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Complete Genome Sequence of a Novel Human Enterovirus 85
(HEV85) Recombinant with an Unknown New Serotype HEV-B
Donor Sequence Isolated from a Child with Acute Flaccid Paralysis
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A Chinese human enterovirus 85 (HEV85) isolate, HTYT-ARL-AFP02F/X]J/CHN/2011, was isolated from a stool specimen of a
child with acute flaccid paralysis in Xinjiang, China, in 2011. The complete genome sequence revealed that a natural intertypic
recombination event had occurred between HEV85 and a previously undescribed serotype of HEV-B.
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uman enteroviruses (HEVs) are members of the genus En-

terovirus within the family Picornaviridae, order Picornavi-
rales, and include four species: HEV-A, HEV-B, HEV-C, and
HEV-D (1). HEV85 belongs to the HEV-B species, which cur-
rently consists of 60 serotypes. HEV-B viruses are usually associ-
ated with the pathology of diseases such as acute aseptic meningi-
tis; acute flaccid paralysis (AFP); hand, foot, and mouth disease;
and viral myocarditis (2-5).

The prototype strain of HEV85, strain BAN00-10353/BAN/
2000, was identified in a stool sample from a patient who had
presented with AFP in Bangladesh in 2000 (6). At present, only a
single nucleotide sequence of HEV85 (the complete genome se-
quence of the prototype strain) is available in the GenBank data-
base. We report a complete genome sequence of a Chinese HEV85
strain (named HTYT-ARL-AFPO2F/XJ/CHN/2011). This strain was
isolated from a stool specimen of a patient with AFP in the Xinjiang
Uygur Autonomous Region of China in 2011 during AFP surveil-
lance activities conducted in support of global polio eradication.

The complete genome sequence of the Chinese HEV85 isolate
was acquired according to the published strategies for HEV se-
quencing after purification by plaque assay (7-9). Raw sequence
data were assembled using Sequencher software (version 4.0.5).
Sequence alignments and phylogenetic trees were generated using
the MEGA program (version 5.0) (10), whereas the similarity plot
was generated and Bootscan analysis was performed using the
SimPlot program (version 3.5.1) (11).

The genome organization of the Chinese HEVS85 strain is sim-
ilar to those of the other reported HEV genomes. It is 7,423 nu-
cleotides (nt) long and is composed of a single, large open reading
frame of 6,579 nt that encodes a polyprotein of 2,191 amino acids.
The nucleotide and amino acid sequence similarities between the
Chinese HEV85 strain and the prototype strain were 86.66% and
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98.08%, respectively. Phylogenetic analysis showed that they were
clustered with the HEV85 prototype strain for the PI coding re-
gion, but it did not show high sequence homology with the P2 and
P3 coding regions. Furthermore, the high bootstrap value obtained in
Bootscan analyses strongly suggests that recombination events oc-
curred between HEV85 and a new serotype HEV-B that has not been
previously described. The likely crossover site appears to be after nt
3370 in the 2A region. These findings highlight that recombination is
a common phenomenon occurring in HEVs (12-15) and that many
novel serotype HEVs remain to be isolated and described.

Together with the isolation of HEV85, a novel and recently
identified HEV serotype, the trapping of an unknown new sero-
type HEV-B donor sequence in the Chinese HEV85 recombinant
described in this study suggests that new HEV-B serotypes may be
in circulation in the Xinjiang region of China. Hence, we have
increased HEV surveillance in the Xinjiang region to determine
the precise donor sequence of the new serotype HEV.

Nucleotide sequence accession number. The nucleotide se-
quence of the complete genome of HEV85 recombinant strain
HTYT-ARL-AFPO2F/X]J/CHN/2011 has been submitted to GenBank
under accession number JX898909.

ACKNOWLEDGMENTS

This study was supported by the National Natural Science Foundation of
China (project no. 30900063 and 81101303 ), Key Technologies R&D Pro-
gram of National Ministry of Science (project no. 2012ZX10004-201) and
the National Key Technology R&D Program of China (project no.
2008BAI56B00).

REFERENCES

1. Knowles NJ, Hovi T, Hyypia T, King AMQ, Lindberg M, Pallansch MA,
Palmenberg AC, Simmonds P, Skern T, Stanway G, Yamashita T, Zell
R. 2011. Picornaviridae, p 855—880. In King AMQ, Adams MJ, Carstens

genomea.asm.org 1


http://creativecommons.org/licenses/by-sa/3.0/
http://www.ncbi.nlm.nih.gov/nuccore?term=JX898909
http://genomea.asm.org

2 genomea.asm.org

Sun et al.

EB, Letkowitz EJ (ed), Virus taxonomy: classification and nomenclature of
viruses: ninth report of the International Committee on Taxonomy of
Viruses. Elsevier, San Diego, CA.

. dos Santos GP, da Costa EV, Tavares FN, da Costa L], da Silva EE.
2011. Genetic diversity of echovirus 30 involved in aseptic meningitis cases
in Brazil (1998-2008). J. Med. Virol. 83:2164-2171.

. Grimwood K, Huang QS, Sadleir LG, Nix WA, Kilpatrick DR, Oberste
MS, Pallansch MA. 2003. Acute flaccid paralysis from echovirus type 33
infection. J. Clin. Microbiol. 41:2230-2232.

. Verma NA, Zheng XT, Harris MU, Cadichon SB, Melin-Aldana H,
Khetsuriani N, Oberste MS, Shulman ST. 2009. Outbreak of life-
threatening coxsackievirus B1 myocarditis in neonates. Clin. Infect. Dis.
49:759-763.

. Zhu Z, Xu WB, Xu AQ, Wang HY, Zhang Y, Song LZ, Yang HL, Li Y,
Ji F. 2007. Molecular epidemiological analysis of echovirus 19 isolated
from an outbreak associated with hand, foot, and mouth disease (HFMD)
in Shandong Province of China. Biomed. Environ Sci 20:321-328.

. Dalldorf G, Sickles GM, Plager H, Gifford R. 1949. A virus recovered
from the feces of poliomyelitis patients pathogenic for suckling mice. J.
Exp. Med. 89:567-582.

. Brown B, Oberste MS, Maher K, Pallansch MA. 2003. Complete
genomic sequencing shows that polioviruses and members of human en-
terovirus species C are closely related in the noncapsid coding region. J.
Virol. 77:8973—8984.

. Oberste MS, Penaranda S, Maher K, Pallansch MA. 2004. Complete
genome sequences of all members of the species human enterovirus A. J.
Gen. Virol. 85:1597-1607.

. Zhang Y, Wang J, Guo W, Wang H, Zhu S, Wang D, Bai R, Li X, Yan
D, Zhu Z, Tan X, An H, Xu A, Xu W. 2011. Emergence and transmission

Genome Announcements

pathways of rapidly evolving evolutionary branch C4a strains of human
enterovirus 71 in the central plain of china. PLoS One 6:€27895.

. Tamura K, Peterson D, Peterson N, Stecher G, Nei M, Kumar S. 2011.

MEGAS: molecular evolutionary genetics analysis using maximum likeli-
hood, evolutionary distance, and maximum parsimony methods. Mol.
Biol. Evol. 28:2731-2739.

. Lole KS, Bollinger RC, Paranjape RS, Gadkari D, Kulkarni SS, Novak

NG, Ingersoll R, Sheppard HW, Ray SC. 1999. Full-length human
immunodeficiency virus type 1 genomes from subtype C-infected sero-
converters in India, with evidence of intersubtype recombination. J. Virol.
73:152-160.

. Bouslama L, Nasri D, Chollet L, Belguith K, Bourlet T, Aouni M,

Pozzetto B, Pillet S. 2007. Natural recombination event within the capsid
genomic region leading to a chimeric strain of human enterovirus B. J.
Virol. 81:8944—8952.

. McWilliam Leitch EC, Cabrerizo M, Cardosa J, Harvala H, Ivanova OE,

Kroes AC, Lukashev A, Muir P, Odoom J, Roivainen M, Susi P, Trallero
G, Evans DJ, Simmonds P. 2010. Evolutionary dynamics and temporal/
geographical correlates of recombination in the human enterovirus echo-
virus types 9, 11, and 30. J. Virol. 84:9292-9300.

. Zhang Y, Wang H, Zhu S, Li Y, Song L, Liu Y, Liu G, Nishimura Y,

Chen L, Yan D, Wang D, An H, Shimizu H, Xu A, Xu W. 2010.
Characterization of a rare natural intertypic type 2/type 3 penta-
recombinant vaccine-derived poliovirus isolated from a child with acute
flaccid paralysis. J. Gen. Virol. 91:421-429.

. Zhang Y, Zhu S, Yan D, Liu G, Bai R, Wang D, Chen L, Zhu H, An H,

Kew O, Xu W. 2010. Natural type 3/type 2 intertypic vaccine-related
poliovirus recombinants with the first crossover sites within the VP1 cap-
sid coding region. PLoS One 5:e15300.

January/February 2013 Volume 1 Issue 1 e00015-12


http://genomea.asm.org

	Complete Genome Sequence of a Novel Human Enterovirus 85 (HEV85) Recombinant with an Unknown New Serotype HEV-B Donor Sequence Isolated from a Child with Acute Flaccid Paralysis
	Nucleotide sequence accession number. 
	ACKNOWLEDGMENTS
	REFERENCES


