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ABSTRACT Here, we report the complete coding sequence of a pasivirus found in
the tonsil of a conventionally reared pig from a herd with respiratory disease in
Sweden. The genome displays 75% to 87% and 81% to 94% nucleotide and amino
acid sequence identity, respectively, to genomes of pasiviruses from other parts of
the world.

Pasiviruses (genus Pasivirus, family Picornaviridae) are believed to have swine as
their natural host. Similar to other members of the family Picornaviridae, they

have a positive-sense single-stranded RNA genome encoding a single polyprotein
(1). The first member of genus Pasivirus was discovered in healthy piglets in France
in 2012 through the use of high-throughput sequencing (2). Since that first discov-
ery, pasiviruses have been found in other parts of the world, such as China,
Hungary, the United States, Germany, and Romania (3–6). In a recent metagenomic
study, we showed that pasivirus is also present in Sweden (7). As only a short region
(1,481 nucleotides [nt]) was obtained through the metagenomic analysis, we have
now analyzed these samples further and report here the complete coding sequence
for a pasivirus found in Swedish pigs.

A viral metagenomic approach was used to investigate the viral composition of
tonsil samples from eight conventionally reared Swedish pigs from a farrow-to-finish
herd that has a history of a high prevalence of respiratory lesions registered in the
respiratory tract of the pigs at slaughter. Through this analysis, a longer pasivirus contig
was identified in one of the samples (7). In short, the tonsil tissue was homogenized in
sterile phosphate-buffered saline (PBS) using Precellys CK14 tubes prior to filtration
(0.45 �M) and DNase I treatment. RNA was extracted using a GeneJET RNA extraction
kit, and DNA was extracted using a GeneJET genomic DNA purification kit. Prior to
sequencing, the RNA was reverse transcribed into cDNA and randomly amplified by
single-primer isothermal amplification (SPIA) using the Ovation transcriptome sequenc-
ing (RNA-seq) V2 kit. The DNA was also randomly amplified by random PCR (rPCR) as
previously described (8, 9). The products were sequenced at SciLifeLab/Genome Center
(Uppsala, Sweden) using the Ion S5 XL system, the Ion Plus fragment library kit for the
AB Library Builder system was used to build the libraries, and the libraries were loaded
onto a 530 chip. The raw reads (1,600,262; average length, 243 nt) were trimmed based
on length (�50 nt) and quality (Q � 20) (number of reads after trimming, 1,419,391;
average length, 190 nt). The de novo assembly tool in CLC Genomic workbench (v12)
was used to assemble the reads using the default parameters. BLASTX through Dia-
mond (v0.8.26) was used to annotate the reads. Although the majority of the viral reads
in this tonsil belonged to teschovirus, additional viruses were identified, such as
adenovirus and parvovirus, as well as pasivirus. The 125 pasivirus reads did not cover
the complete genome, but assembly of the reads yielded a 1,481-nt-long contig (7). As
pasivirus has not been detected in Sweden before and few pasivirus genome se-
quences are publicly available, in this study, we sequenced the complete coding region
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of the detected pasivirus. The mentioned contig and additional pasivirus reads found
in the data set were used to design primers (Table 1) to cover the complete coding
sequence of the identified pasivirus.

PCR was performed using the Platinum SuperFi DNA polymerase; the PCR products
were purified using a GeneJET PCR purification kit and sent to Macrogen for Sanger
sequencing. The quality check and the assembly of the Sanger sequences were
performed using SeqMan (Lasergene v9; DNAStar). A 6,402-bp-long nucleotide se-
quence, with a GC content of 42%, covering the complete coding region of the
pasivirus genome, was obtained. The sequence for isolate SPaV-A/SWE/2017 has been
submitted to GenBank (accession number MT043281.1). ClustalW and pairwise analysis
showed that the obtained genome has a 75% to 87% nucleotide identity to the
currently available full-length genomes at NCBI. The closest similarity was to a German
isolate (LT898422) sampled in 2014. The reported nucleotide sequence codes for a
2,134-amino-acid (aa)-long polyprotein, and the sequence identity on an amino acid
level is 81% to 94% to other pasiviruses available at NCBI. Phylogenetic analysis of the
Swedish isolate together with the seven available complete genomes at NCBI was
performed with MEGA7 (10) using maximum likelihood and a bootstrap value of 1,000.
In this analysis, the Swedish isolate grouped with the previously mentioned German
isolate (Fig. 1).

TABLE 1 Primers used to amplify the complete coding sequence of the investigated
pasivirus

Primer name Primer sequence (5=–3=)
Pasi_1F TAGGGTGTGGGCCTGC
Pasi_1R CCACCCACACTCAGAAGAATC
Pasi_2F CTGGAATAGTAAAGATTTGATATTGGCTAC
Pasi_2R CTGACCGCTACTCACATCC
Pasi_3F TGCACACAATAATTCTTCTGCTAATG
Pasi_3R CGAGCACTCAAAGACATTGC
Pasi_4F TAAACAGTTAATTAAAGATACGTTGGGATC
Pasi_4R CTGTTTAACAATATCAGTAATAAGATCATTAACAG
Pasi_5F AATTATACCGTTAGGGCACGC
Pasi_5R AAGGTTGGTGCACACGTAC
Pasi_6F CTTACACGTGGCTGGTAATGG
Pasi_6R TGACCACAAACCTAGGAAAGC

FIG 1 Phylogenetic analysis of the complete coding sequence of porcine pasiviruses. The evolutionary history was
inferred by using the maximum likelihood method based on the Tamura-Nei model. There were a total of 6,388
positions in the final data set. Evolutionary analyses were conducted in MEGA7 (10). The sequence from our study
is marked with a black diamond.
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The polyprotein amino acid sequence was analyzed further using InterPro, and
several conserved domains were identified, as follows: rhv-like/Picornavirus coat pro-
tein (aa position 105 to 487), helicase of super family 3 (aa 1152 to 1317), core protein
P3A (aa 1380 to 1462), picornavirus peptidase C3A/C3B (aa 1529 to 1661), and RNA-
directed RNA polymerase C-terminal domain (aa 1693 to 2119).

In summary, we report the complete coding sequence of a pasivirus infecting pigs
in Sweden. At present, few viral genome sequences of this virus are publicly available,
and further studies are needed to determine the evolution of these viruses and what
effect they may have on porcine health.

Data availability. The genome sequence has been deposited in GenBank under the
accession number MT043281.1, and the data set containing the raw reads has been
deposited under the BioSample accession number SAMN08969270.
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