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ABSTRACT We report coding-complete genome sequences of 44 severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) strains of the alpha and delta variants identified from
patients in Kamphaeng Phet, Thailand. Two nonsense mutations in open reading frame 3a
(ORF3a) (G254*) and ORF8 (K68*) were found in the alpha variant sequences. Two lineages
of the delta variant, B.1.617.2 and AY.30, were found.

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), belonging to the
Coronaviridae family and the Betacoronavirus genus, has been reported in Kamphaeng

Phet province (KPP), Thailand, since 23 December 2020 (1). Surveillance of viral genetic varia-
tion provides information that could be useful for developing a prevention and control plan.

A total of 44 viral RNA samples extracted from nasopharyngeal/oropharyngeal swab
specimens from SARS-CoV-2 patients under investigation and general population surveil-
lance among subjects with unknown coronavirus disease 2019 (COVID-19) vaccination
status were tested. These samples included samples from high-risk close contacts of pos-
itive cases and active cases found in an outbreak area from 3 May 2021 to 18 July 2021.
This work was performed under a Walter Reed Army Institute of Research (WRAIR) public
health research/nonresearch determination (WRAIR number 2741) to support core public
health functions. The investigators have adhered to the policies for protection of human
subjects as prescribed in publication AR 70-25.

Samples were extracted with the QIAamp viral RNA minikit (Qiagen) and MagCore
nucleic acid extraction kit and sequenced by the ARTIC protocol with v3 primers (2). DNA
library preparation and sequencing were performed with a DNA library preparation kit and
the MiSeq reagent kit v2 (2 � 250 nucleotides), respectively. Two sequencing runs (22 sam-
ples/run) were performed on the Illumina MiSeq platform. Sequence reads from 94% of the
clusters, with Phred quality (Q) scores of $30, were analyzed. Bioinformatic methods were
described in previous reports (3, 4) and in Table 1. These methods included the Burrows-
Wheeler Aligner (BWA) MEM algorithm (5), which was used for sequence mapping with the
Wuhan-Hu-1 genome (GenBank accession number NC_045512.2), and iVar v1.2.2 (6) and
SAMtools (7), which were used for primer region trimming and variant calling (Q scores of
$25), respectively. Consensus sequences were generated using iVar v1.2.2 (Q scores of$25
and depth of coverage [DOC] of$10�). Ambiguous bases, deletions, and gaps were identi-
fied and confirmed by genome-guided assembly with the reference sequence using Trinity
v2.8.5 (8) and Sanger sequencing. Pangolin v3.1.14 with lineages version 2021-09-28 (9),
GISAID clade nomenclature (10), and phylogenetic analysis (11–13) were used to determine
SARS-CoV-2 lineages. Nextclade v1.6.0 (14) was used to identify variants. All tools were run
with default parameters.
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Individual genome characteristics are summarized in Table 1. The reads obtained were
35 to 251 nucleotides in length, and the average length was 217 nucleotides. Consensus
sequences of coding regions were 29,387 to 29,402 bp in length, with the mean DOC ranging
from 3,636� to 8,642�. Of 44 sequences, 20 and 24 were identified as alpha and delta var-
iants, respectively. The alpha variants were found from 3 May 2021 to 18 July 2021, whereas
the delta variants were found from 24 June 2021 to 18 July 2021. The phylogenetic tree is
shown in Fig. 1.

Amino acid substitutions found in the alpha and delta variants from KPP when aligned
with the sequences of the first corresponding variants collected in Thailand are shown in
Table 1. Two nonsense mutations, i.e., G254* and K68* in open reading frame 3a (ORF3a) and
ORF8 genes, respectively, were not found in the first alpha variant virus in Thailand but were
found in all alpha variant viruses in this study. K68* was reported previously (15). G254* in
ORF3a resulted in the predicted absence of 18 amino acid residues (positions 254 to 271) at
the C terminus of the protein, located in a region thought to carry several B cell epitopes (16).
Mutations in ORF3a were previously described as potentially having an impact on viral infec-
tivity and pathogenesis (16–18). Among the 24 delta variant viruses from KPP, 8 sequences
were identified as B.1.617.2 lineage and 16 sequences were identified as AY.30 lineage.

In conclusion, the two variants of concern, alpha and delta, were identified from
May to July 2021 in KPP. Nonsense mutations in ORF3a and ORF8 were found in the
alpha variant sequences. Two lineages of the delta variant were found.

Data availability. The sequences from this study were deposited in GenBank (accession
numbers MZ888515 to MZ888557 andMZ895505). Individual accession numbers are indicated
in Table 1. The raw reads were deposited in the NCBI Sequence Read Archive (SRA) (accession
numbers SRR15571382 to SRR15571425). The BioProject accession number is PRJNA757144.
The BioSample accession numbers are SAMN20934606 to SAMN20934649.

FIG 1 Maximum likelihood phylogenetic tree of 47 SARS-CoV-2 coding sequences, including 44 sequences from this study (black), the first collected alpha
variant sequence from Thailand (GISAID accession number EPI_ISL_1346626), which was collected on 21 December 2020 (green), the first collected delta
variant sequence from Thailand (GISAID accession number EPI_ISL_2104743), which was collected on 2 May 2021 (green), and the reference Wuhan-Hu-1
genome sequence (GenBank accession number NC_045512.2) (blue). Multiple sequence alignments were performed using MAFFT v7.475 with default
settings (11). The tree was constructed by using IQ-TREE v2.1.2 (12) with substitution model TIM21F1I and 1,000 ultrafast bootstrap replicates and was
visualized by using FigTree v1.4.2 (13).
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