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Program

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 fime

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

LREZE HEE Ecologist, Educator

217 -F—22% Dr. Felicia Keesing
N—RREHIZ (EMF)

2022F IR EREREZES

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

1966 FEFEN 1987TFERYV ITA—RREIVRIYIIRTLATOT S LEE, RERHERE TRBERBALR. AU T4V
PREN—ILU—RAANE 199 TFRAARZFICTHELIMEENF) G 1997TFEV I T REEH(EMF) . 2000F /N —FKER
BEMF) . 2003FN—RFRFEHR(EYWF) . 201 2F L YURE ART V(& Z1—I—IINN\RVY I NL—ET ZPHRER
DY NIFICHFTDBREEDERE, \—FREDERPEEMRTEDCEEZVHBICEHEANTHY . A—T AT RDHEE
PREBATRE ERY ST —OEER L TOBEVREEDHEICRA TS, 20005F. Early Career Award for Scientists
and EngineerszSE, 2019FICIF7AUNERFR T 10—, 2022FIC7 X ) AREREH AT T O—ISBEIN,

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.

BEEYEE . REBEDEFE Marine biologist, systematic taxonomist
Hil &XA Dr. SHIRAYAMA Yoshihisa

RERFRERR. (B BFMRRAREEET RN\ —
IREREREREEMIREREZER

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

1955F£F N, 198 2FRAAFAFGEEFRAMAN B FERIELZRZE T BRI, BAFMRBESEMEE.
RRKNFBFAFEAENF. BIEIR. REPARFIEFEEIR., REAF T 1 —ILRREHEMR LI —REE T 2011FLY
201 8FHF TIIITHUANB FINTMAA KBRS, BERER. AMBEESEER T, Bl FREBEFEYZE FI00
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e BEF L OBFRMHEDEYREREDRARETOTV S BFEEYD LTI TOI TV DORFHERERD—BE
UT. 201 FICOREREREZERE U, £z, 201 8F (L BFIIEHEINSZEREEZIT TS,

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 faxonomy 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.




EYIZIRIERAZEE . Y =% Biodiversity researcher, specialist in acarology

fE#8 &3+ Dr. OKABE Kimiko

(B MBI R EMZERIE - [UEER SRR AR EFIS
TFREARFEEHR. MAHIKRIEFMEMEEMRE

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

196 1FEFN, FTERFEZFEBZE, FEAKICTELT (FMT) NS, 198 8ERMUKEEMER RS CRFMIBESMERM AR, IV

VARFREMREMHE. 2016 FLVEYSHREMRNR R RFEEDSHMNE - JEEBARNLR R, REICED, 2000F L UFHRK
DEMZEMETE, REICHDARICHBL EVSHRERNFTMEFIRZEPITTO / ICUNDENZHIE 1 R 51 VEMRE
BEE. IPBESHIB 7 TAXA DV MAEELREERADEEEFZHEH T 201 7TFELY TOIV I IR —F—& U T, ABRH AR
EXRELTOFMEERRDRE - BESLUHEDHYAICDVWTOMREHELL TL\ D, FEMZBHRIERS . ABATLERSE
FEEERBRREREICET RSO B CHEEERFANICITO TV,
Bornin 1961. She graduated and received her Ph.D. from the Graduate School, Chiba University. In 1988, she joined the Forest Experiment Statfion, 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 info 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.

BRIt RRAZEE Researcher of science and technology studies

f£8 # Dr. SAKURA Osamu

RRAFAFRERFRAE. B CEMRAERm R atfRt >y —F—L1)—%5—
IREREREREFMZRERZE

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

196 0FEFEN, REAFAFEFIEFHRARHELRIZE T . =L LRI FMRAT. EEIIRFREFE. 75170
RFBHRARAFAZRE T Tl RRARFAFRFBRFIRK(2015-2017) £ D ©EELEDFRILELEHFIZH
TOR BFEMEHRDOBERICDOVTOMAERICEFIEZ L. NBEELOBR RN S NBEORFRME M T DIFRER
k. TREFEIC IRIFE(FRITMNIGEEHRD) THIXLDINSHE T AR TORFNELETIV—H#HE) . MELERE W
SEZNIEESAREE)  OLEERETHERTEZITITDON ? I(FAXE) . PRARRE L TOERIERRE] TR
FOEEI(EEICRREE)  TTEFEAETEICT DICGTEES) . LA E DR T AV IERRARFHRR) R,

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 Al/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 (Kodanshal), 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).




How biodiversity loss fuels pandemics
EYL IR DIRE & REE

Felicia Keesing
Bard College

What do we know about

emerging infectious diseases that
could prevent future epidemics!?
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Emerging infectious diseases #®&s4E

No.ofElDevents «1 @23 @45 @67 @sn Jones et al. Nature 2008

3 , . S
|. Pathogen has recently jumped to humans. T, FRED £ HISERE
2.Range of disease has expanded dramatically. Esthisi A I (2 3EK

3. Disease has rapidly increased in prevalence. BE&kr2E(IC LR

Emerging infectious diseases ##ssE
Jones et al. Nature 2008

COVID-19 A an+ 7 1 )L RBIE
Severe Acute Respiratory Syndrome (SARS)
Middle East Respiratory Syndrome (MERS)
Ebola =5
Swine flu A > 7Lz H
AIDS =1 %
Lyme disease 7 1 L&
Zoonotic Tuberculosis ##%
75% 4 Plague ==
Smallpox X#%&E

A zoonotic disease is caused by a pathogen [ A Ef+ti@EGRAE & (3]

that can be shared between humans and Bl—OBEBEMEICLY E e FUAD
other vertebrate animals BHEEN ONH A TRE T B BERGE




Zoonotic diseases \&#it@mssie

100% N\ | SN\ 100%

Zoonotic diseases A#iitimme

|00%/\ Q/\ |oo ﬁ




Zoonotic diseases \&#it@mssie

100% N\ | SN\ 100%

Zoonotic diseases A #iti@mssie
96%
T
- 1\ X
hre. A
3\

a




Zoonotic diseases \#it@mssie

96%

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.
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Zoonotic diseases Aiftimmsi
“ If any of these animals could have
given us a new pathogen, then isn’t
biodiversity dangerous to us?
h Are areas rich with biodiversity
~ \/ dangerous because they could be
"" sources of the next emerging
o/ - -l infectious disease?
AL MCHT LWREREE DS
Wold, EMEEMEEAIBICE ST
b fERL D ?
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Is this forest
dangerous to us’

SOFMIFE M- T
SEREDTL § 502

S Rieso Lizcano

COERIEE M ZE5T
BTG D id

. Is this savanna
- dangerous to us?

Jakob. Bro-jergensen




The next emerging zoonotic
virus is far more likely to come
from a rat than a rhino

RDOFTELNERFHBREARIED 7 A L X1,
PAKYEXXIHNOHIBT HAIBED AL LN ICEN
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There are
many different
kinds of
mammals,
grouped into
“Orders” by
how closely
related they
are.
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\f > E Rodentia-
#¥FH Chiroptera-
EMEBE Eulipotyphla-
FRE Primates -
&% 2 Artiodactyla -
BHWE Carnivora -
Diprotodontia - &
Didelphimaorphia - &
Lagomorpha - L
Dasyuromorpha - @
Afrosoricida- @
Perissodactyla- @
Scandentia- @
Peramelemorphia- @
Cingulata- ®
Macroscelidea- @
Pilosa- @
Pholidota- @
Paucituberculata- @
Proboscidea- @

0

Rodents are the
most common
kind of mammal.

1000 2000
Species richness £9&E%

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

ZNZENDBICHEIND
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Data from American
Society of Mammalogists
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For some reason,
biodiversity
pictures do not
include rodents.
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For some reason,
biodiversity
pictures do not
include rodents.
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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

ROFENEHEBEREDO TANXIE, ALY HEXXIND
IR S AIBEED T AT S D ISE L
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Global shifts in mammalian population
trends reveal key predictors of virus

spillover risk

Tiemra Smdey Evans’, Cristin C. W, Young' and Megan M. Doyle'

Some groups of
mammals carry more
zoonotic viruses than
others.

Rodents have the
most.

TANZADRBEILERD
F->EEORBBEN RS

Chrgtine K. Joheson!, Peta L. Hitchers’, Pranav 5. Pandit, Julle Rushmoee’,

BWIBOBIC LY, ABIEBBIRE
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The mammals with
the most viruses are
the least endangered.

BETEIAIILANL NEHALE
&, fEROBZAEL

I

Carnivore

Perissodactyles

Bats

Elephant

Primates

Rodents

1 | 1 1

20 40 60 80
Percentage of species listed as threatened with extinction

EHROBZNDOHBEE L TRESNTLWREYEBEOEES

Macdonald DW, 2019,

B . "
08l Annu. Rev. Environ. Resour. 44:61-88
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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

RDOFENRHEBRALEDO VA NLRIE, ALY BRI

HIRT 2R[EED AL 2N IEH N
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*Cary Wentitute of

Rodent reservoirs of future zoonotic diseases

Barbara A. Han*', John Paul Schimidt®, Sarah E. Bawden®, and John M. Drake"

Fcempinam Stuthen, Millrook, NY 12545; nd "Oclum School of Eistogey, Unererity of Gaorgia, Athens, G 30602

Number of reservoir species

10

This map shows where
rodents that host

zoonotic diseases live.
S BRLEDBEL LR LT - HEOEBH

N
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Traits of zoonotic hosts
N ERH 8 R D TE E D4

* Large geographic range

* Short lifespan

* Early maturity

* Lots of babies in each litter

- REHEICAE B AN
- FEapHiEE L
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Traits of vulnerable species
e EIRTE DR

* Small geographic range
* Long lifespan

* Late maturity

* Few babies in each litter
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The species that host zoonotic
viruses are less vulnerable to
biodiversity loss than the
species that do not.
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Low {& Red List status
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Keesing & Ostfeld PNAS 2021
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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
ROFEMABREBREEEO VA IILRIF, FALDVEXXIHH
HIZT 2 A[RMEDAA LD M ICEm W
ANEBHBRBRERETANRADBEE L DEIE, EVEHREPBLEONTERD LIS WMBERICH 2720
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Zoonotic diseases Azi@Es

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

Biodiversity is not a dangerous
source of zoonotic pathogens.

HHBYIIME L b MIREEE
RESE2ARRED 2 DICEN

EYLREII AR BRERR R T
HRSE 2 BREFTE AL
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Lo TFHNTVD |

: More importantly,
- biodiversity actually
protects us.

Jakob. Bro-jergensen
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Large mammals suppress o

the abundance of rodents.
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More mice
means more fleas
I RXIDEHLZNE S/ T0HLZ N
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Density of pouched mice
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Ticks transmit
diseases to people
FZlde MR ERESED

NEW YORK
smnmaces
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“ [

C
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T TDatarin

Ticks feed on mice
and other animals
L F 2 X IR EICHE

......

CASE STUDY #2: New York =a1—3— 7 COHE
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Ticks that feed on
mice survive better
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Keesing et al. 2009
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Ticks that feed on
mice get are more
likely to get infected
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Rodents increase the
number of infected ticks

OpIES |17 < A N
Proportion of ticks
S

ol EIE R L X i E 0 u, O, S g Gu G Sk O R O
. o, 4 re u, P, £)
BnE€2 Ve, '»%:r SRy g5y 0,
rey, s, 4, e, % 4,
o%e h éf’o’

Host species 5% & %> t:—E%L
(o}
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Keesing et al. 2009
Giudice et al. 2003
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How do predators L —
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Ostfeld, Keesing, et al. 2018
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Diverse predators
reduce disease risk.

LHROHREEIIBEY R 2 EBSE5

CASE STUDY #2: New York =a1—3— 7 COHE

RBEY X 7B

These predators
decrease disease risk

Coyotes increase
disease risk
RoRRE o
I I I 1 1
Lower Higher
disease risk disease risk

REEYRIE

Ostfeld, Keesing, et al. 2018
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Article

Zoonotic host diversity increasesin
human-dominated ecosystems

Rory Gibb™", David W, Redding" ™=, Kal Qing Chin', Cheistl A Donn
Thm Morwhold® & Kate . Jones'*=

Etpesciciol neg W00 38R 41586-020- 25628

These same .

sistematic, traltr
Here we analyse 6
controlling for res
effectsonlocal 2o

patterns have
now been seen
around the @i
world.
R0 & —ps

HREM THEE e ™
INTWD  andwibditeresen

News & views

Ecology

.| Species that canmake usill
~| thrive in human habitats

91| Richard S. Ostfeld & Felicia Keesing

Does the conversion of natural habitats to human use favour

| the proliferation of animals that harbour agents causing
18| human disease? A global analysis of vertebrates provides an
2% | answer to this pressing question.

1

R "\
W |

-

A

August 2020
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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

ROFENEHEBEREDO TANXIE, ALY HEXXIND

HIRT 2ABEED AL D DI E W

ABHBRPEV AV ADBEE LR 28I, EVSHRENMBLONIIGEICERLT 578
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Summary z:¢»

* 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.

AF oML, ABEBRLAERRAOBRRE LD AREIELSL
 NEBEBRAERRAOBRR L 28I, EVEHREORIRKICERT S
CEMEEMILE M > TRETIEE WL .
CEMEHRMEICE 5T b I ABREBREERREENOTFONTUNDS N

39
So what should we do?
Protect, preserve, and restore biodiversity
FhfebhdREZ L LT ?
EYLEREDORE. Re, BiE
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—“ HEVIEW SCIENCE
i i A Global Deal For Nature: Guiding principles,
Canada welcomes delegates ta Montréal for biolagical diversity milestones, and targets

conference, COP15
rew Emwirnement evd Climets Shenee Censte

D E Dimerstein'”, B C. vyane', D E sale’, B A 2 Joshil’, B 5. Fernande’, B T E Lovejoy’, 2. Maysege™™, 0L Olwon®,
* See all quthon s sfistons

30 by 30” initiative

Statement

e 21, 221 = Ottrea  Ortacta

wa anoond I e e 15 e =2
Py . P Article Figures & Data Info & Metrics eLetters @roF
Abstract
" p— The Global Deal for Nature (GDN) ks a time-bound, science-driven plan 1o save the diversity and
Eatilcl] Biden-Harris Administration Outlines “America the abundance of |ife on Earth. Paiting the GON and the Paris Climate Agreement would avoid
i fian pyireadas iy Beautiful™ Initiative catastrophic climate change, conserve species, and secure essential ecosystem services.

New findings: give urgency 1o this union: Lass than half of the terrestrial realm is imtact, yet
canserving all native ecosystems—coupbed with energy transition measures—will be required
1o remain balow a 1.5°C rise in average global temperature. The GON targets 30% of Earth to
be formally protected and an additional 20% designated as climate stabilization areas, by
2030, 1o stay below 1.5°C. We the 67% of ial ecoregions that can meet 30%
protection, thereby reducing extinction threats and carbon emissions from natural reservoirs.
Frashwater and marine targets included here extend the GON to all realms and provide a
pathrway o ensuring a more livable biosphers

RIE. EVLHRERSICAT THIR EOBEBHD30% %
REX LT 2BEERORY AN EH LN TS

There are current policy efforts to conserve
30% of the Earth’s surface for biodiversity.
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Biodiversity loss breaching safe limits
worldwide ##2HiEoaKs, ﬁﬁ%q:r;uw%f_xn\
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85 - 97.5%
97.5 - 100%
>100%
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» EYZHIEIRTTICE L CBLbA,
Preservmg current biodiversity will not be m#uEoR®EE£#IE 2725 ClaR+5

enough because we have already lost so much. Newbold et al. 2016
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UN DECADE
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enviranment

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

L. EYEKREERESELZET
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