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ABSTRACT Here, we report the coding-complete genome sequences of 23 severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) samples from the Philippines.
Sequences were obtained from nasopharyngeal and oropharyngeal swabs from corona-
virus disease 2019 (COVID-19)-positive patients. Mutation analysis showed the presence
of the D614G mutation in the spike protein in 22 of 23 genomes.

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), belonging to the
family Coronaviridae and the genus Betacoronavirus, is the causative agent of

coronavirus disease 2019 (COVID-19) (1). In the Philippines, the first confirmed
SARS-CoV-2 case was reported on 30 January 2020 (2), and as of 31 August 2020,
more than 200,000 cases had been reported (3). Here, we announce the coding-
complete genome sequences of 23 SARS-CoV-2 samples collected between 3 April
and 18 July 2020 from COVID-19 reverse transcriptase PCR (RT-PCR)-positive
Filipino patients (4). Viral RNA was extracted from nasopharyngeal/oropharyngeal
swabs using a QIAamp viral RNA minikit (Qiagen) and used as the template for
amplicon sequencing using ARTIC SARS-CoV-2 V3 primers (4). DNA libraries were
constructed and multiplexed using an Illumina DNA prep kit and then pooled
before sequencing. Sequencing was performed on a MiSeq instrument using the
MiSeq reagent kit v.2 (Illumina). Reference mapping was performed with the
Burrows-Wheeler Aligner MEM algorithm (BWA-MEM) using the Wuhan-Hu-1 ge-
nome sequence (GenBank accession no. NC_045512.2) as the reference sequence (5).
Primer region trimming and call variants (Q, $25) were performed using iVar v.1.2.2 (6)
and SAMtools (7), respectively. Consensus sequences were generated using iVar v.1.2.2
(6) (Q,$25; depth of coverage,$10). Gaps, deletions, and ambiguous bases were identi-
fied and confirmed by genome-guided assembly with the reference sequence using
Trinity v.2.8.5 (8) and Sanger sequencing. The lineage and clade were determined using
Pangolin v.2.0.4 (9), GISAID clade nomenclature (10), and phylogenetic analysis (11–13).
We used MEGA v.7.0 (14) to examine nucleotide and amino acid substitutions. All tools
were run with default parameters. The raw reads yielded a total of 8.4 gigabases (94% of
the clusters with a Phred quality score [Q] of $30). The reads obtained were 35 to 251
nucleotides long, and 0.87 to 1.48 million reads were obtained per library. Consensus
sequence lengths were similar to those of the Wuhan-Hu-1 strain, with the mean cover-
age ranging from 2,361� to 7,177�.

Table 1 shows the strain details and mutations. A total of 20/23 genomes collected
between 25 June and 18 July 2020 were classified under clade GR/lineage B.1.1, a
major lineage frequently found in Europe and exported to the rest of the world (9, 10).
Two genomes (2/23) from 6 and 7 July 2020 were classified under clade GR/lineage
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B.1.1.28, found in Brazil (89%), the United Kingdom (8%), and China (2%) (https://cov
-lineages.org/lineages/lineage_B.1.2.html). A single genome (1/23) was classified under
clade O/lineage B.6, a global lineage mostly found in Singapore and India (https://cov
-lineages.org). Four amino acid substitutions (ORF1b-P314L, S-D614G, N-R203K, and N-
G204R) unique to clade GR (both lineages B.1.1 and B.1.1.28) were seen in all our
sequences in this clade. Two sequences of lineage B.1.1 had a 21-nucleotide deletion
in the N gene region. Five substitutions (ORF1a-R226K, ORF1a-E1126K, ORF1a-L3930F,
S-V1176F, and ORF7b-V21I) were observed uniquely in 2 sequences of lineage B.1.1.28.

None of the Philippine SARS-CoV-2 sequences in GISAID (accessed 22 August 2020)
with a collection date before 25 June 2020 (15, 16) contained the D614G mutation.
From the same set of data, lineage B.1.1 containing D614G was found in a sample col-
lected on 25 June 2020. This observation coincides with our findings that the D614G
mutation was observed in samples collected in June 2020 (16). Our findings show the
presence of lineages B.6, B.1.1, and B1.1.28, with the latter being first reported in the
Philippines in this study.

The D614G mutation is currently the most prevalent variant worldwide and is asso-
ciated with higher viral RNA levels and titers of pseudoviruses (17). In this study, all
patients had no history of travel outside the country and acquired the disease in the
National Capital Region, Region 3, or Region 4A (Table 1), providing evidence of local
transmission. Multiple lineages and strains could have been introduced by travelers
and Filipino repatriates (18). The D614G mutation is replacing and rapidly surpassing in
prevalence the original strain circulating prior to June 2020 and may partially explain
the rapid rise of cases in the Philippines.

Data availability. The SARS-CoV-2 genomes from the Philippines were deposited
in the GenBank database (accession no. MT919768 to MT919790). The raw reads have
been deposited in the NCBI Sequence Read Archive (SRA accession no. SRS7273360 to
SRS7273382). The BioProject accession no. is PRJNA659293. The BioSample accession
no. are SAMN15903138 to SAMN15903160.
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