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Genomic Characterization of
Enterovirus D68 from St. Louis,
Missouri, USA

Technical Appendix

Supplemental Methods

Genome sequencing: Total nucleic acid was extracted using the NucliSENS
easyMAG instrument (bioMérieux, Marcy I'Etoile, France). DNase-treated samples were
used to make cDNA as previously described (1,2). Dual-indexed sequencing libraries
were constructed. Enterovirus/rhinovirus sequences were enriched by using a NimbleGen
custom sequence capture reagent (Roche/NimbleGen, Madison, W1, USA) with probes
targeting all complete enterovirus and rhinovirus genomes in GenBank as of February
2014. Paired-end, 100-base sequences were generated on the Illumina HiSeq 2500
platform in rapid mode (Illumina Inc., San Diego, CA, USA). Primer sequences were
removed with Flexbar (3). Sequences were assembled with IDBA-UD (4). Data were
visualized by using Tablet (5). The most contiguous sequence was manually evaluated
and improved. The genome was annotated with VIGOR (6,7). Genome and VP1
sequences were compared by using the NIAID Virus Pathogen Resource (ViPR)
(http://www.viprbrc.org) (8). In brief, VP1 sequences were downloaded from ViPR, and
unique sequences that spanned a 723 base pair amplicon that was commonly deposited in
the database were used (positions 2209-2931 in the St. Louis strain genome). Newly
sequenced CDC strains were added to the datasets. VP1 sequences were clustered at 99%
identity to obtain an easily visualized set of sequences. Nucleotide sequences were
aligned with MUSCLE (9) and compared by the maximum-likelihood method by using
RAXML (10) bootstrapped 100 times. Trees were visualized by using iTOL (11). Viruses
were typed by aligning sequence reads to a complete set of viral reference genomes using

BWA mem (12). Variants were identified by using VarScan (13). The sequence of the St.
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Louis reference strain was deposited into GenBank, accession no. KM881710, BioProject
PRINA263037.
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Technical Appendix Table. Disease severity and virus type

Sample Severity Virus typing results

EV-D68_STL 2014 1 Severe EV-D68

EV-D68_STL 2014 2 Severe Rhinovirus C

EV-D68 STL 2014 3 Severe EV-D68

EV-D68_STL_2014 4 Severe Rhinovirus B

EV-D68_STL_2014_5 Severe EV-D68

EV-D68_STL 2014 6 Severe EV-D68

EV-D68_STL_2014 7 Severe EV-D68

EV-D68_STL 2014 8 Severe Rhinovirus C

EV-D68_STL 2014 9 Severe EV-D68

EV-D68_STL_2014_10 Severe EV-D68

EV-D68_STL 2014 11 Moderate Not determined

EV-D68_STL_2014_12 Moderate EV-D68

EV-D68_STL 2014 13 Moderate EV-D68

EV-D68_STL_2014 14 Mild Rhinoviruses A, C, and
coxsackievirus

EV-D68_STL_2014 15 Mild Not determined

EV-D68_STL_2014_16 Mild Rhinovirus A

EV-D68_STL_ 2014 17 Mild Not determined
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Appendix Figure. Genomic comparison of St. Louis EV-D68 strains. Genomic differences
between the 9 St. Louis strains and the most closely related sequence (CU134) from the public
database are illustrated. Each genome is represented by a horizontal line. The genome positions
(x-axis) are given relative to the St. Louis EV-D68_STL_2014 12 strain, which is the top genome
in the figure. The genome features are indicated by colored bars across the genome and are
described in detail in the key to the right of the figure. Genome features that are not represented
in the sequence data from the sample (i.e., not covered by reads) are indicated by a thin black
line and no colored bar. Total percentages of the genome that is represented in the sequencing
data are shown to the right of each genome representation. Single nucleotide changes, compared
with EV-D68_STL_ 2014 12, are shown by red triangles. Amino acid changes are indicated by

blue triangles.
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