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Full-length or nearly full-length RNA genome sequences for 98 rhinovirus (RV) A isolates (from the Enterovirus genus of the
Picornaviridae family), representing 43 different genotypes, were resolved as part of ongoing studies to define RV genetic diver-

sity and its potential link to respiratory disease.
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he University of Wisconsin hospitals and clinics in Madison,

WI, are actively engaged in virus surveillance as part of several
long-term studies to determine the extent of diversity of rhinovi-
rus (RV) genomes in respiratory secretions and to ascertain
whether virus genomic sequence variation is linked to cold symp-
toms and asthma exacerbations. Respiratory samples from infant
cohorts of the Childhood Origins of Asthma (COAST), Rhino-
Gen, and T Regulatory Cells and Childhood Asthma (T-Reg)
studies were surveyed for these data. The initial screens employed
multiplex PCR assays (1), rhinovirus PCR (2), or both. Of samples
collected between 1999 and 2010, hundreds were identified as sol-
itary RV infections. Partial sequencing of the 5'-untranslated re-
gion (UTR) assigned many initial species (A, B, or C) and geno-
type identifications (GenBank accession no. JX041186 to
JX041253), as has been reported (3). Nearly complete-genome-
length datasets were then derived using massively parallel se-
quencing applied directly to patient samples without viral propa-
gation, thereby eliminating the influence of amplification
pressures.

The frozen nasal lavage fluids (300 ul) were treated with DNase
1 (Ambion) and the RNA was extracted using Xpress EZ-RNA kits
(Express Biotech). cDNA was prepared using the Ovation RNA-
Seq system (NuGEN), and purified using Agencourt RNAClean
XP beads (Agencourt). Libraries were prepared from these
(1.5 ug) using TruSeq DNA kits (Illumina). Adapters containing
6-nucleotide index sequences were ligated to the fragments of the
libraries. After size selection and PCR enrichment, the indexed
library pools were sequenced on 2 X 100 bp runs using a HiSeq
2000 sequencer (Illumina). Potential RV reads were first identified
using low-stringency BLAST searches against all known RV se-
quences (4). These were assembled using the Velvet software (Il-
lumina). This single-pass methodology gave, on average, 93%
coverage to a depth of 8 to 10 reads for 179 study-specific isolates.

The preferred RV nomenclature (5) designates the species let-
ter (A, B, or C) and type number (e.g., A16). The clinical isolate
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designations are unique to each accession number. With regard to
RV-A, the most populous species (78 genotypes), the sequencing
resolved full-length or nearly full-length genomes for 98 isolates,
representing 43 different genotypes. These include the first de-
scriptions of new genotypes A103 to A106. Of these, A104 to A106
had been prematurely assigned as A24, A57, and A71, respectively
(3). Relative to the prototype RV-A genomes, which average 7,132
bases (b) (4), most of the new assemblies were missing the
difficult-to-sequence 5" and/or 3’ termini (average, A379 b) and
occasionally, short internal fragments (<100 b) for which the
contigs could not be explicitly linked. Nevertheless, every new
sequence (average, 6,686 b; median, 6,753 b) was unambiguously
aligned with the complete index compilation of the RV prototype
genomes (4) for full genotyping according to the recognized In-
ternational Committee on Taxonomy of Viruses (ICTV) criteria
for this species (5). This collection represents the largest group of
RV-A data at this level of sequence coverage derived directly from
clinical samples.

Nucleotide sequence accession numbers. Each contiguous
RV-A data set has been deposited in GenBank using the listed
accession numbers. Each unit described here is the first genome
version of the sequence of that isolate: A01, JN798558, JN815255,
JN837694, and JQ837724; A10, JN541269, JN798575, IN798582,
and JN815247; A12, JF781511; A15, IN541268; Al16, IN562722,
JN614992, JN798564, JN798574, JN815253, JN990704, and
JX074057; A18, JF781496 and JF781508; A19, JQ747746 and
JQ747750; A20, IN541270, JN614993, TN798571, and JQ994494;
A21, JN837693 and JQ747747; A23, JN621244, JN815254, and
JN837696; A24, JN798563; A28, JN798577, JN798580, and
JQ747751; A30, IN798557; A33, IN815250 and JN990707; A34,
JE781510, JF781512, and JN562720; A36, JF781497, IN614994,
JN621243, JN798583, JN798584, JN815241, JN815242,
JN815246, JN837697, and JX074050; A38, JN541272 and
JQ994496; A40, JN798579, JQ245967, and JX074051; A43,
JN815237; A44, JN815252; A47, JN837692; A49, JN621241,
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JN798561, and JN798589; A51, JN562725; A53, JN798587 and
JQ837718; A58, JX025558; A59, IN541266; A60, IN798590; A61,
JN798560; A65, JF781504 and JQ245966; A66, JN112340,
JN621246, and JQ837715; A67, IN621245; A68, IN798578; A75,
JE781503 and JN837690; A76, JN815238, JX074049, and
JX074055; A80, JN798576, JN798586, and JN990705; A82,
JN798556, JN798585, and JQ837722; A89, JQ837716 and
JQ837719; A101, JQ245965; A103, JQ747749 and ]Q994499;
A104, IN562727, JX074047, and JX193797; A105, JN614995 and
JN990699; A106, JQ245971 and JX025555.

ACKNOWLEDGMENTS

This work was supported by National Institutes of Health Public Health
Service grants PO1-HL70831 (COAST), U19-A1070503 (RhinoGen), R01-
HL080072 (T-Reg), U19-AI104317 (to A.C.P.), and HL091490 (to
S.B.L.). This project was also funded in part from the National Insti-
tute of Allergy and Infectious Diseases, National Institutes of Health,
Department of Health and Human Services, under contract
HHSN272200900009C.

2 genomea.asm.org

REFERENCES

1.

Genome Announcements

Lee WM, Grindle K, Pappas T, Marshall DJ, Moser MJ, Beaty EL, Shult
PA, Prudent JR, Gern JE. 2007. High-throughput, sensitive, and accurate
multiplex PCR-microsphere flow cytometry system for large-scale compre-
hensive detection of respiratory viruses. J. Clin. Microbiol. 45:2626-2634.
http://dx.doi.org/10.1128/JCM.02501-06.

. Lee WM, Kiesner C, Pappas T, Lee I, Grindle K, Jartti T, Jakiela B,

Lemanske RF, Shult PA, Gern JE. 2007. A diverse group of previously
unrecognized human rhinoviruses are common causes of respiratory ill-
nesses in infants. PLoS One 2:¢966. http://dx.doi.org/10.1371/journal.pone
.0000966.

. Lee WM, Lemanske RF, Evans MD, Vang F, Pappas T, Gangnon R,

Jackson DJ, Gern JE. 2012. Human rhinovirus species and season of in-
fection determine illness severity. Am. J. Respir. Crit. Care Med. 186:
886—891. http://dx.doi.org/10.1164/rccm.201202-03300C.

. Palmenberg AC, Spiro D, Kuzmickas R, Wang S, Djikeng A, Rathe JA,

Fraser-Liggett CM, Liggett SB. 2009. Sequencing and analyses of all known
human rhinovirus genomes reveal structure and evolution. Science 324:
55-59. http://dx.doi.org/10.1126/science.1165557.

. McIntyre CL, Knowles NJ, Simmonds P. 2013. Proposals for the classifi-

cation of human rhinovirus species A, B and C into genotypically assigned
types. J. Gen. Virol. 94:1791-1806. http://dx.doi.org/10.1099/vir.0.053686-0.

March/April 2014 Volume 2 Issue 2 e00200-14


http://www.ncbi.nlm.nih.gov/nuccore?term=JN798561
http://www.ncbi.nlm.nih.gov/nuccore?term=JN798589
http://www.ncbi.nlm.nih.gov/nuccore?term=JN562725
http://www.ncbi.nlm.nih.gov/nuccore?term=JN798587
http://www.ncbi.nlm.nih.gov/nuccore?term=JQ837718
http://www.ncbi.nlm.nih.gov/nuccore?term=JX025558
http://www.ncbi.nlm.nih.gov/nuccore?term=JN541266
http://www.ncbi.nlm.nih.gov/nuccore?term=JN798590
http://www.ncbi.nlm.nih.gov/nuccore?term=JN798560
http://www.ncbi.nlm.nih.gov/nuccore?term=JF781504
http://www.ncbi.nlm.nih.gov/nuccore?term=JQ245966
http://www.ncbi.nlm.nih.gov/nuccore?term=JN112340
http://www.ncbi.nlm.nih.gov/nuccore?term=JN621246
http://www.ncbi.nlm.nih.gov/nuccore?term=JQ837715
http://www.ncbi.nlm.nih.gov/nuccore?term=JN621245
http://www.ncbi.nlm.nih.gov/nuccore?term=JN798578
http://www.ncbi.nlm.nih.gov/nuccore?term=JF781503
http://www.ncbi.nlm.nih.gov/nuccore?term=JN837690
http://www.ncbi.nlm.nih.gov/nuccore?term=JN815238
http://www.ncbi.nlm.nih.gov/nuccore?term=JX074049
http://www.ncbi.nlm.nih.gov/nuccore?term=JX074055
http://www.ncbi.nlm.nih.gov/nuccore?term=JN798576
http://www.ncbi.nlm.nih.gov/nuccore?term=JN798586
http://www.ncbi.nlm.nih.gov/nuccore?term=JN990705
http://www.ncbi.nlm.nih.gov/nuccore?term=JN798556
http://www.ncbi.nlm.nih.gov/nuccore?term=JN798585
http://www.ncbi.nlm.nih.gov/nuccore?term=JQ837722
http://www.ncbi.nlm.nih.gov/nuccore?term=JQ837716
http://www.ncbi.nlm.nih.gov/nuccore?term=JQ837719
http://www.ncbi.nlm.nih.gov/nuccore?term=JQ245965
http://www.ncbi.nlm.nih.gov/nuccore?term=JQ747749
http://www.ncbi.nlm.nih.gov/nuccore?term=JQ994499
http://www.ncbi.nlm.nih.gov/nuccore?term=JN562727
http://www.ncbi.nlm.nih.gov/nuccore?term=JX074047
http://www.ncbi.nlm.nih.gov/nuccore?term=JX193797
http://www.ncbi.nlm.nih.gov/nuccore?term=JN614995
http://www.ncbi.nlm.nih.gov/nuccore?term=JN990699
http://www.ncbi.nlm.nih.gov/nuccore?term=JQ245971
http://www.ncbi.nlm.nih.gov/nuccore?term=JX025555
http://dx.doi.org/10.1128/JCM.02501-06
http://dx.doi.org/10.1371/journal.pone.0000966
http://dx.doi.org/10.1371/journal.pone.0000966
http://dx.doi.org/10.1164/rccm.201202-0330OC
http://dx.doi.org/10.1126/science.1165557
http://dx.doi.org/10.1099/vir.0.053686-0
http://genomea.asm.org

	Genome Sequences of Rhinovirus A Isolates from Wisconsin Pediatric Respiratory Studies
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS
	REFERENCES


