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ABSTRACT A near-complete genome sequence was obtained for a novel coronavi-
rus (SARS-CoV-2) strain obtained from an oropharyngeal swab from a Peruvian pa-
tient with coronavirus syndrome (COVID-19) who had contact with an individual
who had returned to Peru from travel to Italy.

Severe acute respiratory syndrome (SARS) caused by a new coronavirus (CoV),
SARS-CoV-2 (genus Betacoronavirus, family Coronaviridae), initially produced an

outbreak of disease in the Wuhan province of China in December 2019; since then, the
disease (COVID-19) has spread to different countries on all continents, including South
American countries. This situation has led the World Health Organization to declare a
global health emergency.

In Peru, more than 28,000 cases have been reported, most of which come from Lima,
the capital city of the country (1). To control the disease caused by this new CoV, it is
necessary to understand the genetic component of the virus to implement diagnostic
methods, new treatments, and vaccines. Here, we report the complete genome se-
quence of a SARS-CoV-2 strain from a Peruvian patient; the infection was probably
acquired from another individual who had travelled to Italy.

For this study, RNA was purified from nasal and pharyngeal swabs from a patient
with COVID-19 disease and was amplified using tagged random primers, according to
a previously reported protocol (sequence-independent, single-primer amplification
[SISPA]) (2). Briefly, first-strand cDNA was synthesized using the K-8N primer and
SuperScript III reverse transcriptase (Thermo Fisher Scientific), and then the first-strand
cDNA was converted into double-stranded cDNA using Klenow polymerase (Promega).
Finally, sequence-independent PCR amplification was conducted using primer K
and Platinum Taq DNA polymerase, high fidelity (Thermo Fisher Scientific). The DNA
obtained was subjected to next-generation sequencing (NGS) using the Nextera XT
kit and an Illumina MiSeq sequencer. NGS was performed by the National Reference
Laboratory of Biotechnology and Molecular Biology of the Instituto Nacional de
Salud, Perú.

The fastq files (2,359,909 reads) were cleaned using Groomer v 1.1.5 and Trimmo-
matic v 0.38.0 algorithms in the Galaxy platform (3). The reads (2,249,787 paired-end
reads) were mapped against the SARS-CoV-2 reference genome (GenBank accession
number NC_045512) using the BWA-MEM v 0.7.17.1 algorithm in the Galaxy platform.
The reads were assembled using SPAdes v 3.12.0 in the Galaxy platform and were
compared to the reference genome using CONTIGuator v 2.7.4 (4). Nucleotide and
amino acid variations were detected using the SnpEff v 4.3T program (http://snpeff
.sourceforge.net/). Genome sequences reported for SARS-CoV-2 strains belonging to
the G, S, or V clade were obtained from the Global Initiative on Sharing All Influenza
Data (GISAID) database (https://www.gisaid.org) and aligned using CLUSTAL W v 2.1 (5).
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FIG 1 Phylogenetic analysis of genome sequences reported for SARS-CoV-2 strains belonging to the G, S, or V clade, obtained from the GISAID database
(https://www.gisaid.org). Phylogeny of the genomes was inferred using the neighbor-joining algorithm with 1,000 bootstrap replicates in MEGA X v 10.0.5. The
arrow indicates the location of the genome sequence reported here. The scale at the bottom indicates evolutionary distance, in substitutions per nucleotide.
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Phylogenetic analysis was performed using MEGA X v 10.0.5 (6), using the neighbor-
joining algorithm with 1,000 bootstrap replicates. All tools were used with default
parameters.

The near-complete genome of Peruvian SARS-CoV-2 has 29,856 bp, with an average
coverage of 84.9�; there were no indels detected. The sequenced genome presents
content as follows: 8,915 adenosines (28%), 5,490 cytosines (19%), 5,859 guanines
(19%), and 9,592 thymines (34%). Phylogenetic analysis of this virus genome showed
that it was grouped in SARS-CoV-2 clade G, which is consistent with that in the other
reported cases in South America (Fig. 1).

Analysis of variations indicates few changes in relation to the reference sequence for
the Wuhan strain (GenBank accession number NC_045512) from December 2019. We
detected a mutation of C to T in noncoding position 25 and other mutations in coding
regions that generated amino acid changes such as S1433P, P4720L, and D6909G in the
polyprotein encoded by the orf1ab gene, D614G in the spike glycoprotein (S), and
R203K and G204R in the nucleocapsid protein (N).

We are currently sequencing and analyzing more complete genomes from different
regions of Peru to understand the dispersion of the virus and to associate this
information with epidemiological data. In this sense, the contribution of SARS-CoV-2
genomes from different countries could facilitate understanding the spread of this virus
in South America and worldwide.

Data availability. This SARS-CoV-2 genome from Peru was deposited in the inter-
national GISAID database (accession number EPI_ISL_415787) and in GenBank (acces-
sion number MT263074). The accession numbers for the Illumina MiSeq sequence
raw reads in the NCBI Sequence Read Archive (SRA) are PRJNA623683 (BioProject),
SRS6448834 (SRA), and SAMN14556477 (BioSample).
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