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XBB and BQ.1: what we know about these
two omicron 'cousins'

November 14 2022, by Victoria Easton
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In late October, the UK Health Security Agency assigned variant
designations to two new omicron "grandchildren": BQ.1 and XBB. This
means they will be monitored by health authorities, but are not at this
stage regarded as variants of concern.

If we think of the omicron variant as a family tree, BA.2 (the dominant
strain in the UK in spring of 2022) is the parent of BA.5 (the variant
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currently dominant in the UK) and the grandparent of BQ.1. In other
words, BQ.1 is a sub-lineage of BA.S.

XBB is a hybrid of two omicron BA.2 lineages, BA.2.10.1 and BA.2.75.
This makes XBB another grandchild of BA.2. XBB and BQ.1 are
therefore cousins.

A hybrid variant is created when two different sub-variants combine and
swap parts of their genetic material. We've seen this happen with the
coronavirus before, indicated by a variant name beginning with an "X"

(like XD, XE and XF).

But what can we make of these variants? Are they cause for concern?
Let's take a look first at how they're spreading.

In the UK, Europe and North America, the prevalence of BQ.1 is rising
quickly. Recent data from the UK's Office for National Statistics (ONS)
estimated BQ.1 sub-lineages (including BQ.1 and the similar BQ.1.1)
made up 16.7% of infections. In the US, BQ.1 and BQ.1.1 together
make up around 35% of infections.

XBB seems to be more prevalent in Asia. While the ONS data suggests it
makes up only 0.7% of infections in the UK, in Singapore some 58% of
recently sequenced cases are XBB. But whereas sequences of XBB are
increasing globally, XBB cases in Singapore now appear to be starting to
fall.

Scientists are closely watching several regions where both variants are
circulating to see which has the competitive edge.

What are the differences between BQ.1 and XBB?

Omicron variants are successful due in part to several shared mutations
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in the receptor-binding domain of the spike protein (a protein on the
surface of the virus which allows it to attach to our cells).

A key difference between BQ.1 and XBB is the number and location of
mutations in the receptor-binding domain. This part of the protein is
required for the virus to infect our cells, and is also the target of
antibodies which are an important part of the immune response.

A recent preprint (a study yet to be peer-reviewed) suggests that
mutations within the receptor-binding domain can help XBB escape
neutralising antibodies generated by COVID vaccines or infection with
earlier omicron offshoots, including the parent strains BA.2 and BA.S.
This preprint regards XBB as one of the most antibody-evasive
coronavirus strains we've seen.

Cornelius Roemer, a computational biologist in Switzerland, has
suggested that a number of these specific changes in the receptor-
binding domain can increase the virus's growth efficiency, or "fitness".
The idea is that more changes allow it to attach to human cells more
strongly, giving it a better chance of infecting that cell.

According to Roemer's model, BQ.1 is a level-5 variant, with five
mutations from a list of 21 key mutations which increase SARS-CoV-2's
ability to strongly attach to human cells. XBB is currently the only
variant at level 7, with seven of the 21 key mutations.

At the moment this is just an observation and hasn't been formally
published or peer reviewed. However, other scientists have also noted
XBB's apparent growth advantage over other variants.

But it's not just mutations in the receptor-binding domain that could give
XBB an edge. XBB has mutations in another part of the spike protein
called the N-terminal domain as well.

3/5


https://www.biorxiv.org/content/10.1101/2022.09.15.507787v4
https://threadreaderapp.com/thread/1578079672767840256.html
https://threadreaderapp.com/thread/1578079672767840256.html
https://www.nature.com/articles/s41579-021-00573-0
https://medicalxpress.com/tags/human+cells/
https://twitter.com/TWenseleers/status/1578513915830362112/photo/1

MedicalZpress

The immune system also targets the N-terminal domain with antibodies,
and people who have recovered from BA.2 and BA.S infections mount
especially strong immune responses to this part of the spike protein.
Preliminary evidence suggests XBB is very effective at evading these
antibodies too. This means that previous infection with BA.2 or BA.5
might not protect you from XBB.

Should we be worried about XBB?

By these metrics, XBB is potentially more immune evasive than BQ.1
and its parent BA.5, and might have a growth advantage which could
increase virus spread.

The good news is that based on Singaporean data, XBB has been
estimated to have a 30% lower risk of hospitalisation compared with
BA.S5. But we don't yet have data to support this from other countries, so
this might change as XBB becomes more widespread.

It 1s possible that we could face a double wave of infections in the
UK—a wave of BQ.1 infections from Europe and the US, before a
second wave of XBB from Asia. And we don't know if BQ.1 will offer
any protection against XBB. Only time will tell whether XBB will
outperform BA.5 or BQ.1, or if another variant is waiting in the wings.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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