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ABSTRACT Here, we report the genome of a putative densovirus infecting the car-
rot psyllid Bactericera trigonica, obtained by inverse PCR and named Bactericera
trigonica densovirus (BtDNV). The ambisense genome of BtDNV is identical in struc-
ture to those of the ambidensoviruses, and its encoded proteins share the highest
sequence identity with the Asian citrus psyllid Diaphorina citri densovirus.

The carrot psyllid Bactericera trigonica transmits “Candidatus Liberibacter so-
lanacearum,” which causes major economic losses (1). Introduction of native re-

combinant viruses as expression vectors inside their insect vectors could be an alter-
native management strategy for disruption of “Ca. Liberibacter solanacearum”
transmission. Ambidensoviruses (Parvoviridae, Densovirinae) are linear single-stranded
DNA (ssDNA) viruses with an ambisense genome expression strategy that infect insects,
crustaceans, and echinoderms (2). The autoreplicative nature and small (5- to 6-kb)
genome length of densoviruses facilitate their use as vectors for gene delivery (3, 4).
Here, we describe the complete genome of a putative densovirus infecting B. trigonica,
which has the potential for development as an expression vector. Total RNA was
extracted from B. trigonica adults collected in Israel (5), and mRNA was enriched by
oligo(dT). The mRNA was reverse transcribed by random hexamers and sequenced with
an Illumina HiSeq 4000 instrument. Illumina transcriptome sequencing (RNA-seq) reads
were de novo assembled using the Trinity platform, as decribed by Ghosh et al. (5), and
used to search for viral proteins at the NCBI nonredundant protein (nr) database, as
previously described (6), using Diamond BLASTX with the command line “diamond
blastx -query trinity_file -db nr_database.dmnd -out outputfile.xml -outfmt 5 -salltitles.”
We filtered for the sequences that have an E value smaller than 1E�5. Subsequently, we
found several contigs that matched Diaphorina citri densovirus with an E value smaller
than 1E�10. The search revealed the presence of nine short contigs with similarity
to densoviruses. However, the short contigs assembled from the cDNA library varied,
and no consensus sequence could be derived. Therefore, primers were designed from
one of the nine contigs to PCR amplify a fragment encoding the structural proteins. PCR
amplification (primers F-5=-CCAATATGCAATTGAGGTTGTG-3= and R-5=-TTGGTTTGAACA
ACAAATTGCATA-3=) and Sanger sequencing of a 1,631-bp fragment of the densovirus
from DNA extracted from B. trigonica adults by using a DNeasy blood and tissue kit
(Qiagen) confirmed its presence. The complete genome was obtained by PCR ampli-
fication of the replicative forms of the virus using an inverse PCR strategy with
primers (F-5=-GAACTGAGCTCGAGCACGAGCATC-3= and R-5=-TACGGGCTCAGTGGGA
GGTGAAC-3=) designed to amplify a 3,124-bp fragment, followed by primer walking
from both directions. We tentatively name this virus Bactericera trigonica densovirus
(BtDNV).

The BtDNV genome is comprised of 4,631 nucleotides (47% GC content), starting
and terminating with 90- and 101-bp-long 5= and 3= untranscribed region (UTR)
regions, respectively, and it contains four open reading frames (ORFs). The ORFs were
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identified using the ORFfinder and CDD search tools (NCBI). The BtDNV genome
organization facilitates bidirectional transcription similar to that of ambidensoviruses,
with the nonstructural (NS) proteins (ORF1 and ORF2) being translated from the sense
strand and the structural proteins (ORF3 and ORF4) being translated from the comple-
mentary strand. BtDNV-encoded proteins were compared and analyzed using the
pBLAST algorithm. ORF1 (nucleotides 90 to 1439) initiated at a TTG start codon and
encodes a 449-amino acid (aa) nonstructural protein with highest identity (34.7%) to a
nonstructural protein of Diaphorina citri densovirus (DcDNV; GenBank accession num-
ber ANH56808) (7). A nonstructural protein similar (44.6%) to that of the NS1 protein of
DcDNV (ANH56809), putatively initiated at a CTG start codon, is translated from ORF2
(nucleotides 182 to 2212) of BtDNV. Similarly to DcDNV, NS2- or NS3-translating ORFs
were also found to be absent in the BtDNV genome. The structural proteins VP4 (573
aa) and VP1 (202 aa), encoded in ORF3 (nucleotides 3941 to 2220) and ORF4 (nucleo-
tides 4536 to 3928), had sequence identity with the VP4 (44.6%) and VP1 proteins
(39.1%) of DcDNV, respectively. An 8-bp-long intergenic region separates the ORFs on
the sense strand from those on the complementary strand.

Data availability. The BtDNV genome is available in GenBank under accession
number MN364694.
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