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ABSTRACT Coxsackievirus group A (CV-A) strains are important pathogens of hand,
foot, and mouth disease and herpangina. We report here the near-complete ge-
nome sequences of 12 CV-A strains isolated from infants and children with different
clinical diseases. The presented data will be very useful for future genome-based ep-
idemiological studies.

Coxsackievirus group A (CV-A) strains belong to the genus Enterovirus in the family
Picornaviridae (http://www.picornaviridae.com/enterovirus/enterovirus.htm). Entero-

viruses (EVs) are a group of naked positive single-stranded RNA viruses, and their
genome comprises a 5= untranslated region (UTR), four capsid proteins (VP1 to VP4),
seven nonstructural proteins (2A to 2C and 3A to 3D), and a 3= UTR (1). EVs are
associated with various human diseases, such as hand, foot, and mouth disease (HFMD),
herpangina (HA), encephalitis, myelitis, upper and lower respiratory diseases, conjunc-
tivitis, and gastroenteritis (2). Coxsackievirus A2 (CV-A2), CV-A6, CV-A10, and CV-A16
strains were frequently associated with HFMD and HA outbreaks and sporadic infec-
tions worldwide over the years (3–7).

In recent years, emerging CV-A2, CV-A6, and CV-A10 strains were frequently de-
tected in HFMD and HA patients in Shenzhen, China. In order to investigate the genetic
characteristics of these strains, a total of 12 CV-A strains associated with different
clinical diseases, collected between 2012 and 2015, were selected for amplification of
the genome sequences. Detailed epidemiological data for these strains (listed in
Table 1) demonstrate that CV-A strains display considerable phenotypic variation. Viral
RNA was extracted directly from fecal samples or anal swab specimens using a High
Pure viral RNA kit (Roche). These strains were typed by real-time reverse transcription
(RT)-PCR and seminested RT-PCR (8). Then, a pair of universal primers, EVA-F30
(5=-TTAAAACAGCCTGTGGGTTGTACCCACCCA-3=) and EVA-R36 (5=-GCTATTCTGGTTATA
ACAAATTTACCCCCACCAGTC-3=), targeting the 5= UTR and 3= UTR of the enterovirus A
strains, respectively, were used to amplify near-complete genomes of these strains by
a one-step RT-PCR method, as described previously (9). The genome sequence of each
strain was amplified independently, and a DNA product of �7,400 bp was determined
using a primer-walking method (TaKaRa, Dalian, China) (10). Contigs of �800 bp
sequenced by the Sanger method were assembled into a genome sequence using the
program Sequencher version 4.9.

The genome length, GC content, and most closely related strain in GenBank of the
12 CV-A strains of this study are summarized in Table 1. The four CV-A2 strains of this
study show 1.2% to 3.6% nucleotide (nt) differences across the entire genome and 0.6%
to 1.1% amino acid (aa) differences across the entire polyprotein. A neighbor-joining
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phylogenetic tree constructed by using the program MEGA7.0.26 (11), based on the
complete VP1 gene of the four CV-A2 strains of this study and CV-A2 reference strains
retrieved from GenBank, indicated that the four CV-A2 strains of the study clustered to
genogroup D according to the genotyping method proposed by Yang et al. (12). The
three CV-A6 strains from this study show 3.5% to 7.4% nt differences and 0.9% to 1.7%
aa differences from each other. Phylogenetic analysis based on the complete VP1
sequence showed that these three CV-A6 strains belong to subgenogroup D3 (13). The
four CV-A10 strains of the study show 3.7% to 4.8% nt differences and 0.9% to 1.4% aa
differences from each other. These four CV-A10 strains belong to subgenogroup
C2 based on phylogenetic analysis of the VP1 gene (14). The CV-A16 strain CVA16/
Shenzhen179/CHN/2014 was assigned to subgenotype B1b based on phylogenetic
analysis of the VP1 gene (15).

Data availability. The near-complete genome sequences of 12 coxsackievirus
group A strains from the present study have been deposited in DDBJ/ENA/GenBank
under the accession numbers listed in Table 1.
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