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WHO 2018 DISEASES PRIORITIZATION
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Adapted from WHO 2nd Annual Review Report on R&D Blueprint priority diseases, Feb. 2018 



HUMAN CORONAVIRUSES
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SARS-CoV-2

ASSOCIATED WITH ARDS 

ISOLATED IN CHINA JANUARY 

2020

BAT ORIGIN

Chen N. et al, 2020, Lancet 395:507-513



Total cases 13  December 2020: 72,207,546 (99.5 % mild)

Deaths: 1,613,689     Recovered: 50,594,965

SARS-CoV-2 (COVID-19) CASES MAP

UPDATED 16 – 22 NOVEMBER 2020



Adapted from Sariol A. and Perlman S., 2020, Immunity 2:248-263

HUMAN CoVs INFECTION AND DISEASE
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CoV REVERSE GENETICS AND 

VIRUS-HOST INTERACTION



CoVs – HOST INTERACTION

PATHOGENESIS

VIRULENCE FACTORS

ATTENUATED PHENOTYPES THERAPEUTIC TARGETS

VACCINES ANTIVIRALS



INFECTIOUS cDNAs IN BACs
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SARS-CoV-2 cDNA ENGINEERING 
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MOUSE ADAPTED SARS-CoV

High titers in lungs

Viremia, extrapulmonary spread

Neutrophilia

Pathological changes in lungs

Death

K. SUBBARAO AND R. BARIC LABS

SARS-CoV-MA15



CONSTRUCTION OF A MOUSE ADAPTED SARS-CoV
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MERS-CoV, Vero

MERSMA (P30)

Li K. et al, 2017, PNAS 114:E3119-E3128

MERS-CoV MOUSE KNOCK-IN MODEL



Mutation in UTR
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ENGINEERING MERS-CoV-MA cDNA



VIRULENCIA DEL rMERS-MA30 EN RATONES KI
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TIEMPO DESPUÉS DE LA INFECCIÓN, días

No infectado

MERS-MA30-6.1.2

rMERS-MA30

Ratones KI de 16 semanas

1 x 105 UFP por ratón intranasalmente

Gutierrez-Alvarez J., ….. Zuñiga S. and Enjuanes L., 2020, J. Virol. doi:10.1128/JVI.01172-20



Zheng J. et al, 2020, Nature doi:10.1038/s41586-020-2943-z

SARS-CoV-2 K18TghACE2 MOUSE MODEL



Zheng J. et al, 2020, Nature doi:10.1038/s41586-020-2943-z

SARS-CoV-2 K18TghACE2 MOUSE MODEL

SARS-CoV-2 ANOSMIA MODEL
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ENGINEERING BIOSAFE VACCINES



STEPS IN VACCINE DEVELOPMENT

LABORATORY

PRE-CLINICAL PHASE I PHASE II PHASE III APPROVAL

CLINICAL TRIALS

195 13 16 10 2

Safety and efficacy 

testing in animal 

models (mice, NHPs)

Safety, dosage, 

immunogenicity testing 

in small nº people

Safety, immunogenicity 

testing in hundreds of 

people, including 

expanded age range

Efficacy testing in 

thousands of people

Updated 16NOV20



EFFECTIVE VACCINE PROPERTIES
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SARS-CoV-2 OMS VACCINE LIST

TYPE PRE-CLINICAL CLINICAL TRIALS

Nº VACCINES

Protein subunit 56 16

VLPs 16 2

Inactivated virus 15 7

mRNA 19 5

DNA 14 6

Self-amplifying RNA 3 1

Non-replicating vector 19 10

Replicating vector 18 5

Live attenuated virus 2 1

WHO, 10DEC20



SARS-CoV-2 VACCINES DATA, AUG20 (I)

PRECLINICAL CLINICAL TRIALS



SARS-CoV-2 VACCINES DATA, AUG20 (II)
PRECLINICAL CLINICAL TRIALS



ENGINEERING REPLICATION-COMPETENT 

PROPAGATION-DEFECTIVE CoVs
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MERS-CoV VACCINE CANDIDATE 

ATTENUATION IN KI MICE
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MERS-CoV VACCINE CANDIDATE REPLICATION IN THE 

LUNG OF KI MICE
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MERS-CoV VACCINE CANDIDATE GROWTH IN THE 
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PROTECTION INDUCED BY MERS-CoV VACCINE 

CANDIDATE IN KI MICE
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MERS-CoV VACCINE CANDIDATE CONFERRED 
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