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mm Sarbecoviruses closely related to SARS-CoV-2

Coronaviruses that are evolutionarily closest to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) have

been sampled in China, Cambodia, Japan, and Thailand (5). The phylogenetic tree, inferred from a genomic region minimized
for recombination (5), shows sarbecoviruses closely related to SARS-CoV-2. Host species for each virus, horseshoe bat
(Rhinolophus), human (Homo sapiens), and pangolin (Manis javanica) and the year of sample collection are shown in the key.
Longquanl4( is inferred from another genomic region (5) (dashed line). See supplementary table 51 for more details.
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Classification of circulating genetic variants of SARS-CoV-2

Lineage Label First detected in Earliest samples
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Currently designated variants of concern (VOCs)

Earliest
WHO | Pango Documented
Label Lineage Samples
Alpha B.1.1.7 United Kingdom

Sept. 2020
Beta B.1.351 South Africa

May 2020
Gamma P1 Brazil

Nov. 2020
Delta B.1.617.2 India

Oct. 2020
Omicron B.1.1.529 Multiple Countries

Nov. 2021

https://www.who.int/en/activities/tracking-SARS-CoV-2-variants/



MRNA-1273 recent vax distant vax distant vax booster vax

vaccinees (<3 mo) (6 — 12 mo) + infection (<3 mo)
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~ Covid-19 Vaccine: Neutralization Titers Much Higher Post 3™
Than Post 2" for Wild Type and Beta Variants:-
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1. Initial data, Phase 1 sentinel subjects received dose 1 & 2 of 30mcg BNT162b2 21 days apart, subjects then came back and received BNT162b2 30 mcg as a 3rd
@ Pﬁ. 2. Samples were tested against each variant separately; PRNT: Plaque Reduction Neutralizing Test; GMR: Geometric Mean Ratio; WT: Wild Type; LOD: Limit of

Second Quarter 2021 Earnins Data submitted for publication




IN boosting with stabilized SARS-CoV-2 spike induces mucosal
humoral memory.
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We Need a Pan Sarbecovirus

Vaccine Because:

Variants of SARS-2 beta coronavirus may
continue to escape neutralizing antibodies
induced by vaccines against prior variants

The reservoir of beta coronaviruses in bats is
large and new crossovers to humans is likely

If we prepare now, the time required for large
scale vaccine manufacture will be reduced and
lives will be saved



Variant vaccine approach

Optimize use of current vaccines
Regimen/booster
Mix and match

¥

Develop variants of current vaccines
Strain adaptation
Bivalent/multivalent
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[Next generation broad protection SARS—CoV—zJ

Protect against existing/future variants
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“Universal” coronavirus
Broadly protective betacoronavirus
Pan-coronavirus
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The technology to make pan-sarbecovirus
vaccines appears to be available. A supply of
such a vaccine might be able to stifle a small
outbreak of a new coronavirus. Once
developed, shown to be safe and immunogenic,
a large amount of a new vaccine can be
manufactured quickly and used to deal with the
adaptation of a new beta coronavirus to
humans.
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Fig. |

Types of different
COVID-19 vaccines
and their
manufacturing
features.
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