
Strategies For A Pancoronavirus Vaccine

Kevin O. Saunders, PhD
Associate Professor

Director of Research, Duke Human Vaccine Institute
Duke University School of Medicine

March 25, 2022

P01 AI158571, DMID



Hypothesis: Activation of multiple arms of the immune 
system will lead to the broadest protective immunity
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Multimerization of antigen 
to induce potent humoral immunity
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Structures of cross-neutralizing antibodies define 
multiple broadly neutralizing epitopes on RBD
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Multimerization of SARS-CoV-2 RBD to 
focus antibodies on the RBD
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Esther Lee, Haiyan Chen, RJ Edwards, Mihai Azoitei
Saunders et al Nature 2021

Receptor-binding 
domain 

nanoparticles
RBD

NP

Electron microscopy of 
nanoparticle immunogen



Can nanoparticle vaccines protect against SARS-
CoV-2 Beta variant of concern?
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Mosaic conjugate nanoparticle immunogens
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Can mosaic nanoparticle vaccines protect against a 
heterologous betacoronavirus?
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Mosaic NP immunization generates Group 2B+2C reactive antibodies and protects 
against heterologous betacoronavirus infection
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Optimization of heterologous prime boost 
regimens to increase neutralization breadth
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Broadly neutralizing antibodies can serve as immunogen targets

David Montefiori, Surender Khurana, Ralph Baric, Barton Haynes

Neutralization titers (PsVNA50) against SARS-CoV-2 variant strains (IC50 mcg/mL) 

Ab WA-1
Alpha 
B.1.1.7

Beta
1.351

Gamma
P1

Epsilon 
1.429

Iota
1.526

Kappa
1. 617.1

Delta 
1.617.2

Omicron
BA.1 BA.3 BA.3

DH1284 0.0034 0.0042 0.0249 0.0530 0.0034 0.0044 0.0040 0.0067 0.017 0.03 0.02
DH1047 0.1214 0.1233 0.1238 0.1631 0.1475 0.1585 0.1328 0.1609 >25 NT NT

Neutralization titers against betacoronaviruses (IC50 mcg/ml)

Ab
SARS-CoV-2 

D614G 
peudovirus

SARS-CoV-2 WT
MN titer (IC99 

mcg/ml)
SARS-CoV-2 2AA 

MA
SARS-CoV-1 MA WIV-1 SHC014

DH1047 0.09 0.12 0.40 0.03 0.19 0.20
DH1073 6.79 3.22 0.81 0.008 0.27 >10
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S2 region includes highly 
conserved neutralizing epitopes
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Stem helix region represents a conserved site for 
epitope-focusing immunogens
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Collaborator: Mihai Azoitei

S2 of coronavirus spike amino acid alignment
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• Developed chimeric spike 
designs of RBD, NTD and 
S2 components.

• Induced panSarbecovirus 
cross-reactive responses.

• Current work has 
expanded to including 
other betacoronaviruses 
to make chimeras.

P01 AI158571, DMIDDrew Weissman, David Martinez, Ralph Baric
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Combining chimeric Spike ectodomains with multimerization to 
induce broad and potent antibody responses
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Implications for Pancoronavirus vaccine design
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Our design goals include integrating each of the 
aforementioned concepts. In brief:
• Combining T cell immunogens with antibody immunogens 

to activate multiple arms of the immune system.
• Designing antibody-based immunogens that focus 

antibodies to conserved epitopes.
• Broaden the reactivity by increasing epitope diversity 

present during vaccination with heterologous prime-boost 
regimens.
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