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Complete Genome Sequence of an Enterovirus A71 Strain
Isolated in 2006 from a Patient in Shenzhen, Southern China,
with a Lethal Case of Enterovirus Infection
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ABSTRACT The whole-genome sequence of an enterovirus A71 strain (EV71/SHEN-
ZHENO001/2006) isolated in 2006 from a patient with a fatal case of enterovirus infec-
tion was determined. Phylogenetic analysis based on the complete VP1 gene classi-
fied this strain as subgenotype C4a.

nterovirus A71 (EV-A71), a member of the genus Enterovirus of the family Picorna-

viridae, is one of the main causative agents of hand, foot, and mouth disease
(HFMD) in children and infants across the Asia-Pacific region (1-4). EV-A71 infections
were frequently associated with various central nervous system symptoms, including
aseptic meningitis, encephalitis, acute flaccid paralysis, and even death (5-7). The large
EV-A71 outbreaks resulted in hundreds of deaths in mainland China in 2008. In the
same year, HFMD was designated a class C notifiable disease (8-10). Complete genome
sequences of EV-A71 strains isolated before 2008 are useful for understanding the
genetic evolution of EV-A71 in mainland China.

On June 20, 2006, a 2-year-old girl was diagnosed at the Children’s Hospital of
Shenzhen with severe hand, foot, and mouth disease. The patient manifested fever,
sparse rash on the feet and buttocks, and oral ulcers before being sent to the hospital.
She then developed vomiting, lethargy, muscle twitching, and aseptic encephalitis. The
girl died a few days after hospitalization. Fecal specimens from this case were positive
for EV-A71, as detected by real-time reverse transcription-PCR (RT-PCR). Also, the strain
was cultured in RD cell lines. Then, a pair of universal primers, EVA-F16 (5’-TTAAAAC
AGCCTGTGGGTTGCACCCACTC-3’) and EVA-R13 (5'-TTTTTTTTTTITTTITTITTTTTTTGCTA
TTCT-3’), was designed to amplify the whole genome of the EV-A71 strain using a
Primescript One Step RT-PCR kit version 2 (TaKaRa, Japan). Amplified DNA product was
sequenced by a commercial corporation (TaKaRa, Japan) using a primer-walking
method. Contigs were assembled using Sequencer version 4.9. The raw genome
sequences were examined before submission to GenBank by using BioEdit version
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7.2.5. Molecular phylogeny was investigated using the program MEGA 6.06 (11). Citation Yao X-J, Chen L, Yang H, Meng J,
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Accession number(s). The full-length genome sequence of the strain EV71/

SHENZHENO001/2006 from this study was deposited in GenBank under the accession
no. MG208882.

ACKNOWLEDGMENTS
Funding for this research was provided by the Shenzhen Science and Technology
Research Project (project JCYJ20170306160217433) in Shenzhen, China.

Shenzhen, China.

REFERENCES

1.

Volume 6

McMinn P, Lindsay K, Perera D, Chan HM, Chan KP, Cardosa MJ. 2001.
Phylogenetic analysis of enterovirus 71 strains isolated during linked
epidemics in Malaysia, Singapore, and Western Australia. J Virol 75:
7732-7738. https://doi.org/10.1128/JVI.75.16.7732-7738.2001.

. Schmidt NJ, Lennette EH, Ho HH. 1974. An apparently new enterovirus

isolated from patients with disease of the central nervous system. J
Infect Dis 129:304-309. https://doi.org/10.1093/infdis/129.3.304.

. Brown BA, Oberste MS, Alexander JP, Jr, Kennett ML, Pallansch MA. 1999.

Molecular epidemiology and evolution of enterovirus 71 strains isolated
from 1970 to 1998. J Virol 73:9969-9975.

. Tan XJ, Huang XY, Zhu SL, Chen H, Yu QL, Wang HY, Huo XX, Zhou JH,

Wu Y, Yan DM, Zhang Y, Wang DY, Cui AL, An HQ, Xu WB. 2011. The
persistent circulation of enterovirus 71 in People’s Republic of China:
causing emerging nationwide epidemics since 2008. PLoS One 6:€25662.
https://doi.org/10.1371/journal.pone.0025662.

. Huang CC, Liu CC, Chang YC, Chen CY, Wang ST, Yeh TF. 1999. Neuro-

logic complications in children with enterovirus 71 infection. N Engl J
Med 341:936-942. https://doi.org/10.1056/NEJM199909233411302.

. Komatsu H, Shimizu Y, Takeuchi Y, Ishiko H, Takada H. 1999. Outbreak of

severe neurologic involvement associated with enterovirus 71 infection.
Pediatr Neurol 20:17-23. https://doi.org/10.1016/S0887-8994(98)00087-3.

. McMinn P, Stratov |, Nagarajan L, Davis S. 2001. Neurological manifes-

Issue 10 e00074-18

The views and conclusions from this report are those of the authors and do not
necessarily represent the official opinion of the Shenzhen CDC.
We are grateful to the pediatricians from the HFMD sentinel surveillance system in

tations of enterovirus 71 infection in children during an outbreak of
hand, foot, and mouth disease in Western Australia. Clin Infect Dis
32:236-242. https://doi.org/10.1086/318454.

. Zhang Y, Zhu Z, Yang W, Ren J, Tan X, Wang Y, Mao N, Xu S, Zhu S, Cui

A, Zhang Y, Yan D, Li Q, Dong X, Zhang J, Zhao Y, Wan J, Feng Z, Sun J,
Wang S, Li D, Xu W. 2010. An emerging recombinant human enterovirus
71 responsible for the 2008 outbreak of hand foot and mouth disease
in Fuyang city of China. Virol J 7:94. https://doi.org/10.1186/1743-422X
-7-94.

. Sun LM, Zheng HY, Zheng HZ, Guo X, He JF, Guan DW, Kang M, Liu Z, Ke

CW, Li JS, Liu L, Guo RN, Yoshida H, Lin JY. 2011. An enterovirus 71
epidemic in Guangdong Province of China, 2008: epidemiological, clin-
ical, and virogenic manifestations. Jpn J Infect D 64:13-18.

. Zhang Y, Tan XJ, Wang HY, Yan DM, Zhu SL, Wang DY, Ji F, Wang XJ, Gao

YJ, Chen L, An HQ, Li DX, Wang SW, Xu AQ, Wang ZJ, Xu WB. 2009. An
outbreak of hand, foot, and mouth disease associated with subgenotype
C4 of human enterovirus 71 in Shandong, China. J Clin Virol 44:262-267.
https://doi.org/10.1016/j.jcv.2009.02.002.

. Tamura K, Stecher G, Peterson D, Filipski A, Kumar S. 2013. MEGAG6:

molecular evolutionary genetics analysis version 6.0. Mol Biol Evol 30:
2725-2729. https://doi.org/10.1093/molbev/mst197.

genomea.asm.org 2


https://www.ncbi.nlm.nih.gov/nuccore/MG208882
https://doi.org/10.1128/JVI.75.16.7732-7738.2001
https://doi.org/10.1093/infdis/129.3.304
https://doi.org/10.1371/journal.pone.0025662
https://doi.org/10.1056/NEJM199909233411302
https://doi.org/10.1016/S0887-8994(98)00087-3
https://doi.org/10.1086/318454
https://doi.org/10.1186/1743-422X-7-94
https://doi.org/10.1186/1743-422X-7-94
https://doi.org/10.1016/j.jcv.2009.02.002
https://doi.org/10.1093/molbev/mst197
http://genomea.asm.org

	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

