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ABSTRACT We report 19 nearly complete genome sequences of influenza C virus
isolated from clinical samples recovered from children in the Philippines between 2014
and 2019.

Influenza C virus (ICV), a member of the Orthomyxoviridae family, consists of an antisense
single-stranded RNA genome in seven segments: polymerase basic 2 (PB2), polymerase

basic 1 (PB1), polymerase 3 (P3), hemagglutinin-esterase (HE), nucleoprotein (NP), matrix (M),
and nonstructural (NS). HE protein determines the antigenic properties of ICV, and currently,
there are six different lineages (1). ICV mainly causes mild upper respiratory tract illnesses in
children. However, sometimes it also causes lower respiratory tract illnesses, such as bronchi-
tis, bronchiolitis, and pneumonia (2–5). ICV has been recognized as a common respiratory
pathogen in humans (6–10). In our previous study, we analyzed ICV strains isolated between
2009 and 2013 in the Philippines. We determined the complete sequences of coding regions
(CDS) of the HE, M, and NS gene segments and partial sequences of the four internal gene
segments; we observed that the composition of the internal genes of the Philippines strains
differed from that of Japanese strains (11). In this study, we aimed to determine the com-
plete genome sequences of all seven gene segments of ICV in children in the Philippines
between 2014 and 2019. The study was approved by the Ethics Committee of Tohoku
University Graduate School of Medicine, Japan, and the Institutional Review Board of the
RITM, Philippines.

We conducted a cohort study on Biliran Island from 2014 to 2019 and collected nasal or
nasopharyngeal swabs from children with acute respiratory illness (12). We also collected
samples from hospitalized children with severe pneumonia in a hospital-based study on
Palawan Island from 2014 to 2016 (13). ICV was isolated and propagated in Madin–Darby
canine kidney cell culture using a microplate method (11, 14), and total RNA in the cell
culture supernatant was extracted using a QIAamp viral RNA minikit (Qiagen, Hilden,
Germany). DNA libraries were generated using the TruSeq stranded mRNA LT sample
prep kit and sequenced (100-bp paired-end reads) on a NovaSeq 6000 S4 flow cell on
the Illumina NovaSeq 6000 platform at Macrogen Japan Corporation (Tokyo, Japan).
CLC Genomics Workbench version 20.0.4 (Qiagen, Hilden, Germany) was used for data analy-
sis. Quality control of the raw reads, including removal of adapter sequence and low-quality
reads, was performed using the default settings of CLC Workbench. Consensus sequences
were extracted from the mapped reads after simultaneous mapping of the reads to
the following reference sequences: GenBank accession number NC_006307 for PB2,
NC_006308 for PB1, NC_006309 for P3, NC_006310 for HE, NC_006311 for NP, NC_006312
for M, and NC_006306 for NS.

The average coverage per sample ranged from 5,390 to 152,413 reads (Table 1). The
minimum and maximum depths of coverage in the CDS of all samples were 143 and 551,997
reads, respectively. The full length of the CDS was covered at more than 100� depth. Based
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on a phylogenetic analysis of the HE gene, the samples were divided into two lineages: C/
Kanagawa and C/Sao Paulo (Fig. 1).

These nearly complete genome sequences reveal the ICV lineages that circulated between
2014 and 2019 in the Philippines.

Data availability. The nearly complete genome sequences of 19 ICV isolates have been
deposited in GenBank (accession numbers MZ330881 to MZ331013). The raw sequencing
reads were deposited in the NCBI Sequence Read Archive under BioProject accession number
PRJNA719209.
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