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ABSTRACT

Rotavirus is the main cause of acute viral gastroenteritis in infants, children
and in young animals worldwide. Several epidemiological studies revealed the
detection of several rotavirus strains with unusual combinations genetic background
of human and porcine rotaviruses in nature. This observation supports the hypothesis
of interspecies transmission of rotaviruses between humans and pigs. The aims of the
present study were to investigate the genotypes and molecular genetic characterization
of rotaviruses circulating in diarrheic piglets in several pig farms in Chiang Mai and
Lamphun provinces, Thailand. The rotavirus strains detected were analyzed for their
genetic relationships with human rotaviruses. A total of 207 stool samples were
collected from diarrheic piglets and 56 from non-diarrheic healthy piglets between
January 2009 to August 2010. All specimens were screened for the presence of group

A, B, and C rotaviruses by reverse transcription (RT) and multiplex PCR methods



Vi

using group specific primers. Group A rotaviruses were detected in 41 out of 207
(19.8%) fecal specimens collected from diarrheic piglets, while group B and C
rotaviruses were not detected. It was of note that no rotavirus was detected in healthy
piglets control group. The rotaviruses detected were characterized further for their G
genotypes, P genotypes, VP6 genogroups, and NSP4 genetic groups by multiplex
PCR using type-specific primers. The rotavirus isolates of which their G genotype, P
genotype, VP6 genogroup, and NSP4 genetic group could not be identified by
multiplex PCR method, so called nontypeable strains, were subjected further to
nucleotide sequencing in order to identify their genotypes, genogroups, and genetic
groups. From this typing strategy, wide variety of different G and P genotype
combinations were detected. The G4P[6] was identified as the most prevalent
genotype (39.0%), followed by G4P[23] (12.2%), G3P[23] (7.3%), G4P[19] (7.3%),
G3P[6] (4.9%), G3P[13] (4.9%), G3P[19] (4.9%), G9P[13] (4.9%), GIP[19] (4.9%),
and G5P[6], G5P[13], each of 2.4%. Furthermore, G5 and G9 in combinations with

P nontypeable strains were also found at each of 2.4%. In addition, analysis of VP6
genogroup revealed that 78.0% of porcine rotaviruses belonged to VP6 genogroup Il
(GII) and 22% belonged to VP6 genogroup | (GI). Regarding NSP4 genetic group,
most of rotaviruses belonged to NSP4 genetic group Wa (B) at 95.1% and the
remaining 4.9% were unidentifiable NSP4 genetic group. In addition, analysis of
their genotypic linkages of G (VP7), P (VP4), | (VP6), and E (NSP4) genotypes by
nucleotide sequence analysis demonstrated that rotaviruses circulating in Chiang Mai
and Lamphun provinces, Thailand exhibited 2 major genotypic linkage patterns. The
I1 and E1 genotypes showed restricted combination pattern with only G4P[6]

genotype while, the 15 and E1 genotypes were found in combinations with various G-
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P genotypes, including G3P[19], G3P[23], G4P[6], G4P[23], G5P[13], G9P[13], and
G9P[19].

It was interesting to point out that several porcine rotavirus strains isolated
from diarrheic piglets in the present study carried the VP7 (G9) of G9P[13] and
G9P[19] and VP4 genes (P[19]) of G3P[19], G4P[19], and G9P[19] strains similar to
those of human rotaviruses. Most interestingly, to best of our knowledge, a novel
combination of G4 with P[19] was reported here for the first time in the world. The
data implied that these porcine rotaviruses were probably generated in nature from the
reassortment between the viruses of human and porcine origins.

In conclusion, this study provided valuable epidemiological information and
molecular characteristics of porcine rotaviruses currently circulating in piglets with

diarrhea in Chiang Mai and Lamphun provinces, Thailand.
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