Developlng a COVID-19 Vaccine
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The Wake of Ebola — Preparing for Pathogen X
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WARNING:
WE ARE NOT READY FOR
THE NEXT PANDEMIC
Our portfolio Platform Technology Priority diseases
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Rift Valley fever

a turning point for global health, but
we haven’t fimshed the job,” says Chikungunya
Jeremy Farrar.

$460 million will go toward developing vaccines that prevent outbreaks
like Ebola from taking the world by surprise.
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Standard Vaccine Development Timeline

identify Produce Pre-clinical Phase | Proof of Phase Il Registration/
survelllance

lResearch &

(including immunology)

Pre-clinical development &

Clinical development

(including post-marketing surveillance)

Transfer process to manufacturing

1-10 years 2-3 years 2-4 years

Source: GSK https://www.gsk.com/en-gb/research/our- approach/how-we-discover-new-vaccines/
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The Incredible Shrinking Vaccine Timeline
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How to Compress the Timeline

A <
KX\, suppressive

* Priority Pathogen e A WieRe B g
e o [l g Cha |
* Prototype Pathogen g 4 A e

-

?3’ Fusion
machinery

* Platform (“Plug & Play”)

s Fusion
machinery

SP B EIEE (HR2|[T™ | €

Target cell
cytoplasm

Delivery of
nucleocapsid and genome

Graham et al. Annual Review of Medicine 2019
TCTAP & AP VALVES 2021

Wrapp et. al., Science. 2020.



Platform Approaches for Rapid Vaccine Development
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» Speed of production * Medium speed » Successful licensure » Licensed platform
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The longer, broader approach

namre., |
medicine
Hemagglutinin-stem nanoparticles generate

heterosubtypic influenza protection Ferritin
Text (24-mer)
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Ferritin Nanoparticle Design
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Heterologous nanoparticle

Homogeneous assembly Heterogeneous assembly
(single building block) (multiple building blocks)

Single

building block Multiple

building blocks
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SARS2
Spike

Ferritin
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WRAIR SpFN Vaccine

Model Pre-fusion SARS2 Spike Trimer on
Ferritin Nanoparticle
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followed by a flexible linker



Summary

The emergence of coronaviruses in human populations
IS accelerating.

Tools exist now that allow the rapid scale-up of
vaccines for emerging pathogens.

Novel platforms, though unproven, will be tested in the
current pandemic for their strengths and drawbacks.

The platforms available for rapid vaccine development
must be leveraged for anticipation & preparation for the
future pandemics, not just response to the current one.
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