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Elucidation of convergent evolution of genome and metagenome of primates and
non-primate mammals in terms of feeding adaptation

Hayakawa, Takashi
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Animals have extreme diverse diet characteristics. In addition to
carnivores, omnivores, and herbivores as classical understanding, there are species-specific
adaptations to a variety of feeding resources, such as folivores, frugivores, Exudivores, and
nectarivores. Among the various animal taxa, primates, with around 500 species, have species with
all of these diet types and are an important model of adaptive radiation in terms of feeding traits.

Genomic and metagenomic adaptations were analyzed in primates and non-primate mammals with similar
feeding traits under the convergent evolution, such as the exudivorous gut bacterial microbiome of
slow loris (primates) vs opossum (marsupials) and taste receptor genes in the folivorous colobines
(primats) vs. koala (marsupial). We found that there are evolutionary mechanisms shared between
primates and non-primate mammals.



500

Hayakawa et a. 2012
PLOS ONE 1

Hayakawa et al. 2018 Environmental
Microbiology Reports

2020 3

DNA RNA DNA

DNA RNA

DNA RNA

Toda, Hayakawa et al. 2021 Current Biology



Zhou et al. Nature 2021

Itoigawa, Hayakawa et al. Molecular
Biology and Evolution in press
24



9 9 5 2

Purba Laurentia Henrieta Permita Sari Widayati Kanthi Arum Suzuki-Hashido Nami Itoigawa 61

Akihiro Hayakawa Takashi Nila Sarah Juliandi Berry Suryobroto Bambang Imai Hiroo

Evolution of the bitter taste receptor TAS2R38 in colobines 2020

Primates 485 494
DOl

10.1007/s10329-020-00799-1

Shirasu Mika Ito Satomi Itoigawa Akihiro Hayakawa Takashi Kinoshita Kodzue Munechika 30

Isao Imai Hiroo Touhara Kazushige

Key Male Glandular Odorants Attracting Female Ring-Tailed Lemurs 2020

Current Biology

2131 2138.e4

DOl
10.1016/j .cub.2020.03.037

Hanya Goro Tackmann Janko Sawada Akiko Lee Wanyi Pokharel Sanjeeta Sharma de Castro Maciel 80

Valdevino Gisele Toge Akito Kuroki Kota Otsuka Ryoma Mabuchi Ryoma Liu Jie Hatakeyama

Masaomi Yamasaki Eri von Mering Christian Shimizu-Inatsugi Rie Hayakawa Takashi Shimizu

Kentaro K. Ushida Kazunari

Fermentation Ability of Gut Microbiota of Wild Japanese Macaques in the Highland and Lowland 2020

Yakushima: In Vitro Fermentation Assay and Genetic Analyses

Microbial Ecology 459 474
DOl

10.1007/s00248-020-01515-8

Matsumoto Takuya Hanamura Shunkichi Kooriyama Takanori Hayakawa Takashi Inoue Eiji 62

Female chimpanzees giving first birth in their natal group in Mahale: attention to incest 2021

between brothers and sisters

Primates 279 287
DOl

10.1007/s10329-020-00886-3




Zhou Yang Shearwin-Whyatt Linda Li Jing Song Zhenzhen Hayakawa Takashi 592

Platypus and echidna genomes reveal mammalian biology and evolution 2021

Nature 756 762
DOl

10.1038/s41586-020-03039-0

Itoigawa Akihiro Hayakawa Takashi Suzuki-Hashido Nami Imai Hiroo 286

A natural point mutation in the bitter taste receptor TAS2R16 causes inverse agonism of arbutin 2019

in lemur gustation

Proceedings of the Royal Society B: Biological Sciences 20190884
DOl

10.1098/rspb.2019.0884

Hanya G, Morishima K, Koide T, Otani Y, Hongo S, Honda T, Okamura H, Higo Y, Hattori M, Kondo 34

Y, Kurihara Y, Jin S, Otake A, Shiroisihi I, Takakuwa T, Yamamoto H, Suzuki H, Kajimura H,

Hayakawa T, Suzuki- Hashido N, Nakano T.

Host selection of hematophagous leeches (Haemadipsa japonica): Implications for iDNA studies 2019

Ecological Research 842 855
DOl

10.1111/1440-1703.12059

Lee Wanyi Hayakawa Takashi Kiyono Mieko Yamabata Naoto Hanya Goro -

Gut microbiota composition of Japanese macaques associates with extent of human encroachment 2019

American Journal of Primatology 23072

DOl
10.1002/ajp.23072




Laurentia Henrieta Permita Sari Purba, Kanthi Arum Widayati, Nami Suzuki-Hashido, Akihiro
Itoigawa, Takashi Hayakawa, Sarah Nila, Berry Juliandi, Bambang Suryobroto, Hiroo Imai

Evolution of the bitter taste receptor TAS2R38 in colobines 2020
Primates 485 494
DOl

10.1007/s10329-020-00799-1

16 0 6

Takashi Hayakawa

Evolution of gut microbiota in animals: Host-microbe interactions and mechanisms

43

2020

Takashi Hayakawa

Japan-Australia Wildlife Science Collaboration

The 15th International Symposium on Primatology and Wildlife Science

2020

Kotaro Kondo, Takashi Hayakawa

Genetic Origin of Koalas Captive in Japan: toward the Investigation of Innate Diet Preference

The 15th International Symposium on Primatology and Wildlife Science

2020




Takumi Ezawa, Takashi Hayakawa

Genetic Analysis of Captive Echidnas in Japanese Zoos using Noninvasive Spine Samples

The 15th International Symposium on Primatology and Wildlife Science

2020

22

2020

Haruka Kitayama, Atsushi Shirai, Kei Nemoto, Yuko Tawa, Koshiro Watanuki, Takashi Hayakawa

Zoo acts as a “ melting pot” of spider monkeys

The 14th International Symposium on Primatology and Wildlife Science

2020

36

2020




65

2020

, Leonardo de Oliveira Melo, Valdir Luna da Silva,

65

2020

65

2020

2020




68

2020

COVID-19

68

2020

Takashi Hayakawa

Gum feeding induces short-term gut microbiome change in captive slow loris

The 14th International Conference on Environmental Enrichment

2019

35

2019




21

2019

https://noah.ees._hokudai .ac. jp/hayakawa/

https://ww.hokudai .ac.jp/news/2021/01/2-48 _html

nature
https://ww.natureasia.com/ja-
Jp/ndigest/v18/n5/%E5%8D%B5%E3%B2%92%E 7%94%AINE3%B2%80%ES%I3%NBAKEA%BI%BINEINAL%IENEI%B0%BLIEI%B2%ABYKE3%B3%A2%E3%NBI%BENEI%B3%UBFIEI%B2%B7HE3%B1%A8%
E3%83%8F%E3%83%AAKE3NB3%A2%EI%B2%BO%EI%BINAINE3%BLIHAEKEINABRIBUE 7%B2%BENESBANAGIEI%B2%B2%E 3%B3NBEUE3NBI3%A0NESIATHASNEBRAANADIE3%BLIABKEEHBBUI0UE
5%8A%9F/107426

https://ww2.sci.hokudai .ac. jp/dept/bio/research/3437




