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Majority of EIDs are zoonotic

Allen et al., Nature Communications, 2017; Pike et al., PNAS, 2014



Daszak et al. IPBES. 2020

Key factors involved in EIDs 



Natural reservoirs of viruses
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Olival et al., Nature, 2017



Astrovirus
Adenovirus：6 isolates
Adno-associated virus
Circovirus
Coronavirus: 3 isolates
Filovirus
Hantavirus
Hepadnavirus
Reovirus: 8 isolates
Paramyxovirus

Coronavirus

Reovirus

Adenovirus

Bat viruses discovered by our team

Li et al., J. Virol,  2010; 
Li et al., J. Gen Virol, 2010; 
Ge et al., J. Gen Virol, 2011; 
Ge et al., J. Virol, 2012;
Yang et al., J Gen Virol, 2015; 
Tan et al., J Gen Virol, 2016; 2017!
Yang et al., Emerg Infect Dis, 2017; Luo 
et al., J Virol, 2018;
Yang et al., Nature Microbiol, 2019;
Zhou et al., Nature, 2020;
Guo et al., Emerg Microbe Infect, 2021



Fan et al., Viruses, 2019; Cui et al., Nat Rew Microbiol, 2019

SADS-CoV MERS-CoV SARS-CoV-1/2

Genetic diversity of bat coronavirus in China 



RdRp tree RBD tree

SARS-related coronavirus in Rhinolophus bats

Hu et al., Front Microbiol, 2022 (in press)



MERS-CoV-cluster viruses in bats and utilizes 
human DPP4 as receptor

Lau et al., J Infect Dis, 2018, Nat Commun 2021

Luo et al., JVI, 2018

Wang et al., Cell Host Microbe，2014
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NC028752.1 Camel alphacoronavirus isolate camel/Riyadh/Ry141/2015

SADSr-CoV 141388

NC009020.1 Bat coronavirus HKU5-1

SADSr-CoV 8495

NC003045.1 Bovine coronavirus

NC018871.1 Rousettus bat coronavirus HKU10
NC022103.1 Bat coronavirus CDPHE15 USA 2006

FJ376620.1 Bulbul coronavirus HKU11-796
NC016990.2 Porcine coronavirus HKU15 strain HKU15-44

AJ271965.2 Transmissible gastroenteritis virus

NC005831.2 Human Coronavirus NL63

NC001451.1 Avian infectious bronchitis virus

SADS-CoV Farm A

NC010437.1 Bat coronavirus 1A

NC002645.1 Human coronavirus 229E

NC009657.1 Scotophilus bat coronavirus 512

NC001846.1 Mouse hepatitis virus strain MHV-A59 C12 mutant

DQ022305.2 Bat SARS coronavirus HKU3-1

NC009019.1 Bat coronavirus HKU4-1

EU420139.1 Bat coronavirus HKU8 strain AFCD77

KY073747.1 229E-related bat coronavirus strain BtKY229E-1

NC007732.1 Porcine hemagglutinating encephalomyelitis virus

KF367457.1 Bat SARS-like coronavirus WIV1

SADS-CoV Farm D

KC869678.4 Coronavirus Neoromicia/PML-PHE1/RSA/2011

SADSr-CoV 8462

NC003436.1 Porcine epidemic diarrhea virus

SADS-CoV Farm B

NC009021.1 Bat coronavirus HKU9-1

NC019843.3 Middle East respiratory syndrome coronavirus

SADS-CoV Farm C

NC009988.1 Bat coronavirus HKU2

NC032107.1 NL63-related bat coronavirus strain BtKYNL63-9a

KC881005.1 Bat SARS-like coronavirus RsSHC014

SADSr-CoV 162140

NC004718.3 SARS coronavirus
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SADS cluster

Betacoronavirus

Alphacoronavirus

SARS-related CoV

SADS-CoV

MERS-CoV cluster

Ø 9.8%rhinophus bats carry SADS-related CoV
Ø Genome: 96-98% nt identity
Ø Spike protein: 87-98% aa identity

Ø SADS-CoV has a wide host range

Zhou et al., Nature, 2018

Bat SADS-related CoV

Swine acute diarrhea syndrome coronavirus 
(SADS-CoV) , originates in Rhinolophus bats



All human coronaviruses has an animal origin

Cui et al., Nat Rew Microbiol, 2019



How to predict and prevent the newly 
emerging infectious diseases

Intermediate hosts

spillover

spread

Reservoir hosts

adaption and spread

Adapted from Geohegan and Holmes, Open Biology, 2017, 7(10):170189
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Pre-emptive strategies against future EIDs

Pathogen discovery

Epidemiology testing

Genomics characterization

Prediction modeling

Diagnostic methods

pathogenesis

Cross-species risk assessment

Infection models
Entry & replication mechanism

Structure and function

Surveillance & Precaution Pathogen biology Countermeasure

Mutation and evolution analysis
Antivirals & Antibodies

Vaccines

Development & Reserve of



Challenge

Pathogen investigation
Data sharing
Collaboration
Transparency

One-health implement
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