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This present study has aimed to provide a molecular characterization of rotavirus species A
(RVA) and to determine the frequency of RVC and RVH in fecal specimens from nonvaccinated piglets, across 5 farms in the metropolitan mesoregion of Belém, within the
Amazon region, Brazil. In the previous study, porcine RVA was found in 9.9% (17/172)
during the years 2008-2009. Using RT-PCR, Sanger nucleotide sequencing, and
phylogenetic analyses, the entire genomes of 17 Brazilian porcine RVA strains were
analyzed. The results indicated that all strains shared the same constellation, with the
exception of the VP3 and NSP3 genes, which were M2 and T7 genotypes, respectively.
The VP1, VP2, NSP2, NSP4 and NSP5 coding segments clustered into the Wa-like
constellation; genotype 1, and VP7, VP4, VP6 and NSP1 genes were typically of porcine
origin. RVA genes infecting pigs presented a high degree of nucleotide similarity to strains
from other hosts, including humans. Little is known about the zoonotic potential of
rotaviruses in Brazil, but the results of this study show dynamic interactions between
human and porcine rotavirus strains and constitute an increase in knowledge on the
diversity of RVA strains, in animal reservoirs circulating in the Amazon region.

Introduction
Several viral agents can cause diarrhea in
developing pigs, among which are rotaviruses
(RVs). RVs are the leading cause of serious
diarrhea dehydration in children and animals
worldwide, including piglets in the pre- and
post- weaning stages (Lanata et al., 2013;
Chang, Kim, Saif, 2012). RVs belong to the
Reoviridae family, and possess a genome

composed of approximately 18,500 bp,
consisting of 11 double-stranded RNA
segments inserted into the viral core, which
encodes six structural proteins (VP1-VP4,
VP6 and VP7) and six non-structural proteins
(NSP1 -NSP5 / 6) (Vlasova, Amimo, Saif,
2017). RVs are classified into nine
groups/species (RVA-RVI), and more recently
a new species (RVJ) has been proposed based
on the antigenic properties of the VP6 protein
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(ICTV, 2017; Mihalov-Kovacs et al., 2015;
Bányai et al., 2017). Of these, RVA, RVB,
RVC, RVE and RVH have been described in
swine (Alfieri et al., 1999; Molinari et al.,
2015; Wakuda et al., 2011). Several studies
provide evidence that RVA present in pigs,
due to a high genetic variability in the
antigenic regions, is able to cross the barrier
between species, causing diarrhea in humans
and other domesticated animals, and vice
versa, reinforcing the existence of an
evolutionary relationship (Martella et al.,
2010; Theuns et al., 2015; Papp et al., 2013).
In order to better understand the relationship
between RVA strains in different host species,
Matthijnssens et al., (2011) proposed a new
genomic classification, based on the molecular
characteristics of the genes VP7- VP4- VP6VP1- VP2- VP3- NSP1- NSP2-NSP3- NSP4and NSP5/6, designating different genotypes
Gx-P[x]-Ix-Rx-Cx-Mx-Ax-Nx-Tx-Ex-Hx,
respectively, where "x" defines the genotypes
of the proteins. Epidemiological surveillance
studies show that porcine RVA strains exhibit
a combination of G2-G5, G9 and G11
genotypes with P[6], P[7], P[13], P[19], P[23],
P[26] and P[27], respectively, and are
typically expressed in the I5/I12-R1-C1-M1A8-N1-T1/T7-E1-H1 backbone (Martella et
al., 2010; Silva et al., 2015; Okitsu et al.,
2013).

frequency of 9.9%, with the first registration
of the G3P[23] genotype in Brazil. However,
none of these porcine RVA strains was
molecularly characterized in its complete
genome (Camargo et al., 2012). The present
study aimed to characterize all the genes of
porcine RVA, in addition to describing the
frequency of RVC and RVH in samples from
pig farms in the metropolitan mesoregion of
Belém, located in the North region of Brazil;
to our knowledge this manuscript is the first to
report the sequences of all RVA genes
affecting swine in the Amazon region,
including a description of the M2 genotype in
the country.

In Brazil, most of the studies on RVAaffecting swine occurred in the South and
Southeast of the country, due to their high
pork production level, these regions
containing an important portion (85%) of the
country’s pig population (IBGE, 2016).
However, in the Amazon region, located in
northern Brazil, there is still only limited data
on the genetic diversity of RVA strains
circulating in swine, despite the importance of
these animals as reservoirs for the genetic
diversity of the virus. Camargo et al., (2012)
identified RVA as an important agent for
causing diarrhea in pigs inside the region, at a

RVA detection and RT-PCR

Materials and Methods
Fecal specimens
Samples were collected from April 2008 to
May 2009, from non-vaccinated pigs during
the pre-weaning and post-weaning phases,
from five pig farms, these being of
commercial and medium sizes. These samples
were previously described in the Camargo et
al., (2012) study, which described 9.9%
(17/172) as being positive for RVA, with
partial characterization of the VP7 and VP4
genes, respectively obtaining 70.6% (12/17)
and 23.5% (4/17) G and P genotypes.

The viral genome was extracted from 10%
fecal suspensions through the technique
described by Boom et al., (1990). All RVA
positive samples were submitted to a reverse
transcription polymerase chain reaction (RTPCR), using a panel of primers previously
described by Gouvea et al., (1990), Gentsch et
al., (1992) Varghese et al., (2006),
Matthijnssens et al., (2006), (2008), Barbosa
et al., (2013) Silva et al., (2014) and Cunliffe
et al., (1997), aiming to partially amplify the
eleven RVA genes.
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RVC and RVH detection
Subsequent to extracting the viral genome
from all samples collected (n=172), RVC and
RVH were also investigated by RT-qPCR and
RT-PCR respectively. To detect RVC, the
primers and the hydrolysis probes selected for
the study were based on the study by
Marthaler et al., (2014). While for the
characterization of the RVH VP6 gene, the
technique was performed according to the
model outlined by Molinari et al., (2014).

MH785368-MH785384; VP3 MH785385MH785396; NSP1 MH785397-MH785410;
NSP2
MH785411-MH785425;
NSP3
MH785426 -MH785440; NSP4 MH785441MH785457; NSP5 MH785458-MH785474.
Ethics
This study was approved by the Ethics
Committee for the Use of Animals, of the
EvandroChagas Institute, under copy number
10/2016.

Nucleotide Sequencing

Results and Discussion

The RVA-positive samples were sequenced
from the eleven rotavirus genes, using the
same primers used in RT-PCR and performed
according to the protocol described by the
manufacturer of the Big Dye Terminator kit
(Applied Biosystems, Foster City, CA).
Electrophoresis was carried out on the ABI
Prism 3130xl automatic sequencer (Applied
Biosystems) according to Sanger et al.,
(1977).

Previously, Camargo et al., (2012) described
the genotypes G3, G5 and P[23] in 53%
(9/17), 17% (3/17) and 23% (4/17) of the
samples respectively, and the G3P[23]
combination was detected in 23% (4/17) of
specimens.

Bioinformatics Analysis
Assembly for the partial sequences obtained
was undertaken in the Geneious 10.0.6
program (Kearse et al., 2012), and alignment
was made in the Aliview v.3.0 (Larsson, 2010)
and Mafft v.7.221 programs (Katoh; Toh,
2013). All samples were characterized by a
phylogenetic analysis using prototypes
deposited at Genbank using the BLAST tool.
For the Maxima-Likelihood analysis, the
IQTree v.1.3.0 program (Nguyen et al., 2015)
was used by the Ultrafast Bootstrap (UFboot)
method (Minh et al., 2013) with 1000
bootstrap replicas. The nucleotide similarity
was calculated in MEGA 6.0 (Tamura et al.,
2013). The sample access numbers are:VP7
MH785304-MH785320; VP4 MH785321MH785336; VP6 MH785337- MH785350;
VP1
MH785351-MH785367;
VP2

In this analysis it was possible to describe the
binary combination of other samples, where
the following types were observed: G3P[13]
(35%, 6/17), G5P[13] (29%, 5/17), and
G3P[23] (6%, 5/17); only in one specimen
was the combination not obtained, namely in
G3P[x] (6%, 1/17).
With respect to the genetic constellation, the
following types were observed: G3/G5P[13]/P[23]-I5-R1-C1-M1/M2-A8-N1-T1/T7E1-H1. All strains shared the same
constellation with the exception of the VP3
and NSP3 genes.
The VP1, VP2, NSP2, NSP4 and NSP5 coding
segments clustered into the Wa-like
constellation, genotype 1; and VP7, VP4, VP6
and NSP1 genes were typically of porcine
origin. The genotype constellations for the
porcine RVA samples are shown in Table 1.
RVC findings in the swine samples presented
a positivity of 1.2% (2/172), while RVH was
not identified (data not shown).
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Phylogenetic analysis of genes encoding
structural proteins
In the construction of the VP7 gene’s
phylogenetic tree, the most frequent genotype
was G3, which corresponded to 71% (12/17)
of the isolates, these grouping into a single
clade. They presented 100% similarity to each
other, and a higher nucleotide identity with
strains from an Asian swine origin that
circulated in Thailand, China and Japan, as
well as in Chile. With respect to the G5
genotype, it was detected in 29% of the
samples (5/17), presenting a high similarity
(>93%) with strains of human origin, isolated
in Brazil in 1986 and 1988 (mg28018,
sp30846, rj36700 and IAL-R3029), and one of
97% with a strain of bovine origin
(IAL28xUK) (Figure 1). Phylogenetic analysis
of the VP4 gene showed that the P[13]
genotype was identified in 69% (11/16) of the
findings and was phylogenetically related to
strains from pigs that clustered in the P[13].1
clade, and were more closely related (85%) to
other pig isolates in Japan in 2002 and 2008
(JP35-7 and JP91-K2), and in Ireland (2B) in
2005. Phylogenetic analysis allowed the
identification of four clades.
The first one (P[13].1) included all Brazilian
strains in this study isolated in 2008, and three
strains of pigs collected in Japan (JP357/JP91-K26) and Ireland (2B), which were
classified as P[13]/[22]; the second cluster
(P[13].2) contained only P[13] sequences from
rabbits (previously classified as P [22]):
(160/01, 229/01, 308/01, 3989/3); the third
cluster (P[13].3) was composed of strains
isolated from animals: five from pigs
(CMP29/08, 2-3, CMP213, HP113, ROTA09)
and one from wild boars (P245) collected
between 2002 and 2015; the fourth cluster
(P[13].4) was represented by an Australian pig
strain (MDR-13), a prototype of the P[13]
genotype (Figure 2). The P[23] genotype of
the Brazilian strains in this study was the first

record associated with infection in swine
within the country. The P[23] genotype
grouped phylogenetically distant strains (83%)
from other P[23] strains of swine circulating
in Brazil (PGRV13), Italy (3BS, 7RE) and a
number of Asian countries (NMLT, 3-17,
CMP48/08, and CMP45/08). Conversely, the
Thai P[23] strain (KKL-117) of human RVA
had a higher nucleotide identity (91%) with
the P[23] sample circulating in pigs from the
present study (Figure 2). In analysis of the
VP6 gene, all the samples were pooled into
the I5 genotypes that are commonly associated
with pig RVA. The phylogenetic tree showed
a high genotype heterogeneity for I5 in the
Brazilian strains, since these formed three
distinct groups: two groups of Brazilian I5
strains almost exclusively contained strains of
porcine RVA (91-92%), and the other group
chiefly contained swine strains, as well as
strains from humans, wild boars and simians
(92-93%) (Figure 3). Phylogenetic analysis of
the VP1 gene’s ORF partial sequences, R1
genotype, showed a 100% similarity between
them and a close phylogenetic relationship
(94%) with strains that are related to pigs from
four continents: America, Europe, Asia and
Africa (Figure 4). However, and interestingly,
for the VP2 gene of genotype C1, Brazilian
strains formed two clusters, revealing a high
nucleotide similarity (93-94%) with equine
(H-1), bovine (KJ56-1), human (kkl-117, 0796s1118, 104-701-D152, 14250_9) and swine
strains (3-18, 2-3, ROTA09, 7RE, OSU-C511,
174-1, LS00006OSU) (Figure 5). Similarly to
the VP2 gene analysis, the partial sequence of
the VP3 gene (M1 genotype) also
demonstrated a high nucleotide similarity (9395%) with the bovine (K5), human (KisB332),
equine (H-1) and porcine (OSU-C5111,
LS00006OSU, 7RE, ET8B). On the other
hand, the M2 genotype grouped more closely
(97%) with a strain that recently circulated in
humans in the North of Brazil, specifically in
2016 (AM-16-67).
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Fig.1 Phylogenetic analyze of VP7 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The circle
represents the strains of this study. (*) indicates the strains identified in the Camargo, et al.,
(2012) study
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Fig.2 Phylogenetic analyze of VP4 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The circle
represents the strains of this study. (*) indicates the strains identified in the Camargo, et al.,
(2012) study
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Fig.3 Phylogenetic analyze of VP6 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The circle
represents the strains of this study
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Fig.4 Phylogenetic analyze of VP1 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The triangle
represents the strains of this study
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Fig.5 Phylogenetic analyze of VP2 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The circle
represents the strains of this study
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Fig.6 Phylogenetic analyze of VP3 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The circle
represents the strains of this study
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Fig.7 Phylogenetic analyze of NSP1 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The circle
represents the strains of this study
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Fig.8 Phylogenetic analyze of NSP2 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The circle
represents the strains of this study
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Fig.9 Phylogenetic analyze of NSP3 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The circle
represents the strains of this study
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Fig.10 Phylogenetic analyze of NSP4 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The triangle
represents the strains of this study
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Fig.11 Phylogenetic analyze of NSP5 protein of circulating porcine Brazilian RVA strains. The
level of bootstrap support is indicated at each node (values <70% were omitted). The triangle
represents the strains of this study
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Table.1 Genotypic constellation of the RVA strains used in this study
Strains

VP7

VP4

VP6

VP1

VP2

VP3

RVA/Pig-wt/BRA/SUI05A/2008/G3P[13]

G3

P[13]

I5

R1

C1

-

A8

N1

T7

E1

H1

RVA/Pig-wt/BRA/SUI11B/2008/G3P[23]

G3

P[23]

I5

R1

C1

-

-

N1

-

E1

H1

RVA/Pig-wt/BRA/SUI13A/2008/G5P[13]

G5

P[13]

I5

R1

C1

-

A8

-

T7

E1

H1

RVA/Pig-wt/BRA/SUI14A/2008/G3P[13]

G3

P[13]

-

R1

C1

M1

A8

N1

T7

E1

H1

RVA/Pig-wt/BRA/SUI15A/2008/G3P[x]

G3

-

-

R1

C1

M2

-

-

T7

E1

H1

RVA/Pig-wt/BRA/SUI15B/2008/G3P[23]

G3

P[23]

I5

R1

C1

M1

A8

N1

-

E1

H1

RVA/Pig-wt/BRA/SUI16B/2008/G3P[23]

G3

P[23]

I5

R1

C1

M1

A8

N1

T1

E1

H1

RVA/Pig-wt/BRA/SUI17A/2008/G5P[13]

G5

P[13]

-

R1

C1

-

A8

N1

T7

E1

H1

RVA/Pig-wt/BRA/SUI18A/2008/G5P[13]

G5

P[13]

I5

R1

C1

M1

A8

N1

T7

E1

H1

RVA/Pig-wt/BRA/SUI19A/2008/G3P[13]

G3

P[13]

I5

R1

C1

M1

A8

N1

T7

E1

H1

RVA/Pig-wt/BRA/SUI19B/2008/G3P[23]

G3

P[23]

I5

R1

C1

-

-

N1

T1

E1

H1

RVA/Pig-wt/BRA/SUI20A/2008/G5P[13]

G5

P[13]

I5

R1

C1

M1

A8

N1

T7

E1

H1

RVA/Pig-wt/BRA/SUI22A/2008/G3P[13]

G3

P[13]

I5

R1

C1

M1

A8

N1

T7

E1

H1

RVA/Pig-wt/BRA/SUI24A/2008/G3P[13]

G3

P[13]

I5

R1

C1

M2

A8

N1

T7

E1

H1

RVA/Pig-wt/BRA/SUI25A/2008/G3P[13]

G3

P[13]

I5

R1

C1

M1

A8

N1

T7

E1

H1

RVA/Pig-wt/BRA/SUI25B/2008/G3P[23]

G3

P[23]

I5

R1

C1

M1

A8

N1

T1

E1

H1

RVA/Pig-wt/BRA/SUI26A/2008/G5P[13]

G5

P[13]

I5

R1

C1

M1

A8

N1

T7

E1

H1

VP- structural protein; NSP – nonstructural protein. “-” indicates that no sequence data were available.
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Strains characterized as an M2 genotype
showed an 85% nucleotide similarity with the
reassortant strain M2 genotype isolated in
swine, which circulated in 2006, originating
in South Korea (Figure 6). The VP2 and VP3
genes showed an intimate phylogenetic
relationship with genes related to the strains
from other mammals.

isolated in humans in Brazil in 1999,
suggesting that transmission between species
occurred, in which reassortment events were
observed (Figure 11).
Pig farming is an activity of great social and
economic importance in Brazil, responsible
for producing just over 3.5 million tons of
pork in 2015; the country being considered
the fourth largest producer and exporter of
this product in the world (ABPA, 2016).
However, the risk of contamination from
various diseases in breeding sites imposes
upon producers a necessity of maintaining
control over all productive stages. The
surveillance of RVA infections in northern
Brazilian pig populations is limited and not
effectively performed over the diversity of
RVA strains in swine. This study was one of a
pioneering nature in the investigation of every
RVA gene among pigs in the metropolitan
area of Belém, Pará, where previous findings
showed a prevalence of 9.9% (17/172)
(Camargo et al., 2012). Several studies
indicate that porcine rotaviruses may be a
potential source of transmission between
species involving humans (Martella et al.,
2005; Mascarenhas et al., 2007; Luchs et al.,
2016). In the phylogenetic analysis in this
study, it was observed that RVA genes
infecting pigs presented a high degree of
nucleotide similarity to strains from other
hosts, including humans. Little is known
about the zoonotic potential of rotaviruses in
Brazil. However, it is widely known that
transmission between species of RVA
between humans and pigs can occur
frequently, as observed in several studies
(Zeller et al., 2012; Esona et al., 2017). An
epidemiological analysis conducted by Wu et
al., (2017) provides a conceivable scenario of
events with regard to the direct transmission
of porcine RVA strains, this potentially
infecting humans. Pigs in the study were
infected by genotypes G3P[23], G3P[13] and
G5P[13], which are commonly or even

Phylogenetic analysis of gene coding for
non-structural proteins
All partial sequences of the NSP1 gene
analyzed in this study grouped with the A8
genotype, being arranged in two separate
branches, demonstrating a similarity with
strains circulating within Brazil in humans –
which was considered a recombinant strain
(HSP180; 86%) – and in swine (ROTA09;
90%) / (ROTA01; 86%) (Figure 7). The
NSP2 gene, N1 genotype, was shown to be
more closely related to pigs, but showed
association with human isolates in Brazil
(AM-16-67) and Thailand (kkl-117) (88-90%)
(Figure 8). In analysis of the NSP3 gene, T1
genotypes were identified in 20% (3/15) and
T7 genotypes in 80% (12/15) of the findings.
Phylogenetic analysis indicated that all
sequences appeared to be of porcine origin
(91%). The finding of T7 genotypes in this
study was expected, since this genotype is
commonly found in swine around the world
(Figure 9). For the NSP4 and NSP5 genes, it
was possible to identify the E1 and H1
respective genotypes for all strains of isolated
RVA. The phylogenetic analysis of NSP4
showed a relationship between strains in the
study and other strains of pigs (93%) around
the globe. The nucleotide similarities between
RVA strains of porcine genes and of a simian
strain (08079) (93%), as well as a
recombinant human strain (HSP 180) (91%),
were also observed (Figure 10). In relation to
the NSP5 gene, the sequences studied also
demonstrated high nucleotide similarity with
the recombinant strain HSP180 (99%)
808
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exclusively detected in swine. These data
demonstrate that three different combinations
of RVA circulated in a single population of
swine. Previous epidemiological studies have
shown that the combination of the G3, G5 and
G9 genotypes with P[13] and P[23] revealed
that these were the most common genotypes
in some geographical areas of Brazil,
possessing the ability to infect pigs (Molinari
et al., 2016; Silva et al., 2015; Tonietti et al.,
2013). It was well established that such
genotypes had already been reported
sporadically in other parts of the world
(Matthijnssens et al., 2011). More recently,
Dóró et al., (2015) reported G5 (46%) and G3
(11%) genotypes as the most prevalent in
pigs, globally speaking. Specifically, the G3
genotypes of this study were more closely
related to those of other Brazilian strains in
pigs. G5 strains, conversely, clustered with a
high similarity to human strains. This may be
strongly associated with intragenomic
reassortment events as a result of zoonotic
transmission. Based on analysis of the G5
strains, da Silva et al., (2011) speculated that
the G5 genotype that circulates in humans
inside Brazil may be the result of two
independent events of zoonotic transmission,
most likely from swine. Tonietti et al., (2013)
reported that the first detection of P[23] in
Brazil was associated with G5 in samples that
were collected in 2011, but the P[23] of this
present study had been collected in 2008,
showing that this P type had previously
circulated in the North region, associated with
genotype G3 (Camargo et al., 2012). The
P[23] genotype has repeatedly been detected
in Asia (Kim et al., 2012; Okitsu et al., 2013),
having also occasionally been reported in
Europe and other continents (Papp et al.,
2013). In addition to the P[23], eleven P[13]
strains (65%), in combination with G3 or G5,
were isolated from diarrheic pigs. These
strains were more closely related to porcine
RVA strains isolated from Japan (JP35-7 /
JP91-K2) and Ireland (2B). These findings

allowed us to reasonably suggest that the
P[13] strains frequently detected in pigs will
group into different clades. The present
analysis revealed that genes VP1, VP2, VP3,
NSP2, NSP3, NSP4 and NSP5 were
associated with the genotypes R1, C1, M1,
N1, T1, E1 and H1 respectively, which are
related to the genetic backbone identified in
humans. Matthijnssens et al., (2008) have
suggested that porcine RVA strains and the
human Wa-like constellation have a common
evolutionary ancestor, since genotype 1 genes
can be found in both species. The findings of
Theuns et al., (2015) propose an evolution in
the relationship between the RVA of pigs and
humans. However, it is noteworthy that a
phylogenetic comparison of the sequences
studied revealed that despite a nucleotide
similarity with the Wa-like constellation, the
strains had evolved from a porcine origin.
Although most strains of the NSP3 and VP3
genes shared the Wa-like genotype 1
constellation, genotypes M2 (17% 2/12) and
T7 (80% 12/15) were also identified, which
are commonly found in strains of the DS-1like
and
porcine-like
constellations,
respectively (Matthijnssens et al., 2008).
Interestingly, it has been observed that the M2
genotype has been extensively described as
affecting humans and cattle, and less
frequently, giraffes, rabbits, antelopes,
camelids, goats and swine. Therefore, the
phylogenetic analysis conducted in the
present analysis supports the view that
isolated M2 strains contain the bovine-like
genomic segment, and these were indeed
grouped with those strains of the bovine and
swine recombinant genomic segments. At the
molecular level, the VP3 segment is referred
to as one of the genes involved in the
restriction and/or virulence of several hosts;
however, further studies are needed to
elucidate these characteristics in rotavirus
infections. According to Monini et al., (2014),
the high prevalence of the T7 genotype almost
certainly confirms the theory that this
809
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genotype is of porcine origin rather than
typical to humans (Martel-Paradis et al.,
2012; Okitsu et al., 2013; Zeller et al., 2012).
T7 genotypes have been increasingly found in
pigs, whereas previously only T1 genotypes
were detected (Papp et al., 2013; Monini et
al., 2014). Our findings from T7 suggest that
such a genotype was already circulating in
Pará, North region of Brazil, before the period
reported in the study by Silva et al., (2015) –
which refers to T7 for the first time in Brazil
– at different farms in the states of São Paulo
and MatoGrosso. Several studies corroborate
our findings in reporting high levels of
genetic similarity between human and animal
strains (Matthijnssens et al., 2006; Martella et
al., 2010). In addition, this study reaffirms
heterogeneity among strains of porcine origin
that has been described in different locations,
including Brazil. Papp et al., (2013) reported
that the genetic diversity found in pigs
indicates that transmission between species
contributes to the evolution of unusual and
recombinant natural strains in a post-vaccine
scenario. It has already been established that
the introduction of an RVA vaccine into the
national immunization program contributed to
a significant reduction in the frequency of this
infection in the pediatric population (Zeller et
al., 2012). However, this pathogen may be
associated with severe diseases in domestic
animals, and surveillance of its genotypic
variability is paramount in monitoring the
emergence of new circulating strains in
animals; since this emergence, when derived
from a transmission between species, has
implications for the successful application of
rotavirus vaccine strategies in humans
(Lachapelle et al., 2014; Papp et al., 2013). In
conclusion, the results of this study show that
our observations provide relevant information
on the dynamic interactions between human
and porcine rotavirus strains, and that they
constitute an increase in knowledge on the
diversity of RVA strains in animal reservoirs
circulating in the Amazon region, clearly

showing the prominent role of rotaviruses as a
cause of diarrhea in pigs, and their potential
ability to cross the barrier between species.
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