ & TS SARS-CoV-2 M4/ LERF|ZfEHTL1=, 2019F 12 A 31 B
[CEEHIRTE Sf- 1 ¥k EEEEIEALTL, 2FEHRD 2021 F 12 A 31 BET, FET LIS
BALAE 9,157 KDECH| ZLEE L 1=, SARS-CoV-2 D C M UADEBREIE, 1 Y4 +H
YEH071£0.18 THY . TNLUND I A TOBBRTIE 1 Y4 bHI=YEH 0.054+0.027
Th-ol-, BEEMEIKESLICKELGEIRONGEMN =, CORBEIEX Misawa and
Ootsuki (2024) THEEKRINT=,
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RE, R, RELGETNETNOBERTITOATOSMEERZ TEBLIZL,

10:30~10:45 W2-1 BT/ LICETHRERL FOOAMLVADEAF 2 v I GH#lE
Dynamic evolution of endogenous retroviruses in monotreme genomes
kE R—'° Hl B2
'BK-REGR. HBK-E
REML FADA LR (ERV) FAGICERELEZL FODAILADYT / L LORBESTH
%, ERV DA VRV ERHLWVETEGFELTRASNSZENH D, HIZITHIRESE
TIEZERV DI oARO—T2 NI ENRBIEICE T HHMEMEICTFS LTS, HAN
MAEHLBEOHEAENTI O AO—T2 NV EICEBLTHENLEER. NVEITSDT
JLIZIEE 100 AEDToARO—TEEFHEFELTEY. —HIFEBTRRL TS L
AELMER o=, EBICa—FEND 2 RV BITMERmAREEEF > TV, BFETT
URO—TR2 RV ENEEMBEZF>TLE0M. £ LLEFRBEOREE DT SN
TWASEFSROMRREETH S, ELICETHRBREDBEBRZTEITMND C EIXTATHE
THHIN, BBRZL-LGVEABETIORO—T2 R0 EBEREDLSICHIEIESh TS
DMZEMBHET, TORAD—ImZEEZ 50 L Ly,

10:45~11:00 W2-2 REM=< DA IILR: BREYS / LOREEBICEFEFS5E-S

Endogenous nimaviruses:



inhabitants of repetitive DNA in crustacean genomes
Satoshi Kawato! ©, Kaoru Kaida?, Wataru Suda?, Shohei Kojima?, Nicholas Parrish?, Tomoyuki
Okutsu?, Kyonoshin Maruyama’, Nobuhiro Takemae', Tsutomu Kageyama', Takuma Sugaya*,
Motoshige Yasuike*, Tkuo Hirono®
'National Institute of Infectious Diseases, Tokyo, Japan, 2RIKEN Center for Integrative Medical
Sciences, Yokohama, Japan, 3Japan International Research Center for Agricultural Sciences, Tsukuba,
Japan, 4Japan Fisheries Research and Education Agency, Yokohama, Japan, STokyo Univ. of Marine
Science and Technology, Tokyo, Japan
The genomes of crustaceans, such as shrimp, crabs, and isopods, often harbor sequences originating
from large DNA viruses belonging to the family Nimaviridae. Endogenous nimaviruses typically exist
as multi-copy elements in host genomes, with some species containing over 100 copies per haploid
genome. How can they exist in such high copy numbers?

Genomic analyses revealed that each nimavirus species inserts into specific microsatellite motifs or
28S rDNA. The insertion preference was associated with the type of virus-encoded DNA
recombination enzymes, the integrases. This suggests that endogenous nimaviruses have colonized
various genomic "niches" by acquiring integrases with different insertion specificities.

WSSV and CoBYV, the two known exogenous nimaviruses infecting shrimp and crabs, lack
integrases. This reveals two contrasting survival strategies: exogenous nimaviruses are characterized
by acute, often lethal, infection and spread by horizontal transmission. By contrast, endogenous
nimaviruses persist as a benign freeloader inhabiting the redundant parts of the host genome, relying
on vertical transmission. The gain and loss of integrases may have driven switching between
endogenous and exogenous lifestyles.

While isolating and culturing endogenous viruses or experimentally verifying integrase activity
remains challenging, future research on endogenous nimaviruses promises to shed light on virus-host

coevolution and the dynamics of pathogen emergence.

11:00~11:15 W2-3 Immune response to endogenous human herpesvirus 6

in autoimmune disease patients
INE YR TO, NG FE!, 4 bEE S, EE BRI, Za3R Ny dal
VEERE - IMS, PERX - RE, CRX - RE
MEME FALRZRTAILR 6 (eHHV-6) (&, $505%DE M7/ LIZHFET HE FALAR
AIAIVR 6EEFTHSD, eHHV-6 [F, £ FDEILBETEFT SN/ IILABKERIITH
5. TOEBHERVOCEELOBERIFLEAEFASATLEGL, ABETIE, 20 BA
BIBED/INA AN DEFEFTM 5. eHHV-6 ¥ v 1) 7 &L BERERENHEHICEEST 5 &
ZRE LTz, Flz. ETHRICET eHHV-6 v THEEED 10 FLL LD HHV-6B
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CEMNALNELRY . CORERIGH SLE DRIE - BEILICHTF ST SAIREMENRE S iz,
AMEHRIL, LLBRMEEICESSA-I/ L RABEEIDEENEEFMEATSILTE
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11:15~11:30 W2-4 HitBIWREI TE C S EBEF KT EEOMBHRFRE & RERK
Geographic specificity in horizontal transfer of transposable elements
M FRO
'EFRX - E
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W3 Diversification and evolution of animals

in Sulawesi Island, Wallacea

Date August 22, 2024; 10:30~11:30

Room Building 14 1F Room A (14-103)

Organizer Hiroo Imai (Kyoto Univ.), Yohey Terai (SOKENDAI)
Language English

Chair Hiroo Imai (Kyoto Univ.)

Wallacea is a biogeographical designation for a group of mainly Indonesian islands separated by deep-
water straits from the Asian and Australian continental shelves. Sulawesi, the largest island in the
group, shows extreme biodiversity even though it is half the area compared to Japan. For example,
there are 7 species of macaques in Sulawesi while only 1 species in Japan. There are ~20 species of
medaka fish in Sulawesi, while 2 species in Japan. In this workshop, we will discuss on the molecular
mechanisms of the speciation of the animals in Sulawesi, to furthering the comprehensive study

including plants and geographical backgrounds.

10:30~10:40 W3-1 Introduction: the species diversity in Sulawesi
Yohey Terai' ©

'ISOKENDALI (The Graduate University for Advanced Studies), Research Center for Integrative
Evolutionary Science

The island of Sulawesi in Indonesia is separated from other islands by the sea. Geological studies
suggest that the island was shaped around 1 million years ago. Since Sulawesi has not been connected
to any other land since its formation, many unique species have evolved. In this workshop, we will

present the latest research focusing on the macaques and medaka fish endemic to Sulawesi.

10:40~10:55 W3-2 Into the Darkness: transcriptome insights into melanism evolution

in Sulawesi endemic macaques
XiaoXiaochan Yan' ©, Yohey Terai’, Kanthi Arum Widayati®, Akihiro Itoigawa, Bambang
Suryobroto?, Hiroo Imai'
!Center for the Evolutionary Origins of Human Behavior, Kyoto University, *Department of
Evolutionary Studies of Biosystems, The Graduate University for Advanced Studies, *Department of
Biology, IPB University, “Department of Agricultural Chemistry, School of Agriculture, Meiji

University



Macaques is the most widespread primate aside from humans. Among the 23 Macaca species,
Sulawesi macaques have rapidly diverged, exhibiting exceptional variability in coat color from the
common extant ancestor, M. nemestrina. For example, the black monkey (M. nigra) exhibits a fully
dark coat, distinct from M. ochreata, with a brownish two-tone color pattern. Coat coloration is subject
to selection in camouflage, heat absorption, and conspecific communication. The distinct dark coat of
Sulawesi macaques is considered a necessary adaptation.

To explore the evolutionary basis of melanism, we examined the hair root transcriptome of four
individuals each from both M. nigra and M. ochreata. In M. nigra, 571 genes upregulated while 761
genes downregulated compared to the white hair of M. ochreata. Upregulated genes were enriched in
ribosomal subunit functions. Notably, 106 upregulated genes were involved in the pigmentary system,
potentially contributing to melanism in M. nigra. Key melanogenesis genes (SOX9, CREB1, TYRPI,
and PMEL) were identified. High expression of PMEL might contribute to the formation of fibrillar
structures within melanosomes, stabilizing eumelanin production in M. nigra. These findings provide

insight into the molecular mechanisms underlying coat color variation in Sulawesi macaques.

10:55~11:10 W3-3 Evolution of bitter taste receptor TAS2R38 in Allopatric Species

Sulawesi Macaques
Kanthi Arum Widayati’2 ©, Yan Xiaochan?, Nami Suzuki-Hashido®, Akihiro Itoigawa*, Fahri Fahri’,
Yohey Terai®, Bambang Suryobroto1, Hiroo Imai?
'Department of Biology, IPB University, Bogor, Indonesia, *Center for the Evolutionary Origins of
Human Behavior, Kyoto University, Inuyama, Japan, *Academy of Emerging Science, Chubu
University, Kasugai, Japan, “Department of Agricultural Chemistry, School of Agriculture, Meiji
University, Kawasaki, Japan, *Department of Biology, Tadulako University, Palu, Indonesia,
Department of Evolutionary Studies of Biosystems, The Graduate University for Advanced Studies,
Hayama, Japan
The complex geological history of Sulawesi Island, comprising Asian and Australian tectonic plates,
has contributed to its high faunal endemism. One approach to studying endemism is to examine
adaptation characteristics, such as the ability to detect bitterness. Bitter perception in mammals,
mediated by TAS2R receptors, is crucial for avoiding toxins. TAS2R38, in particular, detects
phenylthiocarbamide (PTC). Previous studies have demonstrated functional divergence of TAS2R38
in four allopatric species of northern and central Sulawesi macaques, leading to the variation in PTC
taste perception within and between species. This study extends the investigation to southern species
providing a full picture of TAS2R38 diversity in Sulawesi macaques. TAS2R38 was characterized in
22 individuals by both behavioral and genetic experiments from three southern Sulawesi macaque
species: Macaca maurus, M. ochreata, and M. brunnescens. Four M. maurus and one M. ochreata

were found to be PTC insensitive. Three PTC-non-sensitive M. maurus exhibited a species-specific



R123C substitution. The PTC-non-sensitive M. ochreata individual exhibited truncated TAS2R38 due
to the unique nucleotide deletions. Functional assays corroborated these findings, indicating functional
diversity in TAS2R38 among southern Sulawesi macaques. The haplotype network suggests
haplotypes dividing the TAS2R38 gene into two clades, representing south and north Sulawesi,

suggesting local environmental adaptation.

11:10~11:25 W3-4 Diversification of ricefishes in fresh waters of Sulawesi

Ryo Kakioka' ©, Kazunori Yamahira'

ITropical Biosphere Research Center, University of the Ryukyus

The ricefishes of the family Adrianichthyidae are highly diversified on the island of Sulawesi. Located
at the centre of a collision zone of tectonic plates, Sulawesi has two ancient tectonic lake systems. One
is the Malili Lake system, consisting of several lakes interconnected with river channels; the other is
Lake Poso. Both systems harbour diverse species, many of which are endemics, including ricefishes.
While dynamic geological changes on the island are considered to have caused geographical isolations
of populations of freshwater organisms and eventual allopatric speciation, these lake systems may
have provided ecological opportunities to ricefishes, which could have allowed adaptive speciation.
This talk reviews patterns and processes of the genetic divergences and phenotypic diversification of
ricefishes in the lakes and rivers of Sulawesi. We especially focus on the evolutionary backgrounds of
the Lake Poso ricefish speciation, which has occurred in sympatry. The evolutionary mechanisms and
genetic bases for the speciation are discussed based on our morphological, ecological, population

genomics and quantitative genetic analyses.

11:25~11:30 General discussion
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12:50~13:10 W4-1 Research on specialization of forelegs found in Drosophila prolongata
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Understanding the evolution of the new pigmentation pattern
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The neural mechanism for flower recognition of flower-visiting Drosophila
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Study of oviposition preference of Drosophila suzukii and

fieldwork of Drosophila species
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Exhaustive search of de-novo genes in Arabidopsis population
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Genome diversity and trait expression of wild Oryza genetic resources

revealed by pan-genome analysis
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Unraveling the evolution of sex chromosomes by genome sequence analyses
of a variety of Drosophila species
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Comprehensive Analysis of Genetic Variation in Human and
Pathogen Genomes
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Introduction: The importance of observing chromosomes in the genomic era
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Chromosomal divergences illuminate plant speciation and taxonomy
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Strolling centromeres in plants
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Speciation, genome evolution and evolution of sex determination,
coordinated with change of chromosome number in nematodes
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Diversity and evolution of reptile chromosomes
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Large and small chromosomes: diversity of chromosome size
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