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ABSTRACT

Rotaviruses are the major cause of severe gastroenteritis in young children and
young animals. The inner capsid protein VP6 bears the subgroup (SG) specificities that
allows the classification of group A rotaviruses into SG | and SG 1l based on reactivity
with SG-specific monoclonal antibodies (MAbs). However, some rotavirus strains could
be recognized by both MADbs against SG | and SG Il and some failed to be recognized by
SG-specific MAbs so-called SG (I+11) and SG non-(I+I1) rotavirus, respectively. The
full-length VP6 amino acid sequences of rotavirus strains that displayed unusual
subgroup specificities, SG (I+11) and SG non-(I+11), were analysed in comparison with
those of SG | and SG Il. A total of 27 strains of human rotaviruses isolated from children
hospitalized with acute gastroenteritis and 49 strains of porcine rotaviruses isolated from
piglets with acute diarrhea in Chiang Mai province were included in this study. In human
rotavirus, the deduced amino acid sequences of SG non-(I+11) were closely related with
SG 11 rotavirus isolates (97.1% to 99.7% identity) and somewhat lower homology with
SG | strains (91.4% to 92.7% identity). No point mutation or substitution that conferred
the difference between SG non-(I+11) and SG Il was observed in the entire sequence of

VP6 protein. Human rotavirus strains which were serologically assigned as SG | were



identified as VP6 genogroup I, while the virus strains serologically assigned as SG Il and
SG non-(I+11) were identified as VP6 genogroup Il. Phylogenetic analysis of VP6
sequences of these human rotavirus strains confirmed the results of VP6 sequence
alignment and extended further the classification of human rotavirus genogroups | and Il
into several lineages. The viruses of genogroup | consisted of two genetic lineages, 1A
and IB, whereas the viruses of genogroup Il consisted of four genetic lineages, IIA, 11B,
I1C, and 1ID. In porcine rotaviruses, the deduced amino acid sequences of SG (I1+Il) and
SG non-(I+11) shared a high degree of homology (95.6% to 100%) with those of SG |
rotaviruses and somewhat lower homology (91.7% to 94.3%) with those of SG Il strains.
The rotavirus strains serologically assigned as SG I, SG (I+11), and SG non-(1+11) were,
therefore, identified as VP6 genogroup I, and the rotavirus strains serologically assigned
as SG Il were identified as VP6 genogroup Il. Similar to human rotaviruses, the porcine
rotaviruses were also classified into two genogroups, | and 11, based on the VP6 sequence
alignment. The phylogenetic analysis confirmed the results of VP6 sequence alignment
and extended further the classification of porcine rotavirus genogroups | and Il into
several lineages. The strains with genogroup | consisted of three distinct lineages, 1A, 1B,
and IC, whereas genogroup Il consisted of two genetic lineages, 11A and I1B.

Subgrouping of human and porcine rotaviruses using SG-specific MAbs against
the epitopes on the VP6 protein are sometime resulted in an incorrect assigning the
subgroups of rotaviruses from SG Il to SG | and SG non-(I+11) in human rotaviruses, and
from SG | to SG Il, SG (I+11) and SG non-(I+11) in porcine rotaviruses. In order to solve
this problem, the multiplex RT-PCR was developed as an alternative tool for
identification of VP6 genogroups in this study using the newly designed primers specific
for genogroups | and Il. The sensitivity and specificity of newly developed multiplex
RT-PCR method were evaluated by testing with the selected human and porcine rotavirus
isolates of SG I, SG Il, SG (I+I1), and SG non-(I1+11) specificities. In this study, the
genogroups of both human and porcine rotaviruses as determined by multiplex RT-PCR
were in 100% agreement with those determined by VP6 amino acid sequence analysis.
The multiplex RT-PCR method developed in the present study was successfully
applicable for genogrouping of the rotavirus clinical isolates circulating both in children
and in piglets with diarrhea in Chiang Mai area.

Furthermore, the present study also evaluated the genetic linkage between VP6

and NSP4 genes in human and porcine rotaviruses. In human rotaviruses, investigation of



Vi

144 strains of rotaviruses revealed that VP6 genogroup | being linked to NSP4 genetic
group A (KUN), while VP6 genogroup Il being linked to NSP4 genetic group B (Wa). In
contrast, the linkage between VP6 and NSP4 genes in porcine rotaviruses displayed the
pattern different from those observed in human rotaviruses. All of 83 porcine rotavirus
strains, both VVP6 genogroup | and Il being linked exclusively to NSP4 genetic group B
(Wa), and no association with the NSP4 genetic group A (KUN) was observed.
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