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ABSTRACT We report here the complete genome sequence of a West Nile virus (WNV)
strain from the first laboratory-confirmed human case of neuroinvasive WNV infection in
Cyprus. Phylogenetic analysis showed that this WNV strain grouped clearly into genetic
lineage 1, clade 1a, cluster 2.

West Nile virus (WNV) is a neurotropic mosquito-borne pathogen belonging to the
Flavivirus genus within the Flaviviridae family. The virus is maintained in an

enzootic cycle in birds, which act as amplifying hosts for ornithophilic mosquito vectors
belonging to Culex spp., but it can be transmitted to other mammals, including humans
serving as dead-end hosts (1, 2). WNV is an enveloped, single-stranded positive-sense
RNA virus of approximately 11 kb. WNV strains have been classified into at least seven
putative genetic lineages; however, only lineages 1 and 2 have been associated with
significant outbreaks in humans. Recently, we reported the first human case of neuro-
invasive West Nile virus infection in Cyprus in an elderly nonimmunosuppressed patient
with a clinical picture of rapidly progressing ascending paralysis mimicking Guillain-
Barré syndrome (3). The aim of this study was to establish and characterize the
complete genomic sequence of the virus isolate obtained from this patient.

Previously, it was shown that whole-transcriptome amplification techniques, which
are based on multiple-displacement amplification, can be successfully used for ampli-
fication of RNA virus genomes (4). Because of the limited amount of viral genomic
material available, a similar approach was employed here using the Quantitect whole-
transcriptome kit (Qiagen) to increase the amount of cDNA necessary for sequencing
the complete genome. The successful amplification of the viral RNA was followed by
Sanger sequencing of overlapping PCR products. Sequenced amplicons were assem-
bled in BioEdit version 7.0.2, and phylogenetic analyses were conducted in MEGA6 (5).
The sequenced genome comprises 10,982 nucleotides with a polyprotein of 3,434 amino
acids being encoded within a single open reading frame. Phylogenetic analysis showed
that the WNV strain from Cyprus grouped clearly into genetic lineage 1, clade 1a,
cluster 2, and had the highest nucleotide identity with a strain isolated recently from
a dromedary camel in the United Arab Emirates in 2015 (6, 7). Cluster 2 strains have
been isolated from European and African epidemics and are believed to originate from
North Africa (8). Comparative genome analysis revealed that the Cyprus strain contains
the N-linked glycosylation site (NYST) in the E protein, starting at position 154, which
is associated with neuroinvasiveness and increased pathogenicity (9).

The first evidence of WNV in Cyprus stems from a serological and ectoparasite
survey of migratory birds in the Eastern Mediterranean between 1966 and 1971
conducted by the U.S. Department of Defense. A WNV was isolated from a barred
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warbler, (Sylvia nisoria) that was later sequenced and found to belong to lineage 2 (10).
Since Cyprus lies on the path of several major migratory bird routes, the introduction
of WNV on the island is expected given that several mosquito species of the genus
Culex are abundant in Cyprus (11).

In conclusion, we report the complete genome sequence of a West Nile virus strain
obtained from the first human case of neuroinvasive WNV infection in Cyprus. Phylo-
genetic analysis revealed that the virus belongs to lineage 1a.

Accession number(s). The nucleotide sequence of the WNV strain WNV_Cy2016
determined in this study has been deposited at GenBank under accession no.
MF797870.
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