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Abstract

Recently, the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) variant B.1.1.529
(Omicron) has been described.

Here, we analyze titers of neutralizing antibodies of sera from convalescent or vaccinated individuals
against the new B.1.1.529 variant and compared them with titers against other Variants of Concern
(B.1.1.7, B.1.351, B.1617.2) using replication competent SARS-CoV-2 variants.

We found that sera from vaccinated individuals neutralized the B.1.1.529 variant to a much lesser
extent than any other variant analyzed. Neutralization capacity against B.1.1.529 was maintained
best against sera from super immune individuals (infected and vaccinated or vaccinated and
infected).

During the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic several new
virus variants have emerged, whereby the virus has become more contagious. However, efficient
immune escape has not been observed and vaccines have remained effective. Most recently, the
B.1.1.529 variant (Omicron) has been described, which the World Health Organization (WHO) has
classified as Variant of Concern (VOC) on November 26" 2021.

B.1.1.529 is characterized by a large number of mutations with 26-32 changes in the spike (S)
protein.? As many of these mutations are in regions known to be involved in immune escape, we
studied whether sera from vaccinated or convalescent individuals can neutralize this new VOC. The
observation that B.1.1.529 is more likely to cause reinfections than previous variants indeed suggests
some level of immune escape.?

We selected sera from patients after an infection with B.1.1.7 (n=10), B.1.351 (n=8) or B.1.617.2
(n=7) or from individuals after homologous prime/boost vaccination with Spikevax (Moderna, n=10),
ChAdOx1 (Vaxzevria, AstraZeneca) (n=10), or BNT162b2 (Comirnaty, Pfizer/BioNTech) (n=20) and
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after heterologous ChAdOx1 prime/BNT162b2 boost vaccination (n=20) (see Table S1 and S2 in
Supplementary Appendix). For all sera, we determined titers of neutralizing antibodies against
B.1.1.7, B.1.351, B.1.617.2, and B.1.1.529 variants using a focus forming assay with replication
competent SARS-CoV-2 viruses as described previously.® In addition, we used sera from super
immune individuals (n=5 for infected and subsequently vaccinated, n=5 for vaccinated and
subsequently infected, see Table S3 in Supplementary Appendix) and analyzed neutralizing antibody
titers against B.1.617.2 and B.1.1.529.

Figure 1 shows that sera from vaccinated individuals neutralized the B.1.1.529 variant to a much
lesser extent than any other variant analyzed (B.1.1.7, B.1.351, B.1.617.2). We found some B.1.1.529
cross-neutralization in individuals vaccinated with either the homologous BNT162b2 or the
heterologous ChAdOx1 prime/BNT162b2 boost regimen but not after homologous ChAdOx1
vaccination. Furthermore, the sera from convalescent individuals largely failed to neutralize
B.1.1.529 although cross-neutralization was observed against other variants.

However, all sera from super immune individuals that had been infected and vaccinated once or
twice with BNT162b2 or that had been vaccinated and subsequently were infected were able to
neutralize B.1.1.529, although to a lesser degree than B.1.617.2.

Whether B.1.1.529 will become dominant and cause significant morbidity and mortality in future will
depend on its transmissibility and pathogenicity. However, although a third booster vaccination with
BNT162b2 may increase the level of cross-neutralizing antibodies to B.1.1.529, the presented data
strongly advocate the rapid development of new, variant-adapted vaccines.
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Figure 1. B.1.1.529 is neutralized worse compared to other Variants of concern. Sera from
individuals vaccinated with two doses Spikevax (a), two doses ChAdOx1 (b), a ChAdOx1 prime
followed by a BNT162b2 boost (c), two doses BNT162b2 (d), or recovered from an infection with
B.1.1.7 (e), B.1.351 (f), B.1.617.2 (g) were analyzed for 50% neutralization titers (IC50) against B.1.1.7
(blue), B.1.351 (orange), B.1.617.2 (green), and B.1.1.529 (purple). Super immune sera from
convalescent/vaccinated or vaccinated/convaselcent individuals (h) were analyzed for IC50 against
B.1.617.2 and B.1.1.529. Dotted lines indicate detection limit. Numbers in a-g indicate proportion of
positive sera for B.1.1.529 variant (>1:16). (h) = Spikevax/Spikevax vaccinated; * =
ChAdOx1/ChAdOx1 vaccinated; @ = BNT162b2 vaccinated; @ = BNT162b2/BNT162b2 vaccinated.
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