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First detection of SARS-CoV-2 A.23.1 sub-lineage in migrants arriving to Italy via the 
Mediterranean Sea and public health implications  
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Dear Editor, 

During the ongoing COVID-19 pandemic, the spread of new SARS- 
CoV-2 variants is grabbing the attention of the scientific community 
worldwide. Despite mutations of the SARS-CoV-2 are expected to occur, 
most of them are not worrisome; however, some variants are of Public 
Health relevance or even concern, since changes in the virus charac
teristics, such as increased transmissibility or partial immune escape to 
available vaccines have been documented. 

Although more studies are needed to confirm these findings, the 
possibility that mutations could help the virus to evade the neutralizing 
effects of vaccine-induced immune responses is worrying. For the 
abovementioned reasons, the surveillance on emerging SARS-CoV-2 
variants is of relevant interest and, in this framework, the actualiza
tion of genomic-based surveillance in low-income countries, where the 
use of NGS technology is still sparse can certainly represent an oppor
tunity to improve existing Public Health systems [1]. 

In order to establish a mapping of the spread of the SARS-CoV-2 
emerging variants in Italy, with particular regard to the B.1.1.7, P.1, 
P.2, B.1.351 and B.1.525 lineages, starting from the last February, pe
riodic surveys have been carried out within the network of the Italian 
regional reference laboratories, coordinated by the Italian National 
Institute of Health [2]. In this context, the early identification of new 
variants could allow the introduction of special containment measures 
to reduce community transmission. 

One aspect that still remains relatively unexplored regards the 
introduction of rare variants in high immigration areas, such as the 
southern part of Italy is. Therefore, under the supervision of the Italian 
Ministry of Health, a dedicated SARS-CoV-2 surveillance system has 
been implemented in Sicily and its smaller islands, representing the 
main entrance to Europe, through the Mediterranean Sea, from Northern 
African borders for migrant refugees or asylum-seekers [3], who are 
considered vulnerable populations to be targeted by specific prevention 
and control programs [4]. 

On February 24, 2021, SARS-CoV-2 infection was primarily detected 
by real-time reverse transcription-polymerase chain reaction (rt-RT- 
PCR) in nasopharyngeal swabs collected from two asymptomatic young 
men (aged 19 and 27) of Egyptian origin hosted in the Migrant Recep
tion Center of Lampedusa island. 

On March 6, 2021 whole next-generation genome sequencing was 
performed (Ion Torrent S5, Thermofisher), and the results were 
compared with full-length viral genomes available on GISAID. Phylo
genetic analysis showed that the viral strains (EPI_ISL_1585281 and 
EPI_ISL_1585282) belonged to the A.23.1 Pangolin lineage nomencla
ture system. This sub-lineage was firstly detected in Uganda in autumn 
2020. Afterward, it has been reported in almost all continents, with most 
cases identified in UK (n = 164), Central Africa (n = 136), and North 
America. In Italy, there has been only one notification in the northern 
part of the country in early February 2021. 

The sub-lineage A.23.1 encodes multiple spike, nsp 6, ORF8 and 
ORF9 protein changes and some of the replacements are predicted to be 
functionally similar to those observed in lineage B VOCs. 

In Uganda, it became predominant over the B.1 lineage in less than 
three months, suggesting a higher fitness and transmissibility and was 
reported to be capable of producing severe infections [5]. 

Of interest, the bioinformatic analysis carried out on the viral ge
nomes from the two Egyptian migrants showed that the viruses EPI_
ISL_1585281 had accumulated 15 amino acid substitutions, whereas the 
strain EPI_ISL_1585282 showed 18 amino acid substitutions and five 
amino acid deletions in the ORF1a and ORF7a genes (ORF1a:V86-, 
ORF1a:E87-, ORF7a:S98-, ORF7a:P99-, ORF7a:I100-). Altogether, the 
set of spike mutations included F157L, V367F, Q613H, and P681R, 
which have not yet been suggested to mediate escape from vaccine 
response. V367F change is reported to modestly increase infectivity, 
while the Q613H change is predicted to be functionally equivalent to the 
D614G mutation observed in the B.1 lineage, increasing infectivity, 
enhancing the stability of trimeric SARS-CoV-2 spike protein and furin 
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Fig. 1. Neighbor-Joining phylogenetic analysis of A.23.1 lineage SARS-CoV-2 genome sequences. The two complete genomes characterized in this study are indi
cated in red. The reference sequence Wuhan-Hu-1 (MN908947.3) was used to root the tree. The branch length is drawn to the scale of number of nucleotide 
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cleavage. Additionally, the P681R spike change has been shown in vitro 
to enhance the fusion activity of the SARS-CoV-2 spike protein, likely 
due to increased cleavage by the cellular furin protease; notably, a 
similar change (P681H) is becoming pervasive among viral sequences 
and it is encoded by the VOC B.1.1.7, that is now hugely spreading 
worldwide. 

Conversely, the change in spike R102I observed in most of the 
Ugandan strains and also reported in the unique strain previously 
detected in Italy was not represented in either strains from Egyptian 
migrants. 

Additionally, in EPI_ISL_1585282 we identified two different de
letions in ORF1a and ORF7a genes. The first one is an already known 
non-codon-aligned deletion in nsp 1 (nucleotides 519–524), already 
documented in Europe and USA, although not in the A.23.1 sub-lineage. 
The second one is a 13-nt frameshift deletion (nucleotides 
27,680–27692) in the ORF7a, a type I transmembrane protein playing 
an important role in virus-host interactions, which has never been 
described before. 

The origin of deletion variants in ORF7a is still unknown and the 
occurrence of such SARS-CoV-2 viruses suggests that it is structurally 
tolerant to deletions. It is possible that most reported deletions are 
neutral or quasi-neutral, but the uneven deletion distribution and the 
fact that they are mostly in frame to keep the amino acid sequence of the 
remaining peptide suggest that this gene is important for viral fitness. 
Nevertheless, it has been proposed that this may still provide selective 
advantages influencing virulence and adaption to humans. 

Genetic variations have been very useful to classify the virus in 
different lineages and to perform phylodynamic analyses to understand 
viral evolution and epidemiology, and identify patterns of spread. 
Therefore, we used CoV-GLUE resource to generate phylogenetic 
placement of the A.23.1 strains, to annotate the sequences and check the 
prevalence of the deletions among worldwide sequences. 

The phylogenetic analysis revealed that A.23.1 strains clustered in a 
separate subclade together with some recent strains collected in Rwanda 
at the beginning of 2021 (Fig. 1), whereas the other Italian single strain 
identified in the north of the country grouped with a set of sequences 
mostly from Indonesia. All sequences that dominated the Uganda 
epidemic in late December 2020 and which represent the ancestor of the 
A.23.1 sub-lineage, constituted independent homogeneous groups. 

This is the first time the SARS-CoV-2 A.23.1 sub-lineage is detected in 
two migrants arriving to Italy via the Mediterranean Sea. The lineage 
isolated from the two strains differed from the single strain previously 
identified in the north of the country, indicating divergent evolutionary 
dynamics of the viruses from our geographic area. 

Our findings support the use of full-genome sequencing and phylo
genetic analysis to improve knowledge on global SARS-CoV-2 evolu
tionary trajectories and transmission dynamics. 

The evolution of highly transmissible strains of SARS-CoV-2 and its 
global spread underlines the need to improve the surveillance and rapid 
detection of newly emerging variants, particularly focusing on those 
areas at higher migration rates from low-resources countries, where 
limited testing capacity and poor reporting systems are of Public Health 
concern [6]. This report may provide a reference to study the impact of 
the introduction of novel lineages in Italy and Europe and supports the 
need for continuous genomic surveillance in different geographic areas, 
with the aim of disclosing the significance of genetic mutations and their 
potential role in vaccine effectiveness. 

Given the current uncontrollability of SARS-CoV-2 spread, the sig
nificant impact on transmissibility of some “variants of concern” and 
their potential effect on the effectiveness of current available vaccines, 
there is the necessity for wide-scale global vaccine rollout which in
cludes low- and middle-income countries, in order to prevent these areas 

of the world for becoming the source of a long-lasting pandemic. 
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