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OKADERA, Kota 
 

Studies on the Role of Wild Animals in the Infection Cycle of 
Rotavirus A 

A  
 

Rotavirus A (RVA) infects mammals and birds and causes severe diarrhea in infants 

and young animals. RVA contains a genome consisting of 11 segments of 

double-stranded RNA that encode six structural proteins (VP1-4, VP6 and VP7) and 

six nonstructural proteins (NSP1-6). Because of the segmented nature of the genome, 

as in the case of influenza virus infection, a reassortment event can occur in cells 

co-infected with two or more different strains. Genetically, genotypes of RVA are 

peculiarly distributed across various animal species, suggesting existing host species 

barriers and host range restriction. On the other hand, several reports have provided 

evidence of interspecies transmission of RVA under natural conditions. 

Surveillance studies of RVA have focused mainly on humans and domestic animals 

and, to a lesser extent, on companion animals. Although RVAs have also been detected 

in several wild animals, there are few reports on characterization of RVA infecting wild 

animals. Recently, it has been indicated that wild animals may be involved in the 

natural infection cycle of RVA and constitute a potential zoonotic risk. 

To estimate the risk of transmission of RVA from wild animals to humans, it is 

necessary to elucidate the ecology of RVA in wild animals. In this study, in order to 

understand the role of wild animals in the infection cycle of RVA, the author conducted 

molecular and sero-epidemiological surveillance of RVA in wild animals. 

In order to investigate what types of RVA exists in wild animals, 502 stools of wild 

animals (wild boars, sika deer, raccoons and Formosan squirrels) were examined for 

RVA VP4 genes defining P genotypes by using RT-semi-nested PCR, and the results are 

presented in chapter 1. We detected RVA VP4 genes in 16 wild animals; RVAs were 

detected in nine (4.9%), two (1.2%) and five (3.8%) of 185 wild boars, 171 sika deer and 

130 raccoons, respectively. The author also sought to detect the VP7 gene defining G 

genotypes of RVA strains to perform G and P genotyping and phylogenetic analyses. 



Eight of the nine RVAs detected in wild boars were classified as G9P[23], G4P[23], 

G9P[13], G4P[6] or G15P[29] genotypes, indicating that wild boars were infected with 

RVAs bearing various combinations of G and P genotypes. Some of these RVAs that had 

nearly identical VP7 genes harbored genetically distinct VP4 genes, strongly 

suggesting reassortment among RVAs in wild boars. Two RVAs detected in sika deer 

were classified as G8P[14] genotypes. Five RVAs detected in raccoons were classified as 

G3P[3], G18P[17] or GnewP[new] (new: considered as a new genotype) genotypes. 

Phylogenetic analyses indicated the possibility of transmission of RVA between wild 

boars and pigs, between wild boars and humans, between sika deer and cows, between 

sika deer and humans, between raccoons and dogs and between raccoons and humans. 

Furthermore, three of the five RVAs detected in raccoons phylogenetically belonged to 

avian and avian-like RVA group, indicating the possibility of frequent infection of 

raccoons with avian RVAs. 

In chapter 2, the genetic relationship between RVAs detected in wild boars, shown in 

chapter 1, and RVAs in domestic pigs in farms located in the area (Gunma Prefecture) 

in which the RVA-positive wild boars were captured is described. Forty-nine of 82 

normal feces of pigs were shown to be positive for the VP4 gene of RVA by 

RT-semi-nested PCR. Of those 49 strains, VP7 and VP4 genes of 28 strains were 

partially sequenced for G and P genotyping. Since 21 of the 28 strains were classified 

as G4, G9, P[6], P[13] and P[23] genotypes, which correspond to genotypes of RVAs in 

wild boars, the author performed phylogenetic analyses using these 21 RVAs. 

Phylogenetic analyses revealed that five of the 21 porcine strains had striking genetic 

similarities with VP4 and/or VP7 genes of three RVAs detected in wild boars, 

suggesting several natural transmissions of RVAs between domestic pigs and wild 

boars. In addition, RVAs detected in domestic pigs had VP7 genes that were almost 

identical to those in RVAs detected in wild boars, whereas this was not the case for VP4 

genes. These findings indicated that natural reassortment events occurred before or 

after transmission between domestic pigs and wild boars. 

In chapter 3, sero-epidemiological surveillance using a virus neutralization test 

against avian RVA (PO-13 strain) in raccoons is described. Of 95 raccoon serum 

samples, 11 (11.6%) and 43 (45.3%) were positive for the presence of anti-PO-13 and 

anti-SA11 (mammalian RVA) antibodies, respectively. In addition, at least four of the 

11 sera contained the anti-avian RVA antibodies. These findings indicated that 

raccoons are actually infected with avian RVA, though infection of avian RVA in 



raccoons occurs at a lower frequency than that of mammalian RVA. 

In this study, the author highlighted the aspects of transmission of RVA between 

wild animals and domestic animals in Japan. The author also revealed that raccoons 

have a risk of transmission of avian RVA to humans, poultry and domestic animals. 

These findings contribute to a better understanding of the ecology of RVA in nature 

and provide useful information to control and prevent outbreaks of RVA. 

 


