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Days earlier, Chinese authorities
had announced a cluster of mysterious
pneumonia cases in Wuhan. Officials in
Thailand, a top destination for Chinese
tourists, rushed nurses to airports to screen
arriving passengers for fevers or coughs.

Health officials feared the culprit might
be something nobody had ever seen.
“They asked me, could I detect the
unknown or not?” says Wacharapluesadee,
There are as many as 1.6 million viruses
we know nothing about lurking in mam-
mals and birds, and as many as half might
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have the potential to jump to humans
and infect us. That’s an estimate, based
on mathematical models, but the threat
is clear. Six out of 10 infectious diseases
that strike us come from animals. The list
includes HIV/AIDS, Ebola, MERS, SARS,
and in all probability COVID-19.
Scientists identified the pathogen
responsible for most recent pandem
only after those pathogens started kill
people. Researchers such as Wacharap
sadee say that’s too late. She’s part

dogged international effort to find de

rce ofpa.vzdcmics,
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veterinanians took
a blood sample_ As
part of the PREDICT
project sponsored
by the US. Agency
for International
Development,
researchers sampled
bats, pigs, and people
in Chonburi, Thailand
seeking to identify
dangerous viruses n
animals before they
can infect humans
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are the swashbucklers of sci-
ence, tromping through the
wild and risking exposure 1o wretched
diseases to unravel the mysteries of infec-
tious nanoparticles. Picture the U.S. Army
physicians who set up camp in a Cuban
jungle during a yellow fever outbreak in
the early 1900s. They hatched mosquito
eggs, let the bugs suck the blood of the sick
and then bite healthy volunteers, includ-
ing the doctors themselves, to prove the

disease was caused not by bacteria spread
by poor sanitation, but by a virus carried

by female Aedes aegypti mosquitoes.

Or imagine Beatrice Hahn, a German-

born microbiologist now at the University
of Pennsylvania whose years-long search

Wl'd and riSking transmitted from ani-
exposure‘ mals

to humans—is
increasing as we muscle

the wild. The more we raze habitat
inon :

for farmland and citi
vacation in remote forests, and

es, hunt and trade
wildlife,
hike through once inaccessible caves,
the greater the chances of “spillover,” as
scientists call a virus that vaults from
species it doesn’t harm into one it doe
such as ours.
Scientists have identified about 2.
viruses that infect people—a tiny fracti
of what's out there. Viruses are ubiqu
tous. Add them all up and they’d weigl
more than all plants and animals, thoug}
they are tiny. About 100 million particles
of the new coronavirus, SARS-CoV-2, can
fiton a pinhead, virologist Peter piot told
a TEDMED interviewer in 2020.

A researcherin
protective gear
collects biological
samples in Chonbyg
Thailand. The PREDICT
Project has led toan
extensive database
of known viruses
in wildlife,
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an assistant professor of
epidemiology at Colum-
bia University, puts it. kb
“Of all the viruses ou.t .rher ; SgtaT
the genetic prerequisites to
infect people?”
And if a virus can infect people—that
is, if the virus can bind to receptors on

a human cell and penetrate it—will that

infection kill us, cause a mild ailment, or

trigger no symptoms at all? Which poten-

tially dangerous viruses are most likely to
jump from their animal hosts to humans?
And where in the world would it be most
likely to happen?

These questions drive Anthony’s
research. In looking for answers, he has
focused on two virus families: filoviruses,
which include Ebola, and coronaviruses,

which include several common viruses
that cause sniffles or coughs. Nobody

recognized the coronavirus
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break. Another research group soon found
the virus in bats in Kenya, and a PREDICT]

team isolated it from bats in Guinea. “Th
tells us this virus is widely distributed, a
we need to be able to be prepared,” s:
Tracey Goldstein, the PREDICT resear
leader, director of the One Health Inc
tute at the University of California, Dav

A research team
collects samples
from livestock in
Champasak, Laos,
as part of the
PREDICT project.
The program worked

and leader of the research in Sierra Leon
and Guinea.

Spurred by the discoveries, EcoHealth
Alliance, a PREDICT partner, created a
picture book, Living Safely With Bats,in12 \ith 3 eatntrieste
coordinate animal

and human disease
surveillance.




scientific questions than i ered. “On
one hand you think, OK, that’s really scary.
We have an Ebola virus living in such close
proximity to people,” Anthony recalled
recently. “On the other hand, you think,
well, if it's living in such close proximity
to people, and Ebola virus is really, really
bad, then why aren’t we seeingoutbreaks?”
In lab studies, Anthony demonstrated

- that the virus can infect human cells but
 less efficiently than the Zaire Ebola virus.
That strain has been responsible for most
Ebolaoutbreaks, including the devastating




epidemic In West Africa from 2014 to
2016. But three of the other four strains
also can cause serlous human disease,
and the fourth is known to sicken plgs

and nonhuman primates.

PREDICT was established in 2009 to
strengthen and coordinate what had been
a hit-or-miss approach to discovering
viral threats and to improve the scientific
and technical capabilities to monitor the
danger in high-risk regions. The name
suggested an early warning system, like
an air-raid siren screeching at us to seek
cover from incoming bombs, but that is a
fanciful aspiration.

With $207 million in funding over a
decade and an unimaginably vast universe
of viruses to uncover, the project had to
pick its shots. PREDICT focused on five of
the 71 virus families, a few dozen hot-spot
regions, and the basic drivers of spillover—
the complex relationship among human
activity, environmental degradation, ani-
mal behavior, and virus microbiology.

“We are literally only at the beginning
of generating the foundational knowledge
that we need to try to move the needle on

gettingbetterat prediction,” Anthonysaid.
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readily, generally through coughing and
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sneezing. They adapt to a wide variety of
hosts, including pigs, redents: cows, civet

amels—any one of which could
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Wang directs the Program in Emerging
Infectious Diseases at Duke-NUS Medi-
cal School in Singapore. When I Skyped
with him in 2020, as COVID-19 cases Were
swamping hospitals in the United States,
I told him his assessment seemed eerily
p-res.ciem. “I made a stronger, better pre-
diction in 2013,” he said jovially. “A local

new. 1 1
spaper interviewed me.” He promptly

ticle from the Straits
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palm civets, initia
were only the intermediaries. Although

camels were implicated in the outbreak
of MERS (Middle East respiratory syn-
drome), Wang was pretty sure they’d turn
out to be middlemen, and that virus, too,

would trace back to bats.
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