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ABSTRACT In this article, we document the first isolation of a replication-competent
deformed wing virus from Vespa crabro in Italy. Although the virus has never been iso-
lated from this insect, the sequence of this virus shows a strong sequence homology
with isolates obtained from Apis mellifera, which is considered its natural host.

Deformed wing virus (DWV) is a viral pathogen of honeybees that is responsible for
asymptomatic infection (covert) that can become clinically manifested (overt) in a

stressful situation such as high infestation of the mite Varroa destructor, which is the
biological vector of DWV. Clinical symptoms in honeybees include early death of pupae
and deformed wings, shortened abdomen, and cuticle discoloration in adult bees that
result in an inability to fly (1).

The virus is assigned to the Iflavirus genus belonging to the family Picornaviridae. Its
genome consists of a 10-kb positive single-stranded RNA with a single open reading
frame (ORF) flanked by a long 5= untranslated region (5= UTR) and a short, highly
conserved 3= UTR terminating with a 3= poly(A) tail. DWV sequences available from
various parts of the world share 98% to 99% identity, which is consistent with the
suggested recent global spread of the virus and evolutionary divergence that is still
limited (2).

Here we report the complete nucleotide sequence of a replication-competent DWV
strain isolated from a Vespa crabro queen with deformed wings collected in October
2016 in Italy.

The viral RNA was extracted from V. crabro abdomen using an RNeasy tissue kit
(Qiagen, Hilden, Germany) eluted in 30 �l as previously described (3). Viral cDNA was
synthetized by use of a Superscript II reverse transcriptase kit (Thermo Fisher Scientific,
Waltham, MA, USA) using oligonucleotide dT primers.

A total of 14 overlapping amplicons covering the entire viral genome were gener-
ated using Kapa HF taq polymerase (Kapa Biosystems, Boston, MA, USA) and sequenced
by BMR Genomics (Padova, Italy). Sequences were then assembled using Bioedit
software (4). Sequence analyses were performed by MEGA software and Simplot
software.

The complete sequenced genome is 10,135 nucleotides (nt) in length, comprising 2
UTRs. The long UTR at the 5= end spanning from nt 1 to 1136 contains the putative
internal ribosome entry site (IRES). The ORF spans from nt 1137 to 9817 and encodes
the viral polyprotein. A 317-nt-long UTR is present at the 3= end, including a 31-nt
poly(A) tail.

The DWV V. crabro sequence scored 97.9% nucleotide identity with previously
reported DWV isolated in Italy from Apis mellifera L. (DWV-it, GenBank accession no.
AJ489744) (2). Simplot analysis indicated a 98.22% nucleotide homology to DWV type
A virus (GenBank accession no. NC_004830), which was suggested as the less virulent
circulating strain (5).
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We present the first whole-genome sequence of a DWV type A isolated from a
symptomatic V. crabro collected in Italy. This finding demonstrates for the first time the
presence of DWV in a new species belonging to the family Vespidae. Sequence analysis
showed a strong homology to DWV circulating viruses isolated from Apis mellifera,
indicating the adaptation ability of the virus into a new host. This information is
important to understand alternative transmission routes of the virus.

Accession number(s). The complete genome sequence of deformed wing virus

isolate Vespa_crabro_DWV_PI_2016 has been deposited in the GenBank database
under the accession number KY909333.
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