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ABSTRACT We report the whole-genome sequences of new enterovirus D94 and
D111 strains, isolated from cultures from stool specimens collected from acute flac-
cid paralysis (AFP) cases for poliovirus surveillance in Angola during 2010.

The genus Enterovirus contains 15 species within Picornaviridae, a large family of
small nonenveloped positive-sense, single-stranded RNA (;7.5-kb) viruses. Five

enterovirus (EV) species D types have been described, including EV-D68, EV-D70, EV-
D90, EV-D111, and EV-D120 (1). EV-D94 and EV-D111 were originally identified in the
framework of poliovirus-focused acute flaccid paralysis (AFP) surveillance in Africa.
Isolation and characterization of EV-D94 have been described for human stool samples
collected in the Democratic Republic of the Congo (2) and from sewage specimens col-
lected in Egypt (3). EV-D111 was isolated from human stool samples collected in
Central African Republic and in Cameroon (4).

We report the whole-genome sequences of new EV-D94 and EV-D111 strains, iso-
lated in rhabdomyosarcoma (RD) cells from stool samples collected during AFP surveil-
lance in Angola in 2010. Stool suspensions were prepared by adding 5 ml minimal
essential medium (MEM), 0.5 g glass beads, and 0.5 ml chloroform to 1 g stool sample.
The mixture was mixed vigorously for 30 min in a shaker and centrifuged at 3,000 rpm
for 30 min at 4°C (5). RD cells were inoculated with 50 ml of the stool suspension and
incubated in 5% CO2 at 37°C. Cell cultures were observed and harvested when they
produced a cytopathic effect (5). Viral RNA was extracted from cell culture superna-
tants, using the QIAamp viral RNA minikit with on-column DNase digestion (Qiagen).
Double-stranded cDNA was generated using the qScript Flex cDNA synthesis kit
(Quantabio), using random hexamers and oligo(dT). Illumina libraries were prepared
using the Nextera XT library preparation kit and sequenced on an Illumina MiSeq
instrument using a 500-cycle paired-end run with multiplexing as previously described
(6). Over 350,000 reads were generated per sample.

The raw data were processed through an in-house bioinformatics pipeline (6). Briefly,
human reads were removed from raw FASTQ data using Bowtie 2 v2.3.3.1 (7), followed by
primer trimming, adapter trimming, and Phred quality score filtering (removing reads with
a score of ,20) using Cutadapt v1.8.3 (8). Read deduplication was performed using the
Python script Dedup.py (6), and deduplicated reads were de novo assembled into contigs
using SPAdes v3.7.0 (9) with default k-mers. Read mapping, alignment, and sequence iden-
tity comparison with prototype reference, as well as contig annotation, were performed
using Geneious vR11 (Biomatters). All tools were run with default parameters unless other-
wise specified. The EV-D94 genome of 7,402 bases has a GC content of 43%. The EV-D111
of 7,403 bases has a GC content of 43%. The genome is complete as inferred by alignment
and 59 and 39 sequence conservation of the enterovirus D species. The average read cover-
age for both viruses was.500-fold.
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The EV-D94 genome (ANG/2010-23293) shared 85% nucleotide identity (NI) over the
genome and 97% amino acid identity (AI) over the coding region compared to the prototype
strain E210 (Egyptian sewage [5]). The sequences had 85%, 85%, 84%, and 87% NI and 98%,
98%, 95%, and 98% amino acid identity over the VP1, P1, P2, and P3 regions, respectively.

The EV-D111 genome (ANG/2010-23294) shared 87% NI over the genome and 97% AI
over the coding region compared to strain CMR-TOK-230 (GenBank accession number
MK032898) (prototype KK2640 only contained fragmented sequences). The sequences shared
88%, 87%, 87%, and 89% NI, as well as 97%, 97%, 97%, and 98% AI over the VP1, P1, P2, and
P3 regions, respectively. The study strain represents the only complete genome sequence for
EV-D111 in GenBank.

Enterovirus D genomes other than EV-D68 are rarely reported; these isolates and
sequences will facilitate future virologic studies on enterovirus D.

Data availability. The EV-D94 and EV-D111 genome sequences have been deposited
in GenBank under the accession numbers MT081370 to MT081371. The postprocessed fastq
reads have been deposited in the Sequence Read Archive under the accession numbers
SRR13403396 and SRR13403770.
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