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An Unprecedented Pandemic



Déjà vu?
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The Wake of Ebola – Preparing for Pathogen X

Formation of CEPI

[CEPI] will fund the development of 

more Ebola vaccines, since rVSV

only works against one of several 

dangerous strains. “The vaccine was 

a turning point for global health, but 

we haven’t finished the job,” says 

Jeremy Farrar.
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Standard Vaccine Development Timeline

Vaccine Research Development 

Timeline (industry average)

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



How to Compress the Timeline

• Priority Pathogen

• Prototype Pathogen

• Platform (“Plug & Play”)

Graham et al. Annual Review of Medicine 2019

Wrapp et. al.,  Science. 2020.  



Platform Approaches for Rapid Vaccine Development

Nucleic Acid Viral Vector Inactivated Protein

Images from NY Times

DNA

• Ability to scale

• Successful licensure

• Concern for VAED

• Adjuvant/  >1 dose

• Focused response

• Licensed platform

• Longer to manufacture

• Adjuvant / > 1 dose

• Single dose for replicating

• Medium speed

• Safety concern for replicating

• Concern for Ab to vector

• Ability to scale

• Speed of production

• Unlicensed platform

• Expense & > 1 dose



The longer, broader approach

Yassine et al. Nat Med. 2015 Sep;21(9):1065-70.

Spike



Ferritin Nanoparticle Design

Helicobacter pylori Ferritin 

electrostatic representation
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Heterologous nanoparticle

Homogeneous assembly
(single building block)

Heterogeneous assembly
(multiple building blocks)

Single 
building block

Multiple
building blocks



WRAIR SpFN Vaccine

Pre-fusion SARS2 Spike Trimer on 

Ferritin Nanoparticle

➢ Displays 8 Spike Trimers

➢ Has mutations in Spike to stabilize 

pre-fusion conformation

➢ Has mutations to enhance

C-terminal coiled coil trimerization, 

followed by a flexible linker

Model

SARS2 

Spike

Ferritin



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. 



Gary Matyas

Mangala Rao

Acknowledgements

Animal Models & Pathogenesis 

B-Cell Biology Core

Shelly J. Krebs

Vincent Dussupt

Amy Castellano

Brittany Ober Shepherd

Erica Sondergaard

Erifile Zografos

Jarrett Headley

Jennifer Lynch

Kara Lombardi

Leigh Anne Eller

Leilani Francisco

Mark Milazzo

Emerging Infectious Diseases Branch
Mekdi Taddese

Melanie McCauley

Mihret Amare

Paul Scott

Paul Zaremba

Robert Kuschner

Shilpa Hakre

Simran Kalsi

Sandy Vasan

COL Deydre Teyhen

COL Rob O’Connell

Dr. Karen Peterson

Dr. Nelson Michael

LTC Sharon Daye

WRAIR

Viral Diseases Branch (VDB)

M. Gordon Joyce

Agnes Hadjuczki

Caroline Peterson

Misook Choe

Paul Thomas

Rajeshwer Sankhala

Wei-Hung Chen

LTC Grace Lidl

Greg Gromowski

Military HIV Research 

Program (MHRP)

Structural Biology Section

Diane Bolton

Hannah King

HJF

Merlin Robb

MAJ Jeffrey Froude

Rafael de la Barrera

Stasya Zarling-Bejma

Pilot Bioproduction Facility


