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Given uncertainties of SARS-CoV-2 evolution, picking the
next variant to emerge will be challenging

"Omicron-like" emergence

A

5 "Flu-like" drift
:

2020-;eb 2020-May 2020-Aug 2020-Nov 2021-Feb 2021-May 2021-Aug 2021-Nov 2022-Feb

Until we know how SARS-CoV-2 will evolve, we need to be able to reactto new strains

Trevor Bedford



Work by NIAID collaborators (SAVE and others) use neutralization assays coupled with antigenic cartography to
describe antibody response.

These maps are visualization tools for neutralization data to help understand antigenic spaces and risks.

Antigenic cartography and antigenic landscapes are a commontool for strain selectionfor influenza.
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Antigenic cartography
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Distance (in terms of dilutions) from highest strain is

calculated
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This process is repeated for different groups Pl
(in this case convalescent serum) o
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And further repeated as needed
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Taken together, it shows a detailed map of how

groups and antigens cluster
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Map only reflects relative distance
(dilutions) of antigens and serum

Landscape shows titers across
variants in the map and shows
areas of vulnerability
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Landscapes are individual

- Consolidated to GMT to understand
cohorts

- Landscapes change over time
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Infection by different strains give different antigenic landscapes

MRNA-1273 sera

B.1.351 sera

B.1.617.2 sera
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Targeting Omicron
-assumes an Omicron recurrence, or
drift from Omicron
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There may be other antigenic areas
where the next variant may occur

e.g., near beta or near delta
(distant from D614G and Omicron)
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How do we use available variant \

/accines to taraet these different antiaenic

spaces”?

B.1.351
(Bartay

L @ -—

{1l

. 81621
lll\l:l

LBt -
L [ ] {_| __B.1.1T = E4B4K B.1.526 + EAB4K
i i oka]
] J
L] -
1 B.1BIT,
frers [Kagpa)

Gray plane
ID50 =50




First stage
Population: N A S =1 E R S
Size weeks Flrst Dose Dose

« Any COVID-19 primary vaccine and boost BERE 100 Prototype >16
« Homologous or heterologous 100  Beta + Omicron >16 D1 ©
100  Beta + Omicron >16 D1 D56 5
 Two age strata: 100  Delta + Omicron >16 D1 3
« 18-64 years 100  Omicron >16 D1 =
B 100  Omicron + Prototype >16 D1

* 265 years (>45% in 2 65 years).

Two infection strata:
Confirmed prior COVID-19 (>35%)
* No known history of prior infection.
Primary endpoint:
 Humoral immune responses

* PsVNA and binding
« D614G, beta, delta, omicron

24 sites
« Began enroliment last week

https://clinicaltrials.gov/ct2/show/NCT05289037



https://clinicaltrials.gov/ct2/show/NCT05289037

Early responses for nay given variant vaccine

Later timepoints may show differential responses
may increase titers across landscape

5120

2660

Hypothetical variant vaccine 1 Hypothetical variant vaccine 2

Hypothetical variant vaccine 3

Hypothetical variant vaccine 4




If (when) a new variant emerges, we can test serum to the new antigen
- will inform of vaccine options to use with previously tested variant vaccines

Hypothetical variant vaccine 1 Hypothetical variant vaccine 2
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Conclusion

* There is likely to be continued evolution of the SARS-CoV-2 virus.
« Evolution within Omicron BA.2, or
« Another Omicron-like emergence event

* |deally we learn to pick vaccine strains based on anticipated evolution.

* We also need to understand how to use available vaccines (prototype and
variant) to modify antibody responses and target different antigenic spaces.
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