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ABSTRACT 
Keeping track of SARS-CoV-2 variants of concern (VOC) is crucial to inform public health 
efforts and limiting the ongoing pandemic. Here, we describe the first detection of SARS-
CoV-2 P.1 lineage in Turkey. The fact that new variants can be detected in every geography 
of the world indicates the need for more whole genome sequencing in order to better 
understand virus dynamics and take earlier action.
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INTRODUCTION

As viruses spread through a population, they mutate and change, leading to the 
evolution of slightly different forms or variants. SARS-CoV-2 has been mutat-
ing ever since it was first detected in Wuhan, China, in December 2019. While 

most of the mutations will not have a significant effect on the spread of the virus, some 
mutations or combinations of mutations may provide virus advantages such as in-
creased transmissibility or the ability to evade the host immune response. In such cas-
es, these variants are more risky for human health and are considered to be variants 
of concern (VOCs) (1). Currently, the detectable virus mutation rate is once or twice a 
month. The speed of virus mutation is related to the number of cases in the World; the 
more we bring down the case numbers, the slower the virus will mutate (2). As of March 
2021, there are three variants accepted as VOC; the Alpha SARS-CoV-2 variant (B.1.1.7-
GR/501Y.V1), the Beta SARS-CoV-2 variant (B.1.351-GH/501Y.V2),  the Gamma SARS-
CoV-2 variant (P.1-GR/501Y.V3) (3). Although the Alpha SARS-CoV-2 variant (B.1.1.7) 
has increased transmissibility compared to previously circulating variants, no increase 
in infection severity has so far been identified. While the Alpha SARS-CoV-2 variant 
(B.1.1.7) continues to cause more than a half of new COVID-19 cases in Turkey, the fo-
cus has currently shifted to the potential for import of other new variants that also be 
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more infectious, mortal and demonstrate immune 
or vaccine escape based on mutations in the S pro-
tein (4). Cases of the Beta variant (B.1.351/ 501Y.
V2) have already been reported in Turkey, but the 
Gamma variant is not detected before this case (3). 

CASE PRESENTATION

We report a case announced as the first SARS-
CoV-2 infection with the Gamma SARS-CoV-2 var-
iant P.1-GR/501Y.V3 by the government on 2 March 
2021. A 48-year-old male patient, from whom the 
virus was isolated, was a businessman with a his-
tory of hypertension who returned to Turkey from 
Brazil. The possible source of infection was Brasi-
lia airport, where he had to wait for a long time. 
He had no contact from his arrival in Turkey until 
his hospitalization, and his 14-day treatment, in-
cluding oxygen support, was done in the isolated 
room in the COVID-19 department. Viral nucleic 
acid isolation from the oropharyngeal/nasal swab 
sample was performed by the RTP® Pathogen com-
mercial kit (Stratec Molecular, Germany) and tested 
for SARS-CoV-2 by multiplex real-time PCR using 
SARS-CoV-2 assay GeneMAP™ 2019-nCoV (SARS-
CoV-2) Detection Kit (nCoV-RT100) (GeneMARK) in 
accordance with manufacturer's instructions. Cy-
cle threshold values (Cts) for targeting the RNA-de-
pendent RNA polymerase (RdRp) and the N genes 
were 23 and 25. In preparing libraries for next-gen-
eration sequencing; Following the preparation of 
cDNA by reverse transcription from RNA samples, 
the COVID-19 genome was replicated using the 
CleanPlex® Research NGS Panel (Paragon Genom-
ics, Inc., USA) kit using the multiple PCR method 
containing 343 overlapping amplicons with ampli-
con sizes an average of 149 bp. Later, fragmenta-
tion and tagmentation processes of PCR samples 
were performed with Nextera ™ DNA Flex Library 
Prep (Illumina, USA) kit. Next-generation sequenc-
ing was performed using Illumina MiniSeq device 
"high-output" sequence kit. Consensus sequences 
from the sample were generated by de novo as-
sembling using Genome Detective (https://www.
genomedetective.com/) (5). Sequencing reads were 
mapped to NC_045512.2 (https://www.ncbi.nlm.
nih.gov/nuccore/NC_045512.2) (Length: 29903bp) 
reference genome. 

The new whole-genome sequences generated were 
assigned, according to the Pangolin (6) lineage 
classification, as the recently identified P.1 variant 
(B.1.1.28 lineage GR/501Y.V3_20J variant) (Supple-
mentary data 1). In addition to the E484K mutation, 
it also has L18F (21614C>T), T20N (21621C>A), P26S 
(21638C>T), D138Y (21974G>T), R190S (22132G>T), 
K417T (22812A>C), N501Y (23063A>T), D614G 
(23403A>G), H655Y (23525C>T), T1027I (24642C>T) 
and V1176F (25088G>T) in the spike region, char-
acterizing the P.1 lineage 501Y.V3 variant associ-
ated with increased binding to the human ACE2 
receptor: a protein on the cell surface functioning 
as an entrance into the cell for SARS-CoV-2. The 
all genomic changing properties are C241T, T733C, 
C2749T, C3037T, C3828T, C5147T, A5648C, A6319G, 
A6613G, C12778T, C13860T, C14408T, C14925T, 
G17259T, C18647A, C21614T, C21621A, C21638T, 
G21974T, G22132T, A22812C, G23012A, A23063T, 
A23403G, C23525T, C24642T, G25088T, T26149C, 
G28167A, C28512G, A28877T,  G28878C, G28881A, 
G28882A and G28883C substitutions, 11288 and 
11297 deletions, 28269:AAAC insertion (Supple-
mentary data 2).

DISCUSSION

This Gamma variant has its origins in the B.1.1.28 
clade and was first noticed in Japan among people 
coming from Brazil and first detected in sequenc-
es from patients in Rio de Janeiro state, collected 
in October 2020. However, based on phylogenetic 
analysis, the variant likely originated in July 2020 
(7). Despite very high infection rates in the Amazon 
region, the second wave of infection hit Manaus, 
the largest urban metropolis in the Amazon, where 
high rates of population immunity had been ob-
served between December 2020 and January 2021. 
Genomic sequencing of clinical samples from 
Manaus found that this second wave was associat-
ed with the emergence and rapid spread of a new 
VOC, the P.1 lineage. This variant likely arose from 
the Amazonas (AM) region of Brazil. Hence, Nave-
ca et al. (8) designated this variant as 28-AM-II. In 
addition, another variant which shares the K417T, 
E484K, N501Y mutations also arose independently 
from this B.1.1.28 lineage from Amazonas, which is 
designated as 28-AM-I.8 Both these variants have 
also been assigned a designation of P.1 variant as 

https://www.genomedetective.com/
https://www.genomedetective.com/
https://www.ncbi.nlm.nih.gov/nuccore/NC_045512.2
https://www.ncbi.nlm.nih.gov/nuccore/NC_045512.2
https://www.idcmjournal.org/wp-content/uploads/2021/08/genome-detective-virus-tool-1.pdf
https://www.idcmjournal.org/wp-content/uploads/2021/08/genome-detective-virus-tool-1.pdf
https://www.idcmjournal.org/wp-content/uploads/2021/08/phylo-tree-1.pdf
https://www.idcmjournal.org/wp-content/uploads/2021/08/phylo-tree-1.pdf


99

Infect Dis Clin Microbiol 2021; 3(2): 97-99

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License.

part of the B.1.1.28 nomenclature.  This lineage has 
been identified in over 20 countries worldwide and 
continues to spread, including; England, Singapore, 
the USA, Norway, Argentina, Denmark, Ireland and 
Canada. The E484K mutation, in particular, is of in-
terest due to evidence that it may allow immune es-
cape (9,10). Further study is needed to demonstrate 
whether these mutations will impact immune, or 
indeed vaccine, response. Differences in clinical se-
verity of COVID-19 with these variants has not been 
clarified so far. However, findings point to a risk of 
reinfection and enhanced transmissibility similar 
to the South African variant as they share a similar 
pattern of mutations (N501Y, E484K, K417N/T) (11).

CONCLUSION

The Turkish government’s response on detection of 
these variants was to continue to advise their cit-
izens of the need for maintaining social distance, 
adherence to hygiene rules, mask use and avoiding 
non-essential trips and social activities (12). Glob-
al collaborative efforts on rapid virus genome se-
quencing allow us to identify SARS-CoV-2 lineages 
of concerns in near real-time. Nevertheless, the un-
certainty in the way SARS-CoV-2 changes, early de-
tection of variants and the sustainability of vaccine 
efficacy require much more sequencing and analy-
sis of virus genomes globally.
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