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infection was found in male which was 25 (31.25%) and the lowest rate of 

infection was found in females which was 9(11.25%). The typical symptoms 
associated with acute viral gastroenteritis are diarrhea, vomiting and fever. 

The children suffering from rotavirus diarrhea had either fever (72.5%) 
followed by fever and respiratory symptoms (11.8%) and the clinical 

symptoms in diarrheic children showing respiratory symptoms without fever 

(3.9%) The molecular studies revealed that (34) of the isolates, independent 
of the host, exhibited the [G1] genotype and represents first record of [G1] 

genotype in Iraqi children and the species of Rotavirus was confirmed by 
analyzing the nucleotide sequences of the Beg9 and End9 gene. Nucleotide 

sequences of the Rotavirus from diarrheic children were deposited in the 
GenBank database under accession numbers (LC699251- LC699252). It 

revealed that, (20) isolates under the accession number (LC699251) showed 

99.34% identity to Rotavirus (MH560416). Furthermore, thirteen isolates 
under the accession number (LC699252) showed 99.32% identity with 

Rotavirus (MW058363). The similarity LC699251 and LC699252 was 99.29% 
due to nucleotide changes (C → T) at position 288, 361  and 447 and (G → 

A) at position 333 and 757 and (A→ T) at position 739 and (A → C) at position 

765 and 772. The phylogenic are a useful for health and educational 
authorities responsible for designing and implementing effective measures for 

disease control 
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1- INTRODUCTION 
Diarrheal disease is one of the major causes of 

morbidity and mortality in children. Rotavirus A (RVA) is 

the most common etiological agent causing 
gastroenteritis in infants and young children worldwide 

(Wahyuni et al., 2021) and it causes severe acute 
gastroenteritis among children and is responsible for 

approximately 60% of inpatients and 41% of 

outpatients in pediatric hospitals, respectively (Zhou et 
al., 2016, Sabit et al., 2021). RVA is responsible for 2% 

mortality of all causes in children under 5 years old 
(Ahmed, 2018). Rotavirus is a non-enveloped virus and 

is classified as a member of the family Reoviridae 

(Troeger et al., 2018). The genome consists of 11 
segments of double-stranded RNA (dsRNA) which 

encodes six viral structural proteins (VP1, VP2, VP3, 
VP4, VP6, and VP7) and six non-structural proteins 

(NSP1, NSP2, NSP3, NSP4, NSP5, and NSP6). 
Encompassing the dsRNA are 3 protein layers, the core–

shell is formed by VP2, the middle player is composed 

by VP6 and the outer capsid consists of VP7 and VP4 
proteins (Ahmed et al., 2006, Bonura et al., 2022, Lu et 

al., 2022). Rotavirus is classified into nine recognized 

species (RVA-RVI) and a tentative species (RVJ) 
according to the antigenicity of VP6 protein (Wahyuni 

et al., 2021). Among those, RVA is the most widespread 
species in humans (Lorestani et al., 2019). Traditionally, 

binomial classification of RVA is adopted based on the 

nucleotide sequence of genomic segments of the VP7 
(G genotypes) and VP4 (P genotypes) (Lu et al., 2022). 

Despite, the implementation of RV-1 rotavirus vaccine, 
data on circulating RVA genotypes in vaccinated cases 

are not available and specific RVA genotype 

determination after the use of rotavirus vaccines has 
not been possible(Cho et al., 2020). This is mainly due 

to limited capacities in the clinical laboratories to 
establish and maintain molecular biology and 

sequencing facilities (Bonkoungou et al., 2010). The 
virus genotypes emerged due to mutations, the 

transmission of viruses from animal to human and the 
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conduction of new animal strains resulting in the 

introduction of new antigenic variants (Damasceno et 

al., 2020, Lestari et al., 2020). Identification of new 
variants of Rotavirus is measured through the 

distribution of important elements of epidemiological 
surveys, vaccine administration, prevalence studies of 

genotype, disease distribution, and efficacy program for 

monitoring (Ali et al., 2021). The aim of the study to the 
detect rotavirus from diarrheic children in stool 

specimen with phylogenic tree in Tikrit province. 
 

2- MATERIALS AND METHODS 

2.1 Study design 
From October 2021 to February 2022, a total of 

80 stool specimens were collected from children < 3 
years who were diagnosed with acute diarrhea. All of 

the enrolled specimens were routinely collected and 
stored at − 70 °C prior to investigation. The diagnosis 

of acute diarrhea was more loose, watery, thin stools 

with a paste-like texture, or the presence of mucous 
stools within 24 h, possibly accompanied by vomiting 

(Amadu et al., 2019, Boni-Cisse et al., 2018), abdominal 
pain, fever, and nausea (Castells et al., 2020, Lu et al., 

2022)   

2.2 RNA extraction 
The stool sample was initially diluted in 

phosphate buffer saline (PBS). Further, a stool sample 
(1g or 100µl) was taken in a labeled eppendorf tube and 

mixed with 900µl PBS. Vortexed for few seconds till 
suspension and then centrifuged at 14,000 rpm for 15 

minutes. After centrifugation, the clear liquid at top of 

the lysate was collected by micropipette and stored at -
70°C until use. Furthermore, RNA was isolated using 

commercial kit from Qiagen- Germany according to 
manufacturer protocols, in a type II Biosafety cabinet. 

2.3 Reverse transcription 

The synthesis of first strand cDNA from RNA 
templates and combines all the reagents necessary for 

successful cDNA synthesis in a convenient individually 
aliquot and lyophilized in single-tube, two-step format. 

RTase, which is an RNA-dependent DNA polymerase 

that is used in cDNA synthesis with long RNA template. 
During cDNA generation random hexamer primers were 

used to exposure to all regions of the RNA when cDNA 
was produced having different lengths of cDNA. The 

first strand of cDNA can be directly used as a template 
in PCR. 

2.4  Nucleotide Sequencing and Phylogenetic 

Analyses 
Thirty four positive specimens detected by PCR 

contained sufficient RNA for further whole genome 
characterizations. The amplified products were 

commercially sequenced in both directions (Macrogen 

Corporation – Korea) and the generated sequences 

were examined using Accelrys Gene 2.5 program 
(Accelrys, Cambridge, UK) and compared against the 

NCBI database through the use of BLAST algorithm 
(http://www.ncbi.nlm.nih.gov/BLAST/). A total of 34 

samples were sequenced to determine the intraspecific 

genotype. Sequencing of the Beg9 and End9 gene 
(Gouvea et al., 1990) was done using the National 

Center for Biotechnology Information BLAST programs 
and databases (Accelrys\Accelrys Gene 2.5) 

(http://accelrys-gene.software.informer.com/). The 

genome sequences were aligned with reference 
sequences using CLUSTAL X (version 1.83) software 

(Thompson et al., 1994), and the phylogenetic trees 
were constructed by the neighbour joining method. To 

confirm the reliability of the phylogenetic tree analysis 
using Molecular Evolutionary Genetic Analysis (MEGA 6) 

(Tamura et al., 2013) and BioEdit software (Hall et al., 

2011). The gene sequences described in the present 
study have been deposited in the GenBank database 

under accession numbers (LC699251- LC699252).  
2.5  Data analysis and organization 

Statistical analysis was performed using the 

statistical program Graph pad version 16.0. Variation in 
proportions of Rotavirus (+) in gender-wise was tested 

using the chi-square test. A P-value less than 0.05 were 
considered statistically significant. 

 
3- RESULTS AND DISCUSSION 

The data indicated that, the majority of the 

children suffering from rotavirus diarrhea had either 
fever (72.5%) or fever and respiratory symptoms 

(11.8%). The prevalence of rotavirus diarrhea in 
children showing respiratory symptoms without fever 

was )3.9%( (Table 4). There is no significant association 
between rotavirus diarrhea and these symptoms (𝑃 > 

0.05). The result agreed with (Athiyyah et al., 2019), 

which explained that, the typical symptoms associated 

with acute viral gastroenteritis are diarrhea, vomiting, 
fever, and dehydration. The prevalence’s of vomiting, 

watery stool, and some dehydration were significantly 
greater in the RVA-positive children than in the RVA-

negative children As well as, (Bonkoungou et al., 2010) 

revealed that, out of 217 outpatient children, 48 
(22.1%) were infected and of the 230 inpatient 

children, 103 (44.8%) were infected with rotavirus. The 
rotavirus infection prevalence was significantly higher 

among hospitalized children (p = 0.0001) illustrating a 
significant relationship between rate of hospitalization 

and severity of illness. In addition, fever was the 

symptom most commonly reported in association with 

http://www.ncbi.nlm.nih.gov/BLAST/
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rotavirus diarrhea (82.1%), followed by vomiting 

(72.8%) and dehydration (48.3%).   

)Table 1(: Sign of rotavirus diarrhea in children 

Other Symptoms of Rota virus No. of cases (34) Percentage (%) 

Fever 25 73.53 

Respiratory symptoms 1 2.94 

Fever and Respiratory symptoms 8 23.53 

 

Among the 80 children studied, 47 (58.75%) 
were males while 33 (41.33%) were females, 

respectively, giving a male to female ratio of (1:42:1) 
for all diarrhea cases. Similarly, of the 34 rotavirus-

positive cases,)31.25% ( were males while )11.25% ( 

were females resulting in a male to female ratio of 
)1:77:1(. According to results of PCR test, Rotavirus 

detected in rate of (42.5%) from children with acute 
diarrhea, in Tikrit province, Out of (34) stool samples 

from child, the highest rate of infection was found in 

male which was 25 (31.25%) and the lowest rate of 
infection was found in females which was 9(11.25 %) 

as represented in ( Table 2). There is a significant 
difference between them (P<0.05). The result agreed 

with (Dey et al., 2020) in Bangladesh which revealed 

that, the highest rate of infection was found in male 
(55.6%) as compared with females (44.4%). As well as 

(Nasser et al., 2021), in Diyala province revealed that, 
the highest rate of infection was found in males (54%) 

as compared to females which was (46%). 

Furthermore, (Ojobor et al., 2020) showed that, there 
was no significant difference in the burden of rotavirus 

disease between male and female children but the 
preponderance of the disease was more in males. While 

(Ndze et al., 2012), reported that, there is significant 

difference was found in males than females. The 
reasons for the difference in detection rate between 

males and females are however, not known (Fenjan et 
al., 2020). 

(Table 2): Gender wise distribution of Rotavirus PCR result 

Gender 
No. of 

cases 
(%) 

No of Positive 

samples  
(%) 

No of 

Negative 
samples  

 

(%) 
P value 

Male 47 58.75 25 31.25 22 27.5 

0.0239 Female 33 41.25 9 11.25 24 30 

Total 80 100 34 42.5 46 57.5 

 

The RNA was extracted from each of 80 

samples isolated from different diarrheic children. Thirty 
four samples showed amplification of a 1062-bp 

fragment with the Beg9 and End9 gene which are 
specific for Rotavirus. After amplification the products 

were electrophoresed and visualized using UV 
transluminator, which showed clear and visible bands. 

The size of the bands was the same in viruses isolated 

from children which were about 100bp on 1.5% agarose 
gel after staining with ethidium bromide as shown in 

figures (1). These agreed with (Lorestani et al., 2019) 

expressed that, the initial screening for presence of 
human rotavirus genome in 345 stool samples was 

performed by direct dsRNA extraction of samples with 
RNX-Plus reagent and RNA–PAGE analysis. Also (Pardo-

Mora et al., 2018) reported that, PCR amplification of 
the 341bp-fragment of the VP7 gene in the nine 

samples that developed a cytopathic effect allowed to 

confirm the presence of rotaviruses. 
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Figure 1: PCR Results of Rotavirus amplicon using Beg9 and End 9 gene. Lanes denote Template DNA isolated from 

stool samples (L100), DNA Marker Size (100-bp DNA ladder). In the Beg9 and End9 gene, PCR only 1062 bp 
Fragment was Amplified. 

All PCR products were sequenced and the 
accuracy of the sequencing data was confirmed by 

sequencing in both directions. Sequence analysis for 34 
isolates was successfully performed on PCR products of 

Rotavirus. The obtained result (LC699251 and 

LC699252) compared with the previously published 
sequences under accession number MH560416 and 

MW058363 as shown in Figure (2a and b). It revealed 
that, 20 isolates under the accession number 

(LC699251) showed 99.34% identity to Rotavirus 

(MH560416) due to nucleotide changes (A → G) at 
position 158, 334 and 790 and (T → C) at position 457. 

Furthermore, thirteen isolates under the accession 
number (LC699252) showed 99.32% identity with 

Rotavirus (MW058363)  due to nucleotide changes (A 

→ G) at position 22, (T → C) at position 343, (A → G) 
at position 740, (A → T) at position 721 and (A → C) at 

position 748 and 755. (Figure 3) shows, the similarity 
LC699251 and LC699252 was 99.29% due to nucleotide 

changes (C → T) at position 288, 361 and 447 and (G 
→ A) at position 333 and 757 and (A→ T) at position 

739 and (A → C) at position 765 and 772. The rotavirus 

capsid is composed of three concentric protein layers. 
Proteins VP4 and VP7 comprise the outer layer. VP4 

forms spikes, is the viral attachment protein, and is 
cleaved by trypsin into VP8 and VP5. VP7 is a 

glycoprotein and the major constituent of the outer 
protein layer (Nair et al., 2017). Both VP4 and VP7 

induce neutralizing and protective antibodies. To gain 

insight into the virus neutralization mechanisms, the 
effects of neutralizing monoclonal antibodies (MAbs) 

directed against VP8, VP5, and VP7 on the 
decapsidation process of purified OSU and RRV virions 

were studied (Harastani et al., 2020). Changes in virion 

size were followed in real time by 90° light scattering. 
The transition from triple-layered particles to double-

layered particles induced by controlled low calcium 
concentrations was completely inhibited by anti-VP7 

MAbs but not by anti-VP8 or anti-VP5 MAbs (Ludert et 

al., 2002). On the other hand, (Aldawmy et al., 2021) 
expressed that, by using Blast software for all local 

samples of VP7 derived from diarrheic children samples 
derived nucleotide sequences were aligned for 

matching with the reference database (GenBank) 
revealing the local human samples revealed (100% 

identity) completely match for VP7 human sample with 

reference VP7 gene GenBank sequence accession ID: 
K681838.  
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Figure (2a): Representative Variable Regions of Partial Nucleotide Sequences (LC699251) of 912bps Fragment of the 

Beg9 and End9 gene for 20 stool samples Isolated from Different diarrheic children in Tikrit Province 
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Figure (2b): Representative Variable Regions of Partial Nucleotide Sequences (LC699252) of 912bps Fragment of the 

Beg9 and End9 gene for 14 stool samples Isolated from Different diarrheic children in Tikrit Province 
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Figure (3): Representative Variable Regions of Partial Nucleotide Sequences (LC699251 and LC699252) of 

912bps Fragment for 33 stool samples Isolated from Different diarrheic children in Tikrit Province 

 
The phylogenetic tree was constructed 

depending on the multiple sequence alignment for the 

current results (LC699251) with the Rotavirus 

references (MW058363.1, C541520.1, LC582538.1, 
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MH560416.1, KM288563.1, KX638538.1, EU984109.1 

and GU377170.2) for the classification (Figure 4). 

Furthermore, figure (5) shows multiple sequence 
alignment for the current results (LC699252) with the 

references of (EU984109.1, KX638538.1, MN836887.1, 
MN836885.1, MZ955388.1, GQ452920.3, MW058322, 

MW058234, GQ117002, LC541520, LC541518 and 

LC541517). The phylogenetic analysis demonstrated 
that the isolates share close homology with some 

reference strains isolates. Rotavirus is one of the most 
viral species among children. The virus transmission 

among a range of child could increase the chance of 

genetic variability within different populations of the 
virus in the world (Sashina et al., 2021). The results of 

the PCR revealed that from a total of 34 patients, 
showed positive VP7 by RT-PCR. [G1] was mostly the 

predominant serotype, of all VP7-positive isolates. The 

result agreed with (Shams et al., 2020) which explained 

that, the dominant G-P combination was G1P (32%), 

followed by G2P (11%), G9P (11%), and G3P (11%). 
Further, G4P, G4P, G9P, G9P, and G12P were detected 

in 25% of all evaluated specimens. Also (Lorestani et 
al., 2019), which revealed that, the results of P and G 

typing in this study revealed that genotype G1P (Estes 

and Cohen, 1989) was dominant with the prevalence of 
57.82%, followed by the genotypes G2P. In a recent 

study, the result disagreed with (Azaran et al., 2018), 
which reported that, the prevalence rate of 28.13% for 

genotype G9P in patient with gasteroentrititis during 

2015 to 2016. Furthermore, the result partially agreed 
with (Amadu et al., 2019) revealed that, Genotyping by 

RT-PCR was done on 25 samples. The most prevalent 
type-able VP7 G types were G9 (28%), G1 (24%), 

followed by G12 (20%), G2 (12%), and G10 (4
%); on the other hand, the most prevalent type-able VP4 P types are P8 (48%), P4 (24%), and P6 (16%).  

 

 
Figure (4): Phylogenetic Tree of Representative Sequences of Rotavirus (LC699251) and References Sequences of 

other Genotype Deposited in GenBank 
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Figure (5): Phylogenetic Tree of Representative Sequences of Rotavirus (LC699252) and References Sequences of 

other Genotype Deposited in GenBank 

4- CONCLUSIONS 

This study provides information on the 
epidemiology and the extent of rotavirus infections in 

Tikrit Province. Our results indicate that gastroenteritis 
caused by rotavirus in the country is an important health 

problem during the cold season. These data will be 

useful for making an informed decision about the 
introduction of rotavirus vaccine in Tikrit and will 

provide a baseline against which the impact of the 
vaccine introduction can be measured in the future. 

Furthermore, the nucleotide sequences of G1 genotypes 
revealed high homology to previously reported similar 

genotypes especially from India and Thailand.  
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