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Altez et al., Pediatric Research, 2023

Emerging and re-emerging pathogens pose a significant 

threat



PHEICs in 21st century

Pandemic influenza 
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polio

2018ï20 Ebola 
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2016 Zika virus
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Disease X

Unknown pathogen that could emerge in future and cause a serious
internationalepidemicor pandemic.

I

What
(Unknown pathogens)

II

Which & when
(Known pathogen, 

Unknown outbreak)

Disease X



üPathogens with high transmissibility & 

pathogenicity but limited vaccine/thrapies

üThe Priority pathogenslist will guide 

deployment of research efforts

Updated pathogen prioritization



MPXV
Smallpox

Influenza A

Rodent viruses with 
human infecting potential

Dengue

5 new 
bacteria

West Nile 

Expanded to 
Sarbecovirus & 
Merbecovirus

Added pathogens in 2024



Disease X

What will be next?

Arbovirus?
Another 

New Coronavirus?
Fluψ



Coronavirus 
Associated 
Pulmonary 
Syndrome
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Why did we have such a coronavirus?
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Preventing and controlling 
infodemics is essential 

in the AI era.



AI:
Artificial Intelligence

Alien Intelligence



The impact of AI on Infodemics

Source of 
Infection

Transmission 
pathways

Susceptible 
population

Inforus : AI hallucination

(AIẌ ) can mix with

other information to

evolve into new inforus .

AI and the Infodemic: An Accelerating Crisis of Trust

V Faster Spread: AI can 
quickly generate and 
auto -publish large 
volumes of 
misinformation.

V Wider Reach: AI 
translation and 
localization allow inforus
to go global.

V Stronger Virality: AI 
chatbots can create 
dynamic, personalized 
content, boosting 
visibility.

ÅLarger Susceptible 
Audience: AI exposes 
more people to 
inforus.
ÅHigher Infection 

Rate: Content is 
personalized for each 
audience.
ÅHarder to Debunk: 

Low literacy makes AI 
inforus difficult to 
detect and correct .



Infodemic Ӡ ∫ Ꞌ
Infodemiology Ӡ ∫ ꞋḘ

Inforus Ӡ Ꞌ₥
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Seven coronaviruses can infect human beings
Two newly discovered



It is likely not a matter of if, but when

Trends in Microbiology
2016 June

Vol. 24, No 6: 490 -502

é, it is likely not a matter of if, 

but when, the next recombinant 

CoV will emerge and cause 

another outbreak in the human 

population. 



Cell, 2018

To fully understand viral pathogenesis and develop 

effective medical countermeasures, we must strengthen 

current surveillance and basic research efforts!

Surveillance

Basic research





Human and Viruses σ
Tom and Jerry

Virus variants and human 
immune system

Chinse saying :



Virus entry 



Viral entry/release

APC

Immune recognition

Proteasome Peptides

T cell

Georgeôs ñsurfaceò work



Coronaviruses



The structural basis of receptor binding and cross-species 

transmission of MERS-CoV

Lu et al., Nature, 2013; Wang et al., Cell Host Microbe, 2014

üUnraveling the molecular 

mechanism and structural basis for 

MERS-CoV recognition of the 

receptor CD26.

üBat coronavirus HKU4 shares the 

same receptor, CD26, with MERS-

CoV, and key structural and 

functional evidence was found to 

support the hypothesis that MERS-

CoV originated from bats.



Discovery of SARS-CoV-2σEnabling the vaccines R&D

2 nd Jan . 2020

Obtaining the RT-
PCR results 3 hours
after receiving the
samples .

3 r d Jan . 2020

Obtaining the full
genome sequences
of SARS-CoV-2

7 t h Jan . 2020

Isolation of SARS-
CoV-2



Global Concern
Published: January 24, 2020

Chen Wang, Peter W Horby, Frederick G Hayden, George F Gao



Release of the SARS-CoV-2 genome sequence

Notesfrom the Field: A NovelCoronavirusGenomeIdentified in a
Clusterof PneumoniaCasesτWuhan,China2019ҍ2020

In 10 th Jan. 2020 , China

CDC released the SARS-

CoV-2 genome sequence

in GISAID .



× International journals

Evidence for genomic sequence global sharing



hACE2 is the receptor of SARS-CoV-2

üCOVID-19 virus CTD functions as RBD to interact with hACE2

üSPR analysis shows the binding affinity between COVID-19 virus RBD and hACE2 is 4-

fold stronger than that between SARS-CoV RBD and hACE2
Wang et al., 2020, Cell


