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COVID-19 VACCINE & MAB DEVELOPMENT
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Readiness for COVID-19 and its Consequences
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Precision vaccinology including
structure-based vaccine design
and protein engineering for
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VRC Coronavirus Collaborations
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Pandemic Preparedness Demonstration Project
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Government Coordination & Collaboration
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2005 Avian influenza
2006 ASPR/BARDA
2009 Swine influenza

Zika Vaccine

2011 Chikungunya Development
2012 MERS

2014 Ebola
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2020 SARS-CoV-2 - OWS
2022 H-CORE - HHS Coordination Operations and Response Element







Foundation for rapid COVID-19 vaccine development

Year(s)
Vaccine development for SARS-CoV-2 } 1
Development of prototype mRNA vaccines for MERS-CoV and Nipah
3

Public-private partnerships for pandemic response

CoV spike structure and stabilization

Paramyxovirus vaccine antigen design } 8

15
RSV structure-based vaccine design Nucleic acid vaccine development
Repeated inadequate responses to pandemic threats
20
Advances in HIV Env structure Advances in human mAb discovery
40

Coronavirus virology RSV immunology (VAERD) }

HIV-driven technology; clinical and research infrastructure development



Prototype Pathogen Approach for Pandemic Preparedness
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Core Functions

Sequencing/synthesis
Protein production

Structure/Antigen
design

Antigen display/delivery

Animal modeling

Pathogenesis and

organ-specific
immunology

B cell biology/serology

T cell biology/flow
cytometry

Single cell analysis
Computational biology
Bioinformatics
Process development
Pilot manufacturing
Phase I clinical trials
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Non-enveloped

Picorna (EV-D68)
Polyoma
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Calici
Astro
Adeno
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Reo
Hepe

~120 viruses from 26
families known to infect
humans with potential for
increased human-to-human
transmission and virulence

Develop vaccines for ~30
prototype viruses through
phase 1

Develop vaccine candidates
(& reagents) for other ~90
through animal testing

Graham & Sullivan.
Nature Immunology 2018
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