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ABSTRACT

Norovirus (NoV) and sapovirus (SaV) are the causes of acute gastroenteritis in children
worldwide. In addition, one of the mechanisms that drives the evolution and emergence
of NoV new variants is the homologous recombination. Several studies worldwide reveal
that wide variety of NoV recombinant strains are detected. However, in Thailand, there
are few studies that described the genetic characterization of NoV recombinant strains.
Therefore, this study aimed to investigate the molecular epidemiology of NoV and SaV
and to characterize genetic recombination of NoVs in pediatric patients with ages ranging
from 2 months to 15 years admitted to hospitals with acute diarrhea in Chiang Mai
province, Thailand. A total of 812 stool samples collected during 2015-2016 were
screened for NoV Gl, GIlI, and SaV by reverse transcription (RT) and multiplex-
polymerase chain reaction (PCR) methods. The genotypes of detected viruses were
further characterized by nucleotide sequencing and phylogenetic analysis. In this study,
164 (20.2%) and 15 (1.8%) stool specimens were positive for NoV and SaV, respectively.
Of these, 2 samples (0.2%) were positive for both NoV and SaV. Among NoV, NoV
GI1.4 were the most predominant genotype, followed by Gl1.2, G11.3, G11.17, GII.6, GII.7,
GlI.13, GIl.14, GII.15, GIl.21, GI.6, and GL.5. For Gll.4, the Sydney 2012 was the

most predominant variant, while the others were Asia 2003 and New Orleans 20009.



Interestingly, the increasing detection of NoV GI1.2 was observed in the surveillance year
of 2016. Fifty percent of the characterized Gl11.2 strains and one each of the strain from
2007 and 2013 were identified as GII.P16/GIl.2 recombinant strains. For SaV, the
majority of SaV was Gl.1 genotype, followed by GI.2 and GII.5. For the genetic
evolutionary analysis of NoV, the present study also described wide variety of NoV Gl
recombinant strains circulating in Chiang Mai. From 1,938 stool samples collected during
2005-2015, 298 were positive for NoV GlI. By phylogenetic analysis of partial sequence
of ORF1 (RdRp)/ORF2 (capsid), 21 samples were identified as recombinant strains.
Among these, 9 recombination patterns were detected, including GII.Pe/Gll.4,
GIl.Pg/GII.1, GII.Pg/GII.12, GII.P7/GIL.6, GII.P7/GII.14, GII.P12/Gll.4, GII.P16/GlI.2,
GII.P16/ GI1.13, and GII1.P21/Gl1.3. All detected recombination patterns were further
analyzed to predict the putative recombination breakpoint by using Simplot software and
RDP4 program. The recombination breakpoints were observed at the nucleotide positions
ranging from 5018-5123, which occurred near the junction of ORF1 and ORF2. In
conclusion, our study provides the molecular epidemiological information of NoV and
SaV in children hospitalized with acute gastroenteritis from 2015-2016. In addition, the
data demonstrated that wide variety of NoV GII recombinant strains were detected in
pediatric patients with acute gastroenteritis in Chiang Mai during the past decade.



