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ARTICLE INFO ABSTRACT
Affid_e history: Objective: Variants of concern (VOCs) associated with relatively high transmissibility appear to be rapidly
Received 23 June 2021 spreading in Gabon. Therefore, it is imperative to understand the distribution of several VOCs in the
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population, which could have implications for transmissibility and vaccine efficacy.
Accepted 29 October 2021

Methods: Between February and May 2021, SARS-CoV-2 genomes were sequenced using the Oxford
nanopore MinION method and the respective genome diversity was elucidated. Phylogenetic analysis was

Keywords: performed and genomes were classified using pangolin lineages.

SARS-CoV-2 Results: The results highlighted an increase (46%) in the alpha VOC (B.1.1.7) in the Gabonese population
B.11.318 over the study period. In addition, an increase (31%) in the B.1.1.318 lineage, which is associated with high
\B/a]r11a7nt of concern transmission and impaired vaccine efficacy (D614G+E484K-+Y144del), was detected.

T1.'a.n.smission Conclusion: With the second wave ongoing, these findings highlight the need for surveillance of the
Gabon SARS-CoV-2 genome in the Republic of Gabon and should provide useful guidance to policymakers in

Central Africa
Oxford Nanopore

selecting an appropriate vaccine for this population.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious

MinION Diseases.
This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction ther known as a "variants of interest” (VOI) or "variants un-

der investigation" (VUI), which increase transmission, warrant-

SARS-CoV-2 variants of concern (VOC) appear to spread more ing further studies. Since the onset of the COVID-19 pandemic,
easily. Other emerging variants are also gaining attention, ei- the SARS-CoV-2 genomes have accumulated genetic diversity,
leading to increased transmission with altered viral properties

- (Kraemer et al. 2021).
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(Rambaut et al. 2020), beta VOC B.1.351 (associated with the
E484K mutation) (Tegally et al. 2021), and gamma VOC P1
(B.1.1.28.1, mutations with likely epidemiological significance
E484K, K417T, and N501Y) (Graf et al. 2021), and the delta VOC
B.1.617.2 (mutations with likely epidemiological significance P681R,
K417N, and L452R) are of great interest. B.1.1.318 has recently been
reported as a VOI, carrying D614G, D796H, E484K, P681H, T95I,
Y144del, among which D614G has been implicated in increased
transmissibility, and E484K with decreased vaccine efficacy.

The Republic of Gabon has evidence of a circulating alpha
VOC B.1.1.7 (Zoa-Assoumou et al. 2021) and has thus far recorded
25,819 confirmed cases with 165 deaths until 30 August 2021
(WHO 2021). This may be due to factors such as age, demograph-
ics, and the constant exposure and burden of co-infections (e.g.
with helminths) (Velavan et al. 2021). The current second wave,
which has been ongoing since February 2021, has led to increased
SARS-Cov2 genomic surveillance. This study aimed to reveal the
actual distribution of SARS-CoV-2 variants circulating in the coun-
try.

Materials and Methods

The Centre de Recherches Médicales de Lambaréné undertook
COVID-19 surveillance between February and May 2021. The study
participants were residents living in the Lambaréné region.

NGS sequencing and phylogenetic analysis

Samples with confirmed Ct values <30 were subsequently se-
quenced using the MinIlON sequencing platform (Oxford Nanopore
Technologies, Oxford, UK). Libraries were prepared according
to the nCoV-2019 sequencing protocol (RAPID barcoding, 1200
bp amplicon) V.3 (Freed et al. 2021). Viral genome assem-
bly was performed using the ARTIC pipeline (https://github.com/
artic-network/fieldbioinformatics).

SARS-CoV-2 genomes (n=74) circulating between February and
May 2021 were retrieved from the global database for influenza
gene sequences (GISAID) for African (n=15) and European (n=14)
lineages. Only complete viral genomes were included in the anal-
ysis, and different previously represented lineages (n=27) from 29
countries were included. All 74 genomes in the present study were
aligned with Wuhan-Hu-1 strain (NC_045512.2) using the Mul-
tiple Alignment using Fast Fourier Transform (MAFTT) algorithm
(Katoh et al. 2002). The phylogenetic tree was reconstructed with
the maximum likelihood method with 1000 bootstrap iteration
using the general time-reversible (GTR) model with rate hetero-
geneity (GTR+G) in the IQ-TREE server (Trifinopoulos et al. 2016).
SARS-CoV-2 genomes were classified into lineages using Phyloge-
netic Assignment of Named Global Outbreak LINeages (pangolin)
(O'Toole et al. 2021) and viral clades by Nextclade Beta (https://
clades.nextstrain.org/). The final dataset was displayed with FigTree
v1.4.4.

Results

The sequenced SARS-COV-2 genomes and their respective
genome diversity with distinct viral lineages are summarized in
Table 1, and the sequences were submitted to the GISAID database.
Of the 71 SARS-COV-2 genomes, the alpha VOC B.1.1.7 lineage
(46%) was predominant, followed by B.1.1.318 (31%), B.1 (7%), S.,
B.1.214.2 and B.1.620 (3%, respectively), and beta VOC B.1.351 (1%),
B.1.400, B.1.525, B.1.619 and B.1.1 (1%, respectively). The identified
alpha VOCs clustered into two GISAID clades GR (n=7/33) and GRY
(n=26/33), whereas others clustered to either of the GISAID clades
G, GH and GR. The proportion of B.1.1.318 increased systematically
from 11% (3/27) in March, followed by 37% (7/19) in April to 75%
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Table 1
Proportion of Gabonese SARS-CoV-2 viral lineages.

PANGO lineage
B.1.1.7 (N=33)

Frequency (%) GISAID ID

46

EPI_ISL_1615655;
EPI_ISL_1911965;
EPI_ISL_1913034;
EPI_ISL_1913050; EPI_ISL_1913052;
EPI_ISL_1913055; EPI_ISL_1913058;
EPI_ISL_1913060;EPI_ISL_1913070;
EPI_ISL_2036078; EPI_ISL_2036091;
EPI_ISL_2036130; EPI_ISL_2036198;
EPI_ISL_2036199; EPI_ISL_2036201;
EPI_ISL_2036261; EPI_ISL_2036271;
EPI_ISL_2036273; EPI_ISL_2097218;
EPI_ISL_2156769;

EPI_ISL_2156770;EPI_ISL_2156795;
EPI_ISL_2156809; EPI_ISL_2424137;
EPI_ISL_2424138; EPI_ISL_2424139;
EPI_ISL_2424159; EPI_ISL_2434975
EPI_ISL_1913078; EPI_ISL_2036080;
EPI_ISL_2036090; EPI_ISL_2036270;
EPI_ISL_2097220- EPI_ISL_2097222;
EPI_ISL_2097231; EPI_ISL_2424160-
EPI_ISL_2424163; EPI_ISL_2434970;
EPI_ISL_2434971; EPI_ISL_2434974;
EPI_ISL_2434980; EPI_ISL_2442203;
EPI_ISL_2442277; EPI_ISL_2442279;
EPI_ISL_2442338; EPI_ISL_2442383;
EPI_ISL_2442384
EPI_ISL_2035987;
EPI_ISL_2036200;
EPI_ISL_2156806
EPI_ISL_1913080;
EPI_ISL_2424157;
EPI_ISL_2434979;
EPI_ISL_2156807
EPI_ISL_2156768
EPI_ISL_1913075
EPI_ISL_2442276
EPI_ISL_2424136

EPI_ISL_1911957;
EPI_ISL_1913030;
EPI_ISL_1913035;

B.1.1.318 (N=22) 31

B.1 (N=5) 7 EPI_ISL_2036089;

EPI_ISL_2036274;

EPI_ISL_2097230
EPI_ISL_2424158
EPI_ISL_2442363

S.1(N=2)
B.1.214.2 (N=2)
B.1.620 (N=2)
B.1.400 (N=1)
B.1.525 (
B.1.619 (
B.1.1 (N=1)
B.1.351 (N=1)

N=1)
N=1)

—_ W W W

(12/16) in May, and the B.1.1.318 genomes were representative of
GISAID clades GR. Phylogenetic analysis showed that 71 SARS-CoV-
2 genomes from Gabon sequestered into 10 groups, each represent-
ing a distinct SARS-CoV-2 lineage (Figure 1). The B.1.1.318 lineage
was polyphyletic, as the cluster had sequences from Europe and
parts of Africa. The B.1.1.7 lineage was paraphyletic, as the major-
ity of the sequences from Gabon were grouped into a distinct sis-
ter clade. Among the other sequences, B.1.214.2, B.1, B.1.620, B.1.619
and B.1.525 formed monophyletic groups. Of the rest, two solitary
sequences represented by B.1, B.1.351 did not cluster, and the soli-
tary B.1.1 sequence was paraphyletic to B.1.1.318 lineage (Figure 1).

Discussion

The observation of an increase in incidence of B.1.1.318 from
11% to 75% between March and May 2021 is of interest. Vari-
ant B.1.1.318 was discovered in January 2021. Phylogenetic analysis
(Figure 1) revealed that all 33 isolates in the B.1.1.7 clade formed a
distinct cluster. On the other hand, 22 isolates fell into two rel-
atively cohesive phylogenetic clusters of B.1.1.318 genomes, with
the first ancestral to the second, suggesting two distinct genetic
divergences, the first due to early introduction by imported cases
and subsequently evolving within Africa. Similarly, the SARS-CoV-
2 genomes from clades B.1.214.2, B.1.351, B.1.525, B.1.19 and B.1.620
suggest that they could be recent introductions to the Gabonese
and are therefore less abundant.

Taken together, this study highlights circulating new variants of
potential epidemiological importance.
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Figure 1. Maximum likelihood phylogenetic tree of currently available SARS-CoV-2 genomes from the Republic of Gabon (nodes and branches highlighted in cyan; names
in blue). Numbers above branches represent percentages of bootstrap values (1000 replicates). All the full-length genomes retrieved from the GISAID (global database for
influenza gene sequences) labelled as country of origin, GISAID ID., and PANGOLIN lineage. Branch lengths are drawn according to the number of nucleotide substitutions

per site.
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