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コーディネーター：佐倉　統 氏
（東京大学大学院情報学環教授、コスモス国際賞選考専門委員会委員）

午後3時30分　　閉会
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Time and Date 13:30-15:30 (JST, UTC+9:00), Sunday, 13 November, 2022

Timetable

13:30  Introduction of the prize and prizewinner
Dr. SHIRAYAMA Yoshihisa
(Professor Emeritus, Kyoto University / 
Chairperson, the International Cosmos Prize Screening Committee of Experts)

13:40  Commemorative Lecture by 2022 International Cosmos Prizewinner
Dr. Felicia Keesing

            (David and Rosalie Rose Distinguished Professor of Science, Mathematics, and 
Computing, Bard College)

14:30  Break time

14:40  Introduction of Research
Dr. OKABE Kimiko 

　　　 (Re-employed research scientist, the Center for Biodiversity and Climate Change, Forestry and 
Forest Products Research Institute of the Forest Research and Management Organization)

Dialogue and Question-and-answer session
          Dr. Felicia Keesing

Dr. OKABE Kimiko 
Coordinator: Dr. SAKURA Osamu
(Professor, Interfaculty Initiative in Information Studies, The University of Tokyo /
Member, the International Cosmos Prize Screening Committee of Experts)

15:30  Closing
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 Biography of Speakers

Professor Emeritus, Kyoto University 
Advisor, the Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
Chairperson, the International Cosmos Prize Screening Committee of Experts

Marine biologist, systematic taxonomist

Born in 1955. In 1982, he completed the doctoral program in the Department of Zoology, Graduate School of Science, The University of Tokyo, where he 
earned his Ph.D. in science. He worked as an Postdoctoral Fellow of the Japan Society for the Promotion of Science, Research Associate, and then Associ-
ate Professor at the Ocean Research Institute, The University of Tokyo, Professor at the Faculty of Science, Kyoto University, and Director of the Field Science 
Education and Research Center, Kyoto University. Subsequently he served as Executive Director of the Japan Agency for Marine-Earth Science and 
Technology (JAMSTEC) from 2011 to 2018, when he retired from the post and became Associate Executive Director of JAMSTEC. After holding these 
positions, he took on his present post. As an expert in marine biology, he has pursued research with primary focus on the ecology of meiobenthos, the 
systematic taxonomy of nemathelminthes, kinorhynchs and Loricifera, and the conservation biology of deep-sea organisms. In recent years, he has also 
conducted research into the biological impacts of ocean acidification. He was a member of the Scientific Steering Committee of the Census of Marine 
Life, which won the International Cosmos Prize in 2011. He was also granted the National Maritime Award in 2018 by the Japanese government.

Dr. Felicia Keesing

Ecologist, Educator

2022

2022 International Cosmos Prizewinner
David and Rosalie Rose Distinguished Professor of Science, Mathematics, and Computing, Bard College

Born in 1966. She graduated from the Symbolic Systems, Stanford University. After gaining experience in the private sector, etc.,  she entered the University 
of California, Berkeley. And received her Ph.D., Integrative Biology, University of California, Berkeley in 1997. She worked as an Assistant Professor of Biology 
at Siena College, Assistant Professor of Biology at Bard College and Associate Professor of Biology at Bard College before taking current position, David 
and Rosalie Rose Distinguished Professor of Science, Mathematics, and Computing at Bard College from 2012. 
Her research focuses on the ecology of infectious diseases in New York's Hudson Valley and in the savannas of central Kenya. She conducts a lot of 
research with undergraduate students at Bard College. She is also passionate about education, promoting “open science” and networking with 
colleagues to provide education for young researchers, ranging from junior and high school students to college undergraduates and graduated. 
She was granted United States Presidential Early Career Award for Scientists and Engineers, 2000. She was selected as the Fellow, Ecological Society of 
America, 2019 and the Fellow, American Association for the Advancement of Science, 2022.
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Dr. OKABE Kimiko

Re-employed research scientist, the Center for Biodiversity and Climate Change, 
Forestry and Forest Products Research Institute of the Forest Research and Management Organization
Visiting Professor, Chiba University / Visiting Researcher, the Research Institute for Humanity and Nature

Biodiversity researcher, specialist in acarology

Born in 1961. She graduated and received her Ph.D. from the Graduate School, Chiba University. In 1988, she joined the Forest Experiment Station, Ministry 
of Agriculture, Forestry and Fisheries (now the Forestry and Forest Products Research Institute, or FFPRI). While working for the ministry, she was concurrently 
assigned as a visiting researcher at the University of Michigan. In 2016 she was appointed Director of the Center for Biodiversity, and in the following year 
Director of the Center for Biodiversity and Climate Change of FFPRI, where she has been working up to the present. Since 2000, she has been involved in 
research on forest biodiversity assessment and conservation, while serving as a member of the forest expert panel for the Convention on Biological Diversi-
ty, a member of the expert panel for the ITTO/IUCN biodiversity guidelines, an author of the IPBES regional assessment report, and a member of other 
committees both in Japan and abroad. Beginning in 2017, as a project leader, she has promoted research into the conservation and management of 
animals and ecosystems and what society ought to be, as part of countermeasures against zoonoses. In addition, she has been vigorous in publishing her 
writings and delivering lectures to provide explanations on biodiversity conservation, zoonoses, and ecosystem conservation.

Professor, Interfaculty Initiative in Information Studies, The University of Tokyo
Team Leader, the Center for Advanced Intelligence Project (AIP), RIKEN
Member, the International Cosmos Prize Screening Committee of Experts

Researcher of science and technology studies

Born in 1960. He received his Ph.D. in primatology (behavioral ecology) from Kyoto University. He worked at the Mitsubishi Kasei Institute of Life Sciences, 
Yokohama National University and the Institute for Information and Society, University of Freiburg, Germany, before getting current position. He served as 
dean of Interfaculty Initiative in Information Studies, The University of Tokyo (2015-2017). After finishing his Ph.D. work, he has shifted research fields to 
science and technology studies including environmental ethics, radiation risk perception, and cultural aspects of AI/robots. He is continuing his work to 
explore the ultimate meaning of science and technology for human beings from the perspective of human evolution.
His major books (written in Japanese) include What is Science (Kodansha), Science from Good Morning to Good Night (Chikuma Primer Shinsho), Concept 
of the Evolutionary Theory (Kodansha Gendai Shinsho), Where Do We Come From and Where Are We Going? (Chuko Bunko), Environmental Issues as a 
Contemporary Thought and Promenade in Science (both are from Chuko Shinsho), How ‘Convenience’ Makes Us Unhappy (Shincho Sensho), and The 
Design for Integrating Humans and Machines (University of Tokyo Press).
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How biodiversity loss fuels pandemics

Felicia Keesing

Bard College

shutterstock.com

What do we know about 
emerging infectious diseases that 
could prevent future epidemics?
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Emerging infectious diseases

1. Pathogen has recently jumped to humans.
2. Range of disease has expanded dramatically.
3. Disease has rapidly increased in prevalence.

Jones et al. Nature 2008

Zoonotic
75%

COVID-19 
Severe Acute Respiratory Syndrome (SARS)
Middle East Respiratory Syndrome (MERS)
Ebola
Swine flu
AIDS
Lyme disease
Tuberculosis
Plague
Smallpox

Emerging infectious diseases
Jones et al. Nature 2008

A zoonotic disease is caused by a pathogen 
that can be shared between humans and 
other vertebrate animals
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Zoonotic diseases  

100% 100%

100% 100%

Zoonotic diseases
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Zoonotic diseases  

100% 100%
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Zoonotic diseases
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100%

Zoonotic diseases

We often assume that the species 
that is the closest match must be 
the source of the pathogen. 

But in most cases, we never actually 
find the source. 

96%

100%

Zoonotic diseases

If any of these animals could have 
given us a new pathogen, then isn’t 
biodiversity dangerous to us?

Are areas rich with biodiversity 
dangerous because they could be 
sources of the next emerging 
infectious disease?
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Diego Lizcano

Is this forest 
dangerous to us?

Jakob Bro-Jørgensen

Is this savanna 
dangerous to us?
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The next emerging zoonotic 
virus is far more likely to come 
from a rat than a rhino

There are 
many different 
kinds of 
mammals, 
grouped into 
“Orders” by 
how closely 
related they 
are.

Burgin et al. 2021
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Data from American 
Society of Mammalogists

There are many 
species in some 
Orders of 
mammals, and 
few in others.

Rodents are the 
most common 

kind of mammal.

For some reason, 
biodiversity 
pictures do not 
include rodents.

shutterstock.com
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For some reason, 
biodiversity 
pictures do not 
include rodents.

shutterstock.com

The next emerging zoonotic 
virus is far more likely to come 
from a rat than a rhino
Because rodents are the most common kind of mammal
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Some groups of 
mammals carry more 
zoonotic viruses than 
others. 

Rodents have the 
most. 

The mammals with 
the most viruses are 
the least endangered.

Percentage of species listed as threatened with extinction
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The next emerging zoonotic 
virus is far more likely to come 
from a rat than a rhino
Because rodents are less vulnerable to biodiversity loss than other 
types of mammals are

This map shows where 
rodents that host 
zoonotic diseases live.
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• Large geographic range
• Short lifespan
• Early maturity
• Lots of babies in each litter

Traits of zoonotic hosts

• Small geographic range
• Long lifespan
• Late maturity
• Few babies in each litter

Traits of vulnerable species

McKinney 1997Han et al. 2015

Keesing & Ostfeld 2021

Keesing & Ostfeld PNAS 2021

The species that host zoonotic 
viruses are less vulnerable to 
biodiversity loss than the 
species that do not.

Greater 
conservation 

concern

Low

High
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Keesing & Ostfeld PNAS 2021

The next emerging zoonotic 
virus is far more likely to come 
from a rat than a rhino
Because the species that carry zoonotic pathogens don’t tend to 
decline when biodiversity is lost
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100%

Zoonotic diseases

Biodiversity is not a dangerous 
source of zoonotic pathogens.

Some of these animals are far 
more likely to give us pathogens
than others are.

Jakob Bro-Jørgensen

More importantly, 
biodiversity actually 

protects us.

27

28

18



CASE STUDY #1: Kenya

Large mammals suppress 
the abundance of rodents.
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Keesing & Young 2014 
Keesing 1998

CASE STUDY #1: Kenya
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McCauley, Keesing, et al. 2008

Large mammals suppress the 
abundance of fleas that can transmit 
plague and other diseases

Density of pouched mice

No large 
mammals

Large 
mammals

N
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of
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s

More mice 
means more fleas

CASE STUDY #1: Kenya

CASE STUDY #2: New York

Ticks transmit 
diseases to people

Ticks feed on mice 
and other animals
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Host species
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Ticks that feed on 
mice survive better

Keesing et al. Proceedings of the Royal Society B 2009CASE STUDY #2: New York

Rodents increase the 
number of ticks

Rodents increase the 
number of infected ticks

Host speciesHost species
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Ticks that feed on 
mice get are more 
likely to get infected
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LoGiudice et al. 2003

Host species
CASE STUDY #2: New York
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Ostfeld, Keesing, et al. 2018

How do predators 
affect disease risk?

CASE STUDY #2: New York

Ostfeld, Keesing, et al. 2018

Diverse predators 
reduce disease risk.

a

Coyotes increase 
disease risk

These predators 
decrease disease risk

Higher 
disease risk

Lower 
disease risk

CASE STUDY #2: New York
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August 2020

These same 
patterns have 

now been seen 
around the 

world. 

The next emerging zoonotic 
virus is far more likely to come 
from a rat than a rhino
Because the species that carry zoonotic pathogens thrive when 
biodiversity is lost
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Summary
• Rodents are the most likely sources of zoonotic pathogens.
• Zoonotic reservoirs thrive when biodiversity declines.
• Natural biodiversity is not dangerous to us.
• Natural biodiversity actually protects us from zoonotic pathogens.

So what should we do?
Protect, preserve, and restore biodiversity
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“30 by 30” initiative

There are current policy efforts to conserve 
30% of the Earth’s surface for biodiversity.

30

Newbold et al. 2016

Preserving current biodiversity will not be 
enough because we have already lost so much. 
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Jen Guyton

We must also restore areas 
that have lost biodiversity.

We do not yet know if 
restoring biodiversity 
restores its protections 
against infectious diseases.
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