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Introduction 1

Chapter One

1. Introduction

Rotavirus is classified in the family Reoviridae and is a non-enveloped
double-stranded RNA (dsRNA) viruses that have a complex architecture of
three concentric capsids that surround a genome of 11 segments of dsRNA
(Matthijnssens et al., 2011). The RNA segments encode six structural viral
proteins (VP1, VP2, VP3, VP4, VP6 and VP7) and six non-structural proteins
(NSP1, NSP2, NSP3, NSP4, NSP5 and NSP6). The proteins in the mature virus
particle determine host specificity, cell entry and enzymatic functions necessary
for the production of viral transcripts, and contain epitopes that generate
Immune responses. The non-structural proteins are involved in genome
replication and antagonism of the innate immune response (a particular role for
NSP1) and include the viral enterotoxin NSP4 (McDonald and John, 2011; Hu
et al., 2012; Gomez-Rial et al., 2019).

Ten different rotavirus species (A-J) have been classified on the basis of
sequence and antigenic differences of VP6. they are the most common cause of
infections in children. Species A rotaviruses are further classified into different
genotypes, based on sequence differences in RNA segments 7 and 4 encoding
VP7 and VP4, respectively, whereby glycoprotein (G, or VP7) and protease-
cleaved protein (P, or VP4) subtypes are differentiated. To date, 32
VVP7genotypes and 47VVP4genotypes of species A rotavirus have been identified,
although globally, six G types (that is, G1, G2, G3, G4, G9 and G12) and three
P types (P[4], P[6] and P[8]) predominate (McDonald and John, 2011). In
addition, six strains of species A rotavirus generally account for > 90% of
globally circulating species A rotavirus: G1P[8], G2P[4], G3P[8], G4P[8],
G9P[8] and G12P[8] (Hakan and Osman, 2017; Mary-Theresa et al., 2017).

Geographical differences in species A rotavirus strain distribution have been

observed, with more strains causing rotavirus disease in children in low-income
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countries than those in high-income countries (Vasco et al., 2014). Human
species A rotavirus strains that have a high degree of genetic homology with
animal strains have been identified, and direct animal-to-human transmission
can occur, particularly in low-income countries (Alicia et al., 2018). Virus
evolution is driven by the accumulation of point mutations and genome
reassortment, which can occur after dual infection of individual cells by
different species A rotavirus strains, leading to viral progeny with combinations
of the parental genomes. In the East Mediterranean countries, the circulating
rotavirus strain prevalence has changed post vaccination where G9P[8], G2P[4],
and G9P[4] have become more dominant. Proportion of rotavirus strains in
these countries after vaccination has significantly reduced. there is an increase

in circulating strain G2P[4] in the post-vaccination period (Almalki, 2018).

Diarrheal diseases are one of the leading causes of illness and death in
children being responsible for 500,000 deaths per year globally. Before the
1970s, the etiologic agent in many cases of infantile gastroenteritis was not
identified, but a breakthrough occurred in 1973 with the identification of virus
particles in duodenal biopsy samples from children with severe diarrhea and in
fecal samples from children with acute diarrhea (Martinez-Gutierrez et al.,
2019). The name rotavirus (adapted from the Latin word ‘rota’, which translates
to wheel) was assigned to this newly discovered virus because of its distinct
morphological appearance. Rotaviruses acute gastroenteritis is one of the
leading causes of childhood mortality worldwide and accounts for 15% of all
deaths in younger children. Most of these deaths occur in malnourished infants
from countries of lower socioeconomic status and from the disadvantaged rural

regions of Africa and Asia (Vasco et al., 2014; Mokomane et al., 2018).

Rotavirus is also the main viral agent associated to gastroenteritis in animals,
and was isolated in several species of domesticated and wild mammals, as well

as in birds. These infections cause significant economic losses in livestock —
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cattle, swine and horses, because of cost of treatment and weight loss by
affected animals. (Dhama et al., 2009; Martella et al,. 2010).

The interspecies capacity of rotavirus A transmission among mammal species
was demonstrated in early 1980’s. Calves were found to be susceptible to
rotavirus A infection of rabbits, which, in turn, had been infected with bovine
rotavirus A. Calves are equally susceptible to rotavirus A infection of simian.
Bovine rotavirus A excretion was detected in dogs and cats, and rotavirus A
transmission from mammals to birds has already been documented (Schwers et
al., 1982; Castrucci et al., 1984). The advent of molecular biology enabled
identification of animal rotavirus A strains infecting humans in different parts of
the world (Luchs et al., 2012).

The complete genomic sequence analysis of human rotavirus A strains
belonging to G3P[3] genotype revealed that both strains are closely related to
canine and feline rotavirus A( Tsugawa et al., 2008) The equine rotavirus A
seems to have a very close genetic relation with human and swine
rotavirus A (Ciarlet et al., 2001). The G3 (common in cats, dogs, pigs and
horses), G5 (common in pigs and horses), G6, G8 and G10 (common in cattle)
and G9 (common in pigs and sheep) rotavirus A strains were identified in
human populations in different parts of the world (Luchs and Timenetsky,
2016). The swine G4, G5, G6 and G8 genotypes were found circulating in
humans, calves and camels (Anupam et al., 2013). These data suggested pigs
might be the main rotavirus A reservoir and source of emerging strains, in

humans and other animals.

In Diyala province, a study to explore the rotavirus infection rate
among patients with diarrhea found that the rotavirus is a common cause of
diarrhea particularly among children below 5 years of age (Hasan et al., 2011).
In another study to figure out the seroprevalence of rotavirus among general

population and patients with diarrhea in Diyala province revealed that the
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seroprevalence among general population was 37.1% suggesting that about two
thirds of Diyala population were liable to rotavirus infection (Hasan, et al.,
2012). The implementation of rotavaccine in Iraq was started in 2014. In a study
to investigate the efficacy of rotavirus vaccine in Diyala province, it was found
that about one quarter of children received RV vaccine following the universally
recommended schedule had protective seropositive levels of anti-rotavirus 19G.
Monovalent vaccine was more immunogenic than pentavalent irrespective of
vaccine doses or duration (Al-Azawi et al.,2020). For the best of our
knowledge no previous molecular studies were conducted in this province,
therefore, the current study was suggested to detect and sequencing of
rotavirus from both human and animals and to investigate the identical rate

among them.
Aim of the Study

1. Serological detection of anti-rotavirus IgG and IgM antibodies and rotavirus

stool antigen among children and calves with diarrhea.

2. Molecular detection of rotavirus genes from diarrheic stool of children and

calves using conventional polymerase chain reaction.

3. Sequencing of rotavirus genome from both PCR products of human and

calves to compare between both sequences.
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