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Recently, a report in Viruses has highlighted the problem of porcine circovirus-like
(PCL) virus [1]. PCLV is a novel circular replication-associated protein (Rep)-encoding
single stranded (CRESS) DNA virus, which was first identified in swine fecal samples in the
United States in 2011 [2]. PCLYV is reported to be associated with porcine diarrheal disease,
and there is currently a lack of effective detection methods to monitor and understand the
development of this virus.

Pigs are almost ubiquitous as farm animals and are a great source of protein. Neonatal
piglets are highly susceptible to certain enterovirus infections, leading to diarrhea, which
has caused significantly increased mortality and morbidity in piglets [3]. Current research
has shown that PCLV mostly exists in piglets. This virus can cause diarrhea in piglets
and seriously endanger the health of piglets, and it is rarely reported in mature pigs [4,5].
At present, although there is no serious outbreak of PCLV in China, it has appeared in
many provinces, and its potential threat cannot be ignored. Since 2014, this virus has been
reported in Sichuan province, Anhui, Guangxi, and Guangdong, China (Figure 1) [4,5]. In
February 2022, we also identified PCLV from fecal swabs of 5-day-old piglets in Hunan
Province (data not shown). It is worth noting that PCLV was identified for the first time
in dead sows suffering from porcine epidemic diarrhea virus (PEDV) in Anhui province
in 2021, providing new epidemiological information for adult pigs infected with PCLV
(Figure 1) [1].

Viral diarrheal diseases caused by various swine diarrhea etiologies and co-infections
with multiple viruses are very common in diarrheal pigs [2,6]. Current research has shown
that PCLV virus is co-infected with other viruses, such as porcine circovirus 2 (PCV-2),
porcine parvovirus (PPV) and PEDV [1,4,5]. Some co-infection cases caused the death
of piglets [1]. Whether PCLV is a decisive factor in the fatal case or its presence could
promote the infection and replication of other viruses and result in the death of pigs requires
further verification.

Through complete genomic sequence alignment analysis, it was found that there were
multiple amino acid mutations at the same site of PCLV genomes of different branches,
and it was noted that a Chinese strain of PCLV showed recombination at the Rep gene [1].
Given recombination is a driving force in the evolution of viruses, it is speculated that
PCLV may be in a state of continuous evolution, and the impact of this evolution is
unpredictable. Future research needs to clarify the impact of mutations on virus replication

Viruses 2022, 14, 962. https:/ /doi.org/10.3390/v14050962

https:/ /www.mdpi.com/journal /viruses


https://doi.org/10.3390/v14050962
https://doi.org/10.3390/v14050962
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/viruses
https://www.mdpi.com
https://doi.org/10.3390/v14050962
https://www.mdpi.com/journal/viruses
https://www.mdpi.com/article/10.3390/v14050962?type=check_update&version=1

Viruses 2022, 14, 962

20f3

References

and transmission mechanisms. There are also studies showing that reported PCLV genomes
have high similarities (>80%) with the sequence of Bo-Circo-like virus CH, a calf diarrhea-
related calf diarrhea discovered in China in 2018, and Po-Circo-like virus-21 shares the
highest similarities of 93.9% with Bo-Circo-like virus CH [7]. However, the genome of the
virus had only one larger ORF. This finding indicated that the virus is different from PCV
and is similar to human fecal viruses [8]. These reports remind us that the prevention and
control of PCLV infection will be extremely challenging if PCLV can be transmitted across
species to non-porcine hosts and adapted to new species.
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Figure 1. Geographic distribution of pigs with porcine circovirus-like virus in China. Provinces
where the porcine circovirus-like virus has occurred are shown in orange, with detailed information,

such as time, address, and virus name.

At present, PCLV has not been successfully isolated from cells, and it is temporarily
impossible to conduct animal model tests on the pathogenicity of PCLV. Therefore, we
cannot determine the factors that have influenced the evolution of PCLV viruses. Both
natural selection and mutational pressures appear to influence PCLV evolution, and these
factors warrant further attention. At the same time, we should speed up the research on its
pathogenic mechanism and epidemic potential, and be alert to the harm caused by PCLV
to the pig industry to avoid a large-scale PCL epidemic.
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