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Prototype pathogen approach for vaccine preparedness

• Basic research to identify prototype categories

• Define transmission, pathogencity, immunity

• Develop prototype vaccines through Phase 1



How do we categorize pathogens to define “prototypes”?



Virus features that can inform prototype design



Graham and Sullivan, Nat Imm 2018B. Graham

Virus entry mechanisms as basis for prototype design



Design target antigen prototype



Prototypes may span virus families



Filoviruses:  “Prototypes” may not protect across virus family

Marburg Ebola

Nat Med 2003; J. Virology 2010;  unpublished
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Vaccine vector-specific immune skewing



Antibodies are not sufficient for protection by rAd5-GP
against Ebola infection
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A03859 rAd5-GP None 3300

A02012 rAd5-GP None 3000

A05856 rAd5-GP None 3300

A03669 None EBOV-IgG 22600

A02750 None EBOV-IgG 16600

A03860 None EBOV-IgG 23800

A05830 None EBOV-IgG 23200

A01693 None None 0

A02024 None None 0

A05853 None None 0

Sullivan et al., Nature Med. 2011



CD8+ T-cells are required for rAd-GP Ebola vaccine protection

Nature Medicine 2011
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Vaccine vector choice to “tune” immune responses

Journal of Virology 2010Front. Immunol. 2021



DNA Primes Tune the Dominance of Post Boost Responses 
from CD8+ to CD4+ T-Cells

Front. Immunol. 2021



Hunegnaw, R

Choice of vaccine platform to “tune” immune response



Vaccine platform technologies help define prototypes



Prototype Vaccines – Scientific Approach 

Sitar, S



Summary

1. Vaccine prototype antigen designs can cross virus families

2. Choice of “family” prototype should account for differences in immune 
clearance mechanisms

3. Vaccine vector combinations can be used to “tune” immune responses

4. A comprehensive prototype program requires definition of immune 
mechanism, replication, pathogenesis and transmission


