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Abstract:

At the end of 2020, the Network for Genomic Surveillance in South Africa (NGS-SA) detected a
SARS-CoV-2 variant of concern (VOC) in South Africa (501Y.V2 or PANGO lineage
B.1.351)1. 501Y.V2 is associated with increased transmissibility and resistance to neutralizing
antibodies dicited by natural infection and vaccination2,3. 501Y.V2 has since spread to over 50
countries around the world and has contributed to a significant resurgence of the epidemic in
southern Africa. In order to rapidly characterize the spread of this and other emerging VOCs and
variants of interest (VOIs), NGS-SA partnered with the Africa Centres for Disease Control and
Prevention and the African Society of Laboratory Medicine through the Africa Pathogen

Genomics Initiative to strengthen SARS-CoV-2 genomic surveillance across the region.
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Here, we report the first genomic surveillance results from Angola, which has had 21 500
reported cases and around 500 deaths from COVID-19 up to March 2021 (Supplemental Fig S1).
On 15 January 2021, in response to the international spread of VOCs, the government instituted
compulsory rapid antigen testing of all passengers arriving at the main international airport, in
addition to the existing requirement to present a negative PCR test taken within 72 hours of
travel. All individuals with a positive antigen test are isolated in a government facility for a
minimum of 14 days and require two negative RT-PCR tests at least 48 hours apart for de-
isolation, whilst all travelers with a negative test on arrival proceed to mandatory self-quarantine

for 10 days followed by a repest test.

In March 2021, we received 118 nasopharyngeal swab samples collected between June 2020 and
February 2021, a number of which were from incoming air travelers (Supplemental Fig S1).
From these, we produced 73 high quality genomes (>80% coverage), 14 of which were known
VOCgVOIs (seven 501Y.V2/B.1.351, six B.1.1.7, one B.1.525), 44 of which were C.16 (a
common lineage circulating in Portugal), and twelve of which were other lineages (Supplemental
Fig S2). In addition, we detected a new VOI in three incoming travelers from Tanzania who were
tested together at the airport in mid-February. The three genomes from these passengers were
almost identical and presented highly divergent sequences within the A lineage (Figure 1A &
1B). The GISAID database contains nine other sequences reported to be sampled from cases
involving travel from Tanzania, two of which are basal to the three sampled in Angola (Figure

1A, Supplemental Table S1).
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This new VOI, temporarily designated A.VOI.V2, has 31 amino acid substitutions (11 in spike)
and three deletions (all in spike) (Figure 1C & 1D). The spike mutations include three
subgtitutions in the receptor-binding domain (R346K, T478R and E484K); five substitutions and
three deletions in the N-terminal domain, some of which are within the antigenic supersite
(Y144&#916;, R246M, SY L247-249&#916; and W258L.)4; and two substitutions adjacent to the
S1/S2 cleavage site (H655Y and P681H). Several of these mutations are present in other

VOCs/VOIs and are evolving under positive selection.

Main Body of the paper (may be some repetion from abstract, due to journal format).

At the end of 2020, the Network for Genomic Surveillance in South Africa (NGS-SA) detected a
SARS-CoV-2 variant of concern (VOC) in South Africa (501Y.V2 or PANGO lineage
B.1.351)". 501Y.V2 is associated with increased transmissibility and resistance to neutralizing
antibodies elicited by natural infection and vaccination®®. 501Y.V2 has since spread to over 50
countries around the world and has contributed to a significant resurgence of the epidemic in
southern Africa. In order to rapidly characterize the spread of this and other emerging VOCs and
variants of interest (VOIs), NGS-SA partnered with the Africa Centres for Disease Control and
Prevention and the African Society of Laboratory Medicine through the Africa Pathogen

Genomics Initiative to strengthen SARS-CoV-2 genomic surveillance across the region.

Here, we report the first genomic surveillance results from Angola, which has had 21 500
reported cases and around 500 deaths from COVID-19 up to March 2021 (Supplemental Fig S1).

On 15 January 2021, in response to the international spread of VOCs, the government instituted


https://doi.org/10.1101/2021.03.30.21254323
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2021.03.30.21254323; this version posted April 4, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

compulsory rapid antigen testing of all passengers arriving at the main international airport, in
addition to the existing requirement to present a negative PCR test taken within 72 hours of
travel. All individuals with a positive antigen test are isolated in a government facility for a
minimum of 14 days and require two negative RT-PCR tests at least 48 hours apart for de-
isolation, whilst all travelers with a negative test on arrival proceed to mandatory self-quarantine
for 10 days followed by a repest test.

In March 2021, we received 118 nasopharyngeal swab samples collected between June 2020 and
February 2021, a number of which were from incoming air travelers (Supplemental Fig S1).
From these, we produced 73 high quality genomes (>80% coverage), 14 of which were known
VOCgVOIs (seven 501Y.V2/B.1.351, six B.1.1.7, one B.1.525), 44 of which were C.16 (a
common lineage circulating in Portugal), and twelve of which were other lineages (Supplemental
Fig S2). In addition, we detected a new VOI in three incoming travelers from Tanzania who were
tested together at the airport in mid-February. The three genomes from these passengers were
almost identical and presented highly divergent sequences within the A lineage (Figure 1A &
1B). The GISAID database contains nine other sequences reported to be sampled from cases
involving travel from Tanzania, two of which are basal to the three sampled in Angola (Figure

1A, Supplemental Table S1).

This new VOI, temporarily designated A.VOI.V2, has 31 amino acid substitutions (11 in spike)
and three deletions (all in spike) (Figure 1C & 1D). The spike mutations include three
subgtitutions in the receptor-binding domain (R346K, T478R and E484K); five substitutions and
three deletions in the N-terminal domain, some of which are within the antigenic supersite

(Y144A, R246M, SYL247-249A and W258L)* and two substitutions adjacent to the S1/S2
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cleavage site (H655Y and P681H). Several of these mutations are present in other VOCs/VOIs

and are evolving under positive selection (Figure 1D and Supplemental Text, Fig S2)°.

We decided to report this as a new VOI given the constellation of mutations with known or
suspected biological significance, specifically resistance to neutralizing antibodies and
potentially increased transmissibility (Supplemental Table S3). Whilst we have only detected
three cases with this new VOI, this warrants urgent investigation as the source country has a
largely undocumented epidemic and few public health measures in place to prevent spread

within and out of the country.
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Figure 1. A) Phylogenetic tree of a subset of lineage A sequences (n=319) including five
sequences from cases with history of travel of Tanzania, three of which are the A\VOI.V2
sampled in Angola (tips shown with a triangle); B) Regression of root-to-tip genetic distances
against sampling dates, for sequences belonging to lineage A, showing the novel A.VOI.V2 (red),
the known VOI A.23.1 (light blue), other sequences of lineage A (deep blue), two of which are
documented to have travel history from Tanzania (red outline); C) Violin plot showing the
number of amino acid mutations in the whole genome and spike glycoprotein in a subset of
genomes from five known variants compared to the novel A.VOI.V2; D) Genome map showing
the position of the 31 amino acid substitutions and three deletions (spike in color, NTD = N-
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terminal domain, RBD = receptor-binding domain, RBM = receptor-binding motif, S/S?2 =
SI/K cleavage dite, and the rest of the genomein grey).
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