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Emerging and re-emerging pathogens pose a significant
threat

® Newly emerging ® Re-emerging/resurging ® “Deliberately emerging”
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2018
Priority
Pathogens

2024
PHEIC risk

2018

2024

Added pathogens in 2024 !

~

Priority
Pathogens

Prototype
Pathogens

Adenoviridae Low-Medium Paslahepevirus ENCES
balayani genotype 3
Adenoviridae Low-Medium blackbeardi Herpesviridae Low
serotype 14 Crimean Congo . Orthonairovirus Orthonairovirus
Anelloviridae Low Nairoviridae Haemorrhagic Fever High haemorrhagiae haemorrhagiae
Arenaviridae Lassa Fever virus High lf\(/]\;]s;n;rrl]?;enovuus ;\é\g;n;nn?éenowrus Orthomyxoviridae High elfr‘auh:r:;gl;e: ]Z avirus ?\If?uh;rgg:e: ]Z avirus
. Alphainfluenzavirus
Arenaviridae High Mammarenavirus Orthomyxoviridae High Inf?uenzoe H2
juninense ) Alphainfluenzavirus
Arenaviridae High Mammarenavirus Orthomyxoviridae High Influenzae H3
lujoense Al : : : :
- . phainfluenzavirus  |Alphainfluenzavirus
Astroviridae Low Mal_"n_asirowrus Orthomyxoviridae High Influenzae HS Influenzae H5 I nﬂ u e n Z a A
— Adiglnlasnss Orthomyxoviridae High Alphainfluenzavirus
Bacteria High Vibrio cholerae . g Influenzae Hé
serogroup 0139 orth irid High Alphainfluenzavirus
Bacteria High Yersinia Pestis 5 n eW omyxoviridae '9 Influenzae H7
. . Shigella dysenteriae . Alphainfluenzavirus
Bacteria High serotype 1 Orthomyxoviridae High Influenzae H10
Salmonella enterica b 1 Papillomaviridae Low
Bacteria High non typhoidal aCte rla Paramyxoviridae Nipah and High Henipavirus Henipavirus
serovars henipaviral diseases nipahense nipahense
. . Klebsiella Protoparvovirus
Bacteria High oneumoniae Parvoviridae Low camivoran _
.. Orthobornavirus Orthobunyavirus
Bornaviridae Low ormaente Peribunyaviridae Low oropoucheense
Middle FC‘ST sub sub Phenulviridae High Bandavirus Bandavirus
i Respiratory » ubgenus ubgenus dabieense dabieense
Coronaviridae Syndrome High Merbecovirus Merbecovirus EX p an d e d to
Coronavirus . Phenviviridae Rift Valley Fever High Phlebovirus riftense
S ar b ecovirus & Picobirnaviridae Low E;;:%?;CODIFHGVIFUS
Severe Acute 1 Enterovirus
i ; ; Subgenus Subgenus M erbeCOV| rus Picornaviridae Medium :
Coronaviridae Respiratory High Sarbecovirus Sarbecovirus coxsackiepol _
Syndrome Picornaviridae Medium Enferovirus
alphacoxsackie 71
g - ’ Enterovirus
o : . . Orthoebolavirus Orthoebolavirus Picornaviridae Medium g
Filoviridae Ebola virus disease High airense sairense 1i\:if\ec;onjucn 68 i
: " etapneumovirus
Filoviridae Marburg virus disease High gg?t())l:rrl;:r)]?{;gwrus Pneumoviridae Low-Medium hominis
i Polyomaviridae Low
o . Orthoebolavirus
Filoviridae High udanense Poxviridae High Orthopoxvirus variola M PXV
N . . . Orthoflavivirus Orthoflavivirus Poxviridae High Orthopoxvirus
Flaviviridae Zika virus High ikaense ikaense g vaccinia
- . Orthoflavivirus Orthoflavivirus : Orthopoxvirus Orthopoxvirus
Flaviviridae High denguei denguei Dengue Poxviridae High monkeypox monkeypox Smal I pOX
Faviviridae High Orthoflavivirus flavi Orhofiavivirss Retroviridae Medium Lentivirus humimdef1 |Lentivirus humimdefl]
Flaviviridae High . .
encephalifidis WeSt N | Ie Rhabdoviridae Low Genus Vesiculovirus
Flaviviridae High Orthoflavivirus nilense Sedoreoviidae Low Genus Rotavirus
. . Orthohantavirus Orthohantavirus . . Orthoreovirus ¢ /S e
Hantaviridae High sinnombreense sinnombreense Rodent viruses with Spinareoviridae Low mammalis /|
i - . . 1 1 . " J
Hantaviridae High S(;‘r:‘(’;‘;f:s:“ms human infecting potential Togaviridae High ’C‘L?mg’;jw ';\Lri’khu"n‘gj;yq M
. Orfhphgpqdncwrus Togaviridae High Alphavirus Alphavirus
Hepadnaviridae Low hominoidei venezuelan venezuelan 1
genotype C Pathogen X Pathogen X Pathogen X ¢
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Preventing and controlling
Infodemics Is essential
INn the Al era.




Al:
Intelligence
Alien Intelligence




Al and the Infodemic: An Accelerating Crisis of Trust

The impact of Al on Infodemics

Source of
Infection

|\ 4

Inforuss: Al hallucinationn
(Al X]77) can mix with

otherr informationn to

evolve: into) new infaruss.

Transmission
pathways

V Faster Spread: Al can
quicklyygeneratee and
auto -publish large
volumes of
misinformation.

V Wider Reach: Al
translation and
localizationn allow inforus
to go global.

V Stronger Virality: Al
chatbots can create
dymamic; personalized d
content, boosting
visibility.

Susceptible
population

A Larger Susceptible
Audience: Al exposes
more people to
inforus.

A Higher Infection
Rate: Content is
personalized for each
audience.

A Harder to Debunk:
Low literacy makes Al
inforus difficult tao
detecttand-correeict.

Al Hallucination \

Al hallucination:
Al-generated content that is
nonsensical or unfaithful to
the provided source content.
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Infodemiology: The Science Studying Infodemic and Inforus

George F. Gao'***
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China CDC Weekly

Infodemiology: The Science Studying Infodemic and Inforus

George F. Gao'**

After three years of great effort, we are now facing a
new challenge from the disease 2019
(COVID-19) pandemic in China. From strict
lockdown in Wuhan City (/-2), Hubei Province, to
dynamic zero-COVID and subsequent precision
prevention and control, the control strategies have
been a gnod example with great achievements for

and in modern
scmngs of public health. While there are always
arguments, it is clear that life-saving and time-winning
processes have made essential materials available for the
new  challenge, ~with more vaccines and
inhibitors/drugs available for use by now. In the past,
discussions about a strategy switch raised concerns
about China’s response capacity and even led to

rumors or mis/disi ion, which challenged the

January 2020, rumors and mis/disinformation filled
social media, causing serious panic around the world.
Dr. Anthony Fauci, a world-renowned infectious
disease expert and long-term director of National
Institute of Allergy and Infectious Diseases (NIAID),
National Institutes of Health (NIH), USA, was
attacked and someone on social media even threatened
to kill his two daughters. Emails of my conversation
with Dr. Fauci were revealed under the US law. Bill
Gates was also blamed on social media for supporting
grants for infectious diseases research, claiming he
supported the creation of the SARS-CoV-2 virus, the
causative agent of COVID-19. Our publications from
China CDC, including the identification and isolation
of the SARS-CoV-2 (then called hCoV 19) and the

of the epidemi were

resilience and tolerance of society. China was able to
explore the zero-COVID strategy because it has a
strong community-level public health service (3) and
the capacity to ensure the execution of the strategy. We
have been working hard to tackle bolh the COVID-19
pandemic and the mis/disinfc pidemic, which
was referred to as an “infodemic” as early as in 2002
(4). The word “infodemic” was already widely used to
refer to an information epidemic when the severe acute
P SARS) break occurred. This
term was borrowed from the real disease epidemic, but
was used to refer to a wider field, including the scnence
of h ity. An infodemic can be more
than a respiratory pathogen-caused disease because it is
mainly transmitted through the internet, which allows
fnr fasrer spread.
fi ics offen start g
new and difficult to understand occurs for the public.

Lk vk hi

published in both the Lancet and The New England
Journal of Medicine. It is hard to believe that scientific
research could be a target of an infodemic, even though
science has played a very important role in the fight
against COVID-19. Many more examples can be listed
here during the early stage of the COVID-19
pandemic. Therefore, the study of infodemics needs
more attention from the academic research field in the
fu(ure as we face more attacks of emerging and re-

h in the fc ble future and other
publlc health issues that may suddenly emerge.

We always ask ourselves if we are ready for the next
potential epidemic or even pandemic. As a member of
Global Preparedness Monitoring Board (GPMB)
under the World Health Organization (WHO), and
we have meetings twice a year to evaluate preparedness
for the control and prevention of emerging pathogens.
I remembered in the 2019 Annual Revort. it claimed

China CDC Weekly, 2022
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Infodemiology: past, present and future
Si Jiahui', George F. Gao™

! Institute of Microbiology. Chinese Academy of Sciences, Beijing 100101, China; * The D.H. Chen School
of Universal Health, Zhejiang University, Hangzhou 310058, China
Corresponding author: George F. Gao, Email: gfgao@zju.edu.cn
The internet era has brought a dual impact on epidemiological research: on one
hand, it has expanded the breadth and depth of public health surveillance, enriching the formulation
of strategies for early warning for public health emergencies and infectious disease outbreaks,
disease prevention, and health promotion through vast medical information resources. On the other
hand, it has triggered the issue of "infodemic", wherein the rapid spread of misinformation disrupts
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dds complexity to the

public perception, weakens the effectiveness of public health resp and a
management of public health emergencies. This paper focuses on representative research areas of
infodemiology, for example, infodemic caused by inforus, and explores its future development trends
and potential challenges with the aim to deepen infodemiology research and optimize public health

Infodemiology; Infodemics; Inforus; Public health surveillance
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correct information.

An inforus is the mixture of misinformation or disinformation, plus the



Seven coronaviruses can Infect human beings
Two newly discovered

HCoV-HKU1

HCoV-HKU1

MERS
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It'is likely not a matter of if, but when

Trends in Microbiology

Cell’ress

Epidemiology, Genetic
Recombination,

and Pathogenesis

of Coronaviruses

Shuo Su,'* Gary Wong,?** Weifeng Shi,” Jun Liu,*®
Alexander C.K. Lai,” Jiyong Zhou," Wenjun Liu,>*
Yuhai Bi,>®** and George F. Gao®**6:89

e, it is I|likely
but when, the next recombinant
CoV will emerge and cause
another outbreak in the human
population.

not a

Concluding Remarks
The result from a high frequency of recombination events in CoVs is the generation of novel
viruses with a high genetic diversity, with unpredictable changes in virulence during human
infections. With multiple species of CoVs circulating in the wild amongst different animal species
that may constantly interact with one another, it is likely not a matter of if, but when, the next
recombinant CoV will emerge and cause another outbreak in the human population. As such,
some crucial future areas of investigation include: (i) the prevalence of HCoVs already circulating
within the animal population, (i) the commonality of coronavirus recombination in animals, (i)
animals which may potentially serve as mixing vessels for the generation of novel recombinant
CoVs, and (iv) a surveillance network to monitor and predict the potential emergence of a highly
virulent, recombinant CoV from animals (see Outstanding Questions). Furthermore, lessons from
the SARS-CoV and MERS-CoV outbreaks must be urgently leamed in advance to effectively
prepare for the next CoV outbreak.

ma triefds irMicréblology
2016 June
Vol. 24, No 6: 490

-502
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To fully understand viral pathogenesis and develop
effective medical countermeasures, we must strengthen
current surveillance and basic research efforts!

From “A”IV to “Z”IKV: Attacks from Emerging
and Re-emerging Pathogens

Chinese Center for Disease Control and Preventon (China CDC}, China
2CAS Key Laboratory of Pathogenic Microbiology and Immunology, Institute of Microbiology, Chnese Academy of Sciences (CAS). China

*Correspondence: gaof@ ac.cn
hitps://doi.org/10.1016/,.cell.2018.02.025

100 years after the infamous “Spanish flu” pandemic, the 2017-2018 flu season has been severe,

with numeraus |

£, I

ide _Inh there have heon cantinugus

| ! attacks

from (re-)emerging viruses. To fully understand

al pathogenesis and develop effective medical

countermeasures, we must strengthen current surveillance and basic research efforts.

This year marks the centenary of the
“Spanish flu” pandemic, the most devas-
tating viral pandemic in history caused by
an HIN1 influenza A virus that infected
over 500 million and killed between 50
and 100 million people. We know to
expect a flu season every year; the ques-
tion is always how severe it will be. With
high numbers of influenza infections re-
ported worldwide during this season, we
are again reminded of the public health
threat stemming from a potential influenza
pandemic. The US Centers for Disease
Control and Prevention (CDC) reported
that this is the first time in the past 15
years that all states in the entire continen-
tal USA have reported widespread flu ac-
tivity during the same week. In China, the
reported number of flu cases have
increased over 2-fold compared to the
flu seasons in the past several years—
the second-highest recorded number,
just after the 2009 pandemic H1N1
(pH1N1)—and many patients have been
hospitalized with severe clinical symp
toms. These events have raised concems
that we are in danger of another flu
pandemic. Circulating flu viruses are quite
diverse this year—including the “swine
flu™ 2009-pHIN1, H3N2, and influenza
B/Victoria and B/fYamagata—and are
spread across various geographical loca-
tions. The H3N2 subtype is dominant in
the UK and the USA, but a mixed pool of
pHIN1, H3N2, and influenza B/Yama-
gata, with a small portion of B/Victoria,
have been reported in China. A universal
influenza vaccine to combat such muta-
tion-prone viruses is urgently needed yet
still far from reach, despite the global ef-
forts. Despite best efforts to anticipate

)
=

the emergent strains, vaccines vary from
year to year in terms of efficacy, with this

poultry trade— for example, the traditional
LPMs—in order to restrict the flow of

year's providing only pro-
tection.

Human infections with different sub-
types of avian influenza A viruses (AIVs)
have been consistently reported since
H5N1 AIV was reported in Hong Kong
during 1997 (Yuen et al., 1998). Infections
with AIV typically resutt in high case fatal
ity rates (CFRs) ranging from ~30% to
~70%, and at least 14 influenza A virus
subtypes—including the three seasonal
flu viruses, HIN1, H2N2, and H3N2—
have reportedly infected humans to date
{Figure 1). Of note, influenza A virus has
a segmented genome with 8 genomic
segments encoding at least 10-16 pro-
teins, two of which are hemagglutinin
(HA) and neuraminidase (NA). There are
currently 16 (+2) HA genes and 9 (+2) NA
genes (+2 means two more HA or NA
from bat-derived influenza-like viruses,
for which only genomic sequences are
available, but no alive virus has yet been
isolated; Wu et al., 2014). The combina-

poultry  mi i may help
decrease the probability of the emer-
gence of novel AlV subtypes, even the po-
tential pandemic viruses.

Flu isn't alone. Coronavirus is another
family of emerging pathogens with public
health concern. A devastating but quickly
conquered outbreak of severe acute res
piratory syndrome coronavirus (SARS
CoV) during 2003 transformed China’s
approach to outbreak control. A sophisti-
cated surveillance system has since been
putinto place. While primarily government
led, there is extensive collaboration with
various institutes in the academic, indus-
try, and healthcare fields to produce a
wide-ranging, comprehensive network
that issues warnings of an impending
outbreak at the earliest opportunity. As
exemplified by the Chinese Academy of
Sciences Center for Influenza Research
and Early-warning (CASCIRE) network,
in addition to Chinese National Influenza
Center/WHO Collaborating Center for

tion of HA and NA would ly
yield 144 subtypes of HxNy viruses. Due
to the migratory birds’ travel and live
poultry trade, which includes the trans-
port of poultry and operation of live
poultry markets (LPMs) throughout China
and Southeast Asia (Gao, 2014), we
should expect more human infections
with AlVs in the future. AlVs may
supply genomic segments for reassort-
ment with circulating seasonal influenza
viruses to generate a novel pathogen
with high CFR and pandemic potential.
As we can't yet eradicate seasonal flu,
efforts to change the traditional live

and arch on Influenza un-
der China CDC, such a system can drive
basic, applied, and translational research
on infectious disease control and preven-
tion (Bi et al., 2017). A related coronavirus,
the Middle East respiratory syndrome co-
ronavirus (MERS-CoV), emerged in the
Middle East during 2012 and has onocca:
sion caused sporadic infections with im-
ported cases from returning travelers,
some of which go on to infect others.
One such instance was the importation
of a MERS-CoV case into China from
South Korea during 2015 (Su et al,
2015), in which the traveler was promptly

Cell 172, March 8, 2018 © 2018 Elsevier Inc. 1157

.

Cell, 2018

)

Survelllance
Basic research




[~ Climate , o Ecological |
change imbalance

Environmental/ —
ecological restoration

One Health Biosafety

0N ; Biosecurity
Concept S ¥

Safeguard | »

Zoonotic disease
a

- | Animal diseases
H \/ H

Potential pandemic Threaten the economylprodtjtion

™ g 3 .
E 2P

L ¥ ¥

Prevention and control

. “a
b
g BVt .
L =4 20 * * . r
O v 2 -
A IR
o . o 5

-q'ou.y’ T f

Prepare and respond to the next

" ?‘da

g7z



,_,_'::T B };‘_;\ . T
LoD »AHERRLRGETH [ g 0
N . = A ” CAS
8 N/ INSTITUTE OF MICROBIOLOGY 8T e J p
"\“;‘-1 ~ ”F:_;:';’_/" CHINESE ACADEMY OF SCIENCES "m ’;,;"

Human and Viruses o
Tom and Jerry

Chinse saying:

ARH—~R. 8%~



FRACRBM LT TA

] INSTITUTE OF MICROBIOLOGY
CHINESE ACADEMY OF SCIENCES

T E A TR TEH O

CHINESE CENTER FOR DISEASE CONTROL AND PREVENTION

Virus entry




= . i FRAAESBUAGTTA
@ qu.lgﬁﬁmﬁﬂ EF VL‘ INSTITUTE OF MICROBIOLOGY A é : Gitd
. ChuNEE CENTER FOR DISEASE CONTROL AN PREVENTION CHINESE ACADEMY OF SCIENCES 4 5

Georgeos nsurf ace

Viral entry/release

Immune recognition

\

- ) :
P =
: %y

Proteasome Peptides

4
N
N
AN




FRACRBM LT TA

] INSTITUTE OF MICROBIOLOGY
CHINESE ACADEMY OF SCIENCES

T E A TR TEH O
A CHINESE CENTER FOR DISEASE CONTROL AND PREVENTION

Coronaviruses




@ cmsmEpEsTy (GRY T ERRLnaTE Cgn

The structural basis of receptor binding and cross-species
transmission of MERS-CoV

U Unraveling the molecular

mechanism and structural basis for
MERS-CoV recognition of the
receptor CD26.

U Bat 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.

BBBBBBBBBB U ) MERS-CoV
HKU4 &b

Geb
HKU5

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



Discovery of SARS-CoV-20 Enabling the vaccines R&D

The NEW ENGLAND JOURNAL of MEDICINE

—2nd Jan. 2020

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

—3rd Jan. 2020

Obtaining  the full
genome sequences
of SARS CoV-2

— 7t Jan. 2020
v |solation of SARS
CoV-2

D I N

BRIEF REPORT |

A Novel Coronavirus from Patients
with Pneumonia in China, 2019

Na Zhu, Ph.D., Dingyu Zhang, M.D., Wenling Wang, Ph.D., Xingwang Li, M.D.,
Bo Yang, M.S,, Jingdong Song, Ph.D., Xiang Zhao, Ph.D., Baoying Huang, Ph.D
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A novel coronavirus outbreak of global health concern
Chen Wang, Peter W Horby, Frederick G Hayden, George F Gao

In December, 2019, Wuhan, Hubei province, China,
became the centre of an outbreak of pneumonia
of unknown cause, which raised intense attention
not only within China but internationally. Chinese
health authorities did an immediate investigation
to characterise and control the disease, including
isolation of people suspected to have the disease, close
monitoring of contacts, epidemiological and clinical
data collection from patients, and development of
diagnostic and treatment procedures. By Jan 7, 2020,
Chinese scientists had isolated a novel coronavirus
(CoV) from patients in Wuhan. The genetic sequence
of the 2019 novel coronavirus (2019-nCoV) enabled
the rapid development of point-of-care real-time
RT-PCR diagnostic tests specific for 2019-nCoV (based
on full genome sequence data on the Global Initiative

on Sharing All Influenza Data [GISAID] platform). Cases
of 2019-nCoV are no longer limited to Wuhan. Nine
exported cases of 2019-nCoV infection have been
reported in Thailand, Japan, Korea, the USA, Vietnam,
and Singapore to date, and further dissemination
through airtravelis likely."* As of Jan 23, 2020, confirmed
cases were consecutively reported in 32 provinces,
municipalities, and special administrative regions in
China, including Hong Kong, Macau, and Taiwan.’
These cases detected outside Wuhan, together with the
detection of infection in at least one household cluster—
reported by Jasper Fuk-Woo Chan and colleagues® in
The Lancet—and the recently documented infections in
health-care workers caring for patients with 2019-nCoV
indicate human-to-human transmission and thus
the risk of much wider spread of the disease. As of
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Dec 30,2019 Jan 24,2020
Cluster of cases of pneumonia 835 cases reported in China (549 from Hubei
of unknown origin reported to province, 286 from the other 31 provinces,
China National Health municipalities, or special administrative regions)
Commission
Jan7, 2020 Jan 13,2020 Jan19, 2020
Novel coronavirus First case in First case in Korea
isolated Thailand reported reported; two cases
in Beijing and one
case in Guangdong
province reported
| >
Jan 16, 2020
Jan 11, 2020 First case in
First fatal Japan reported
case reported
Jan 20, 2020
Jan 12,2020 Infection in
Jan1,2020 Named as 2019-nCoV; health-care workers
Huanan Seafood Wholesale whole genome sequence caring for 2019-nCoV
market closed shared with WHO patients

Figure: Timeline of early stages of 2019-nCoV outbreak
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China releases genetic sequence of newly discovered
coronavirus from Wuhan

The Chinese Center for Disease Control and Prevention, the Chinese
Academy of Science and the Chinese Academy of Medical Science
released through the GISAID Initiative the genome sequence of a newly
discovered coronavirus. The virus was identified during an outbreak in the
city of Wuhan, where patients were suffering from respiratory illnesses
such as pneumonia since late December 2019.
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In 10t Jan. 2020, China

The genome sequence of this betacoronavirus is crucial to develop
specific diagnostic tests and to identify potential intervention options.

CDC released the SARS-

2b
Courtesy: IVDC, China CDC
> read more and access the data

Betacoronavirus
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Evidence for genomic sequence global sharing
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DE GRUYTER Clin Chem Lab Med 2020; 58(12): 1993-2000
The NEW ENGLAND
Guidelines and Recommendations
JOURNAL o MEDICINE
Mary Kathryn Bohn, Nicasio Mancini, Tze Ping Loh, Cheng-Bin Wang, Matthias Grimmler,
ESTABLLENED 15 1912 DECEMBER 31, 2020 VOL. 393 NO. 27 Maurizio Gramegna, Kwok-Yung Yuen, Robert Mueller, David Koch, Sunil Sethi,

William D. Rawlinson, Massimo Clementi, Rajiv Erasmus, Marc Leportier, Gye Cheol Kwon,
Maria Elizabeth Menezes, Maria-Magdalena Patru, Krishna Singh, Maurizio Ferrari,

Safety and Efﬁcacy of the BNT162b2 mRNA Covid-19 Vaccine Osama Najjar, Andrea R. Horvath, Khosrow Adeli, Giuseppe Lippi* and the IFCC Taskforce
on COVID-19

IFCC Interim Guidelines on Molecular Testing of
SARS-CoV-2 Infection

investment of resources. The development of
BNT162b2 was initiated on January 10, 2020,

when the SARS-CoV-2 genetic sequence was re- (COVID-19) pandemic. Since the first SARS-CoV-2 genetic
leased by the Chinese Center for Disease Control sequence was uploaded to the Global Initiative on
and Prevention and disseminated globally by the Sharing All Influenza Data (GISAID) platform on January

GISAID (Global Initiative on Sharing All Influ-
enza Data) initiative. This rigorous demonstration
of safety and efficacy less than 11 months later

10, 2020, diagnostic companies and manufacturers have
rapidly developed nucleic acid amplification tests
(NAATs), mostly reverse-transcription polymerase chain
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hACE2 is the receptor of SARS-CoV-2
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U COVID-19 virus CTD functions as RBD to interact with hACE?2
U SPR analysis shows the binding affinity between COVID-19 virus RBD and hACEZ2 is 4-
fold stronger than that between SARS-CoV RBD and hACE?2

Wang et al., 2020, Cell



