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Abstract 

This study was aimed to determine the prevalence of Rotaviruses in Karbala and Basrah 

provinces in Iraq, the genetic recombination of Rotavirus strains in human with another hosts  and 

release a novel strains may lead limited activity of Rotarix vaccine. Rotaviruses were detected by 

Immunochromatography Test (ICT) then the positive samples were tested by reverse transcription 

PCR (RT-PCR) using specific primers to  vp4gene, this gene is responsible for stimulation the immune 

system to produce neutralizing antibodies about of 200 diarrheal  stool samples, 100 samples from 

pediatrics hospital of Karbala province and  another 100 samples from Maternity and children hospital 

in Basrah province . The vp4 gene was implemented in rotavirus vaccine of Iraqi immunization 

program. The RT- PCR results showed that 56.3% (27/48) of samples positive in children under five 

years of age in Karbala province while Basrah province revealed 58.5% (31/53) positive samples in 

children. The results of sequencing of human and Rotarix vaccine revealed that there was relation 

between them and animal strains according to genetic reassortment between human and another 

species  while in comparing with international strains there were closely related with Lebanon and 

Turkey  human strains. Necessarily for further studies are needed to study the genetic alterations with 

viral recombination of rotavirus to detect the Rotarix vaccine activity against novel Rotaviral strains.  

Keywords: Rotaviruses, Rotarix, vaccine, RT- PCR 

1. Introduction 

Reoviridae family included Rotaviruses  which are naked viruses  with double stranded RNA  

(dsRNA). And about eight species from Rotavirus A to   Rotavirus H  were detected  in this family [1] 

.The rotavirus genome consists of six non-structural (NSP1-NSP6) proteins and 11 dsRNA segments 

which code for the six structural proteins (VP1-VP4, VP6, VP7), VP4 with VP7 responsible for  

attached of virus with host receptors [2]. VP4 cleavage into two fragmentsVP8 and VP5 when a 

activated by proteolytic.at the tip of the VP5* attached  in circular form  with VP8 [3]. Binary system 

was classified RotavirusesA into 37 P  and 27G kinds depend on vp4 (Protease sensitive) and VP7 
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(Glycoprotein) [4]. The infectious rotavirus particle and complete is about 100 nm in diameter, virion 

is genomefully infective particle  surrounding by three-layered icosahedral protein capsid (TLP) 

similar to wheels (lat. rota) and this form gave the  Rotavirus term [5]. Next icosahedral arrangement 

has been identified the single layered particle (SLP = core shell) consist of 120 particles of the viral 

protein2 (VP2) [6].                                                                                       Newly, The  three-dimensional 

(3D) structure of virion RV was detected by cryomicroscopy (cryoEM)  with 4.3˚A determination of 

tomography [3]. The mechanism of RV entry was explained by communications of VP4 with other 

proteins of RV [7] Meanwhile VP4 spikes developed either in presence or lack of trypsin [8]. The 

faecal–oral route main transmition way of  The virus, chiefly by direct contact of persons with other 

and less changes are wanted to induce disease in predisposed [9]. Outer capsid protein VP4 during its 

VP8 domain causes Rotavirus connection to host cells  [10] and attachment partners on the host cell 

surface, containing by sialoglycans and histo-blood group antigens (HBGAs) [11]. Rotavirus–HBGA 

connections are influenced by protease sensitive P genotype, and studying these connections has 

induced new visions into variation of host species and transmission between divers species of different 

rotavirus strains [12]. In fact, alterations in rotavirus epidemiology among populations had been 

affected by genetic differences in HBGA expression [13].The function of HBGAs in the related effect 

on vaccine efficacy and susceptibility to rotavirus vaccine strains are important developing areas of 

research attended with public health [12]. Rotavirus attached and neutralized their antigen through the 

structural protein in outercapsid which are vp4 and vp7 genes Estes and [14]. TM (Wyeth-Lederle 

Vaccines) was pullout according to its side effect with  intussusception in 1999. Then in 2006 another 

vaccine was improved with pentavalent reassortant human –bovine and finally RotatixTM [15]. 

Immunoglobulin A (IgA) give a good protection against infection with rotavirus , this suggestion was 

conducted by studies achieved  on hygienic children infected with usual rotavirus [16].The total serum 

anti rotavirus IgA level, determined shortly after infection, generally reflects intestinal IgA levels and 

seems to be the best marker of protection [17]. The first immunity induced in human after birth for 6 

months was obtained from mothers then the role of vaccination have been achieved for active 

immunization through the first years of children may expos to dangerous infection. In 2019 this vaccine 

induced in many country  like Swedish national immunization program [18].The extra intestinal 

influence of the rotavirus vaccine, which is called the “rotavolution”, has recently become a growing 

field of debate and research. It has been proposed that the effect of rotavirus infections depend on host 

susceptibility, host genetics and the interaction with the intestinal microbiota. The effects has been 

proposed going far beside the classic gastrointestinal symptoms which are just the top of an iceberg. 

An evaluation from 2019 stated that the currently known rotavirus infection pathology is just the tip 

of an iceberg and that new questions about the influence of the rotavirus vaccine influence have 
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emerged. For example, it has been proposed that rotavirus infections can activate autoimmune 

diseases. Therefore, rotavirus vaccines might lead to reduced incidences of autoimmune related 

conditions such as diabetes mellitus and coeliac disease, due to immunological susceptibility and 

mechanisms. These hypotheses need to be explored further [19]. 

2. Materials and Methods 

2.1 Materials  

Rotavirus Detection   

 Immuno Chromatography (IC)Kit 

RNA purification kit 

FAVROGEN FavroPrep™Viral Nuclic Acid Extraction Kit 

Reverse Transcription Kit 

Bioneer Accupower® RocketScript™RT PreMix 

 

Table1. Amplification Primers 

 

 

2.2 Methods 

A total of 200 diarrheal  stool samples, 100 samples from pediatrics hospital of Karbala 

province and  another 100 samples from Maternity and children hospital in Basrah province all children 

were under 5 years of age and suffering from diarrhea.  were collected from hospitalized patients 

during the period from November 2018 to August 2019. 

3. Detection of Rotavirus Antigen 

3.1 LumiQuick, Adeno-Rota Virus Antigen Comb Test Card 

Immuno Chromatography (IC) 

The specimens were screened for Rotavirus antigen through Immuno   Chromatography Test 

(ICT) according manuscripting company. 

3.2 RNA Extraction Kit 

Reference 

Product   
Size 

(bp) 

 

Primer Sequence 5´- 3 
Target 

gene 

    

Durmaz et al.,              

2014 
663 

Forward,  TATGCTCCAGTNAATTGG 

Reverse,   ATTGCATTTCTTTCCATAATG 
Vp4 
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FavroPrep™ for  isolation viral nuclic acid from supernatant stool samples were used . It based 

on mini spin column (silica matrix) for the isolation of viral RNA according manuscripting company. 

3.3 Reverse Transcription Kit           

according manuscripting company. 

3.3.1 cDNA Synthesis   

Reagents and samples were brought to room temperature before starting with the reaction, 10 

ul of RNA were added to the reaction tube and the final volume is completed up to 20 ul with RNase 

free water and mixed gently and spun-down by microcentrifuge at 3000 rpm. The reaction tube then 

placed in the thermal cycler programmed at 37 ,42, 95 respectively as manuscripting company. During 

cDNA generation random priming gives random coverage to all regions of the RNA to generate a 

cDNA pool containing various lengths of cDNA. Synthesized cDNA is immediately used as template 

for PCR, or stored at -20°C for farther use. 

3.3.2 PCR Amplification of vp4 gene 

PCR reaction tube containing Taq DNA polymerase, dNTPs, MgCl2 and reaction buffers from 

Bioneer company (Korea), adding 2.5 μl from forward primer TATGCTCCAGTNAATTGG (10 

pmols/µl) and 2.5 μl from reverse primer, ATTGCATTTCTTTCCATAATG (10 pmols/µl) for vp4 

gene. Seven microliter of cDNA template was added for each reaction tube, and the volume was made 

up to 20 μl with Deionized Nuclease –Free water and tubes were then spun down with a micro 

centrifuge for the adequate mixing of the components of the reaction. The thermo-cycling conditions 

were done with initial denaturation stage at 92°C for 5 min then denaturation stage also at 92°C but 

for 30 sec while annealing stage done at 45°C for 30 sec finally elongation stage done with72°C for 1 

min. 

3.3.3 DNA Sequencing 

Sequencing of samples was done by Macrogen company (Korea). And sequencing result were 

viewed and compared with reference DNA sequence using Blast software. 

3.3.4 Statistical Analysis 

     The Molecular Evolutionary Genetics Analysis version 7 (MEGA7) Software is used for 

both DNA and protein phylogenetic analysis using neighbor joining algorithm (20). 

3.3.5 Phylogenetic Tree Analysis 
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Sequencing of samples was done by Macrogen company (Korea). And sequencing result were 

viewed and compared with reference DNA sequence using Blast software. 

4. Results 

4.1 Prevalence of Rotavirus in Human Stool Samples 

The characteristic features of study population are summarized in table 2. All samples were 

tested from diarrheic children with acute gastroenteritis by imunochromotography test (ICT). In this 

study, stool samples of all children were less than 5year old with acute gastroenteritis were screened 

for Rotavirus antigen. The result showed 48 samples out of 100 were positive Rotavirus infection from 

pediatric teaching hospital in Karbala province. While in Basrah province 53 out of 100 samples were 

positive in diarrheic children, this difference was not significant (P>0.05) between two provinces . 

Table 2. The result of Human Rotavirus Detected in Karbala Province and Basrah 

Province by Imunochromotography test (ICT). 

Province Total  samples Positive  Negative 

  no.(%)  no.(%) 

Kerbala  100 48 (48)   52 (52)  

Basrah    100 53 (53)  47 (47) 

Total 200 101 (50.5)  99 (49.5)  

           X2 = 0.5    df= 1    P=0.479 

4.2 Prevalence of Rotavirus in Human Stool Samples 

4.2.1 Diarrheic Human Samples  

     In order to Immuno Chromatography assay results, conventional PCR was carried out to 

detection the two genes of outer layer protein’s VP4 663bp. After RNA was extracted then transcribed 

to cDNA these samples were  amplified with primers for the 3‘ and 5‘ ends of VP4 gene. The study 

enrolled 27 samples from 48 Rotavirus positive samples (by an Immuno Chromatography assay) in 

Kerbala province shown in table 3, while in Basra province the result of RT-PCR results demonstrated 

31 samples from 53 Rotavirus positive samples (by an Immuno Chromatography assay) as shown table 

3 this difference was not significant (P>0.05) between two provinces.  The positive results for VP4 

gene were shown in figure 1. Also Rotarix vaccine were checked for gene of VP4 663 bp that 

demonstrated in this study as  shown in figure 2. 

Table 3. The results of human Rotavirus detected in  Kerbala province and Basrah province by 

Polymerase Chain Reaction (PCR). 
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Province Total  

samples 

PCR (VP4)  

Positive no.(%) 

PCR (VP4) Negative 

no.(%) 

    

  Kerrbala  48 27(56.3) 21(43.7) 

  Basrah    53 31(58.5) 22(41.5) 

  Total 101 58(57.4) 43(42.6) 

 

Figure (1): Agarose gel electrophoresis image showed RT-PCR product analysis for VP4 gene 

M (Marker ladder 100bp). Lane (1-10) some positive VP4 gene in Rotavirus at 663bp product 

size. 

 

Figure (2): Agarose gel electrophoresis image showed RT-PCR product analysis for VP4 gene 

M (Marker ladder 100bp). Lane (1-6) positive VP4 gene in Rotavirus at 663bp product size. 

4.2.2 Sequencing of DNA detected 

The accession number of local Iraq's strain in present study demonstrated in  (Table 4). 

 

     Table 4.Clinical sample from human amplified using  Rotavirus  vp4 gene specific primers 

 No  Type of gene      Current study strain  (GeneBank accession No.)  Source          

1 Vp4 MT074691 human 

2 Vp4 MT074692 human 

3 Vp4 MN995336 vaccine 

4 Vp4 MN995337 vaccine 

5 Vp4 MT074687 vaccine 

 

4.2.3 Sequencing of DNA detected 
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The amplified vp4 gene with 663bp from human and vaccine. Using Blastn software for all 

local samples of vp4 gene derived from diarrheic human samples derived nucleotide sequences were 

aligned for matching with the reference database (GenBank) revealing the local samples from human 

and vaccine having slightly mismatch (99% identity) with reference human vp4 gene genbank 

sequence accession  ID: MH59138 in human sample while with ID: Kx228855 in Rotarix vaccine  as 

shown in figure 3 and figure 4 respectively.   

 

Figure (3): GenBank database alignment of VP4 gene DNA sequence from human 

sample     showing 99% match with match with reference human Rotavirus, Mismatch sites 

indicated with red boxes, using Blastn. 

 

Figure (4): GenBank database alignment of VP4 gene DNA sequence from vaccine 

sample showing 99% match with match with reference human Rotavirus, Mismatch sites 

indicated with red boxes, using Blastn. 
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4.2.4 Phylogenetic Tree Analysis 

Phylogenetic analysis where done using MEGA7 softwere , analysis done for vp4, the tree is drown to 

scale, with branch lengths measured in the number of sub situation per site. the analysis involved 30 

nucleotide sequences for VP4 gene, figure 5.  
 

 

Figure (5): Rotavirus A VP4 gene segment phylogeny for both local and international sequences 

molecular phylogenetic analysis was done by maximum likelihood method. The boot strap consensus 

tree inferred from 500 replicates is taken to represent the  evolutionary history of the sequences 
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analyzed. blue color = current human and vaccine strains, green color = related animal  strains,  red 

color = closely related strains, pink color = less related strains, the rest samples are international 

sequences. 

5. Discussion 

Young children under 5 yeas more susceptible for gastroenteritis symptoms with  Rotaviruses 

infection (2) in another hand diarrheal disease record about 90% in developing countries although the 

improvement in medical treatment (21). Rotavirus infection in children were confirmed with infection 

by rapid Immunochromatographic test (ICT)  that showed 48% and  53% in Kerbala and Basrah 

provinces respectively (table 2) this difference was not significant , our results agree with (22) who 

collected the samples from five Iraqi  provinces  (Babil, Kerbala, Missan, Qadissiya, and Wasit)  they 

found a similar prevalence (47.2%), by using  (IC) test. The international scenario of rotavirus 

prevalence exhibited by  (23) who used conventional methods (eg, IC test and ELISA test) for detection 

of Rotavirus also recognizing the varying manner after  vaccination with common serotypes in children 

about 24%. Truly the picture is highly complex  in human and animal may haven a diversity of 

genotypes with current period or in prospectively in a far time appear the dramatic of related host 

species that may release a unique strain rotaviruses patterns according to credited genomic diversity 

in numerous hosts species (24).  There is an profusion of molecular epidemiological statistics on the 

opportunity out of both usual and unusual VP7 and VP4  proteins determined by Reverse transcription 

PCR amplification  in world, so the present study by using RT- PCR technique for intensification of 

vp4 and vp7 genes (by rotavirus specific primer) from human ,animal with desired amplicon size is 

designed to detect the occurrence of Rotavirus and its molecular properties to detect the specific 

genotype which are distributed between the human and animal populations, Rotavirus was detected in 

(56.3%) and (58.5%) of human samples in Kerbala and Basrah provinces respectively (table 3), 

therefore, the results of present study were somewhat consistent with many Iraq's studies, (51.98%) in 

Mid Iraq  was conducted by  (52 .)  

      While neighbored countries RT-PCR conducted in Turkey found (78.2%) of Rotavirus in 

tested samples while in children age range from thirteenth to twenty four months (38.7%) infective 

rate whereas higher than (28.3%) monitoring in children with twenty five to thirty six menthes  (26). 

On other hand, Arab countries disagree with the incidence of Rotavirus accomplished in present study 

resembling by (27) who revealed (44%) in Kuwait while (28) reveled  (61%) in Syria whereas  (29) 

showed (50%) in Oman .These varying in incidence  statistics may be due to season of specimen taken 

and approaches of specimen detection. 

Rotaviral VP4 DNA Sequence Analysis 
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The present study by Blastn significant the similarity of genetic features between human and 

Rotarix vaccine that applied to advance studies are desired to understand the undercurrents of  

Rotavirus relationship between circulating strain and Rotarix strain . 

    Blastn showed related of vp4 gen in human, animal samples and vaccine sample related with 

MH559138.1 for both human and Rotarix vaccine and KX228855.1 for animal sample from GenBank 

(NCBI) as shown in figure (3) and figure (4) respectively. Since 2016 year Iraq has implemented the 

final Rotavirus vaccine Rotarix vaccine but continuous circulating novel strains according re-

assortment habitat of Rotavirus encourage the observation of variations in Rotavirus genotype 

circulation and detection of vigorous vaccine compatible with this unique variants strains become 

necessary to develop vaccination protocol and induce of modern Rotavirus vaccines (30). 

    However,  it is essentially  check  methods periodically to develop vaccines efficacy against 

Rotavirus infection in order obtain the perfect benefits from immunization with vaccine implemented 

(31). 

Rotaviral VP4 DNA Sequence Analysis 

Phylogenetic tree and correspondence analyses were achieved to conclude the association 

between most recurrently identified rotavirus, The close relation of local samples sequences to each 

other as it is clustered in one branch away from other international derived sequences. The figure (5) 

demonstrate the genetic diversity of local strains from different sources human, animal  and vaccine 

strains for vp4 gene, human an vaccine strains are closely related with Lebanon at KR181919.2 and 

KX22885 from Turkey and with animal strains which are closely related with Pakistani strain have ID 

JX273739.1 and KC443326.1 (NCBI) from USA whereas less related with strains from Thailand have 

ID KT007880 . The  differences of human strains identity with variant strains give indication about 

Rotavirus modification (32).The genotypic diffusion of Rotaviruses with different strains according to 

production of novel strain with affected conditions as changing of temperatures and geographical 

terrain of infected region all these variations corresponding with vaccine improvement and approach 

of diagnostic vaccine efficacy (33).  However, in present study analysis of both vp4 gene in middle 

and south Iraq was detected in partial genome  while in future analysis for complete genome will need 

to understand the molecular characterization  of Rotavirus  (43  ,42.)  

      Full complete genome analysis could be made in the upcoming to improved describe strains 

socializing in the pre- and post-vaccination dated. Though, to the greatest of our information, no 

revision from nations or areas with high vaccination attention have described in unimmunized or 

immunized children. No suggestion of vaccine derivative variations in vp4 were detected while slight 



 
 

  Volume 0, Issue 1    ( 2022 )                                                                                                                                                                ISSN: xxxx-xxxx 
 

 11 

AL-Zahraa University Journal for Health and Medical Sciences 

genetic difference in human and animal sequences throughout the study dated (36). Therefor current 

study, also realized about extremely probable that a choosy effect of vaccination occasioned in a 

different molecular outline of common G1P[8] Rotarix vaccine strains and  the correlation of human 

strains with animal strains show the origin of human strain may be from animal sources according to 

recombination property of rotavirus while Rotarix vaccine prepared from human strain only this 

analysis lead to indicate the limited protection of Rotarix vaccine (37). 

6. CONCLUSIONS 

In present study the local strains are different from other local Iraqi strains while data of 

Rotaviruses prevalence with international strains showing closely related and continuous observing of 

reassortment of Rotavirus genotypes is needed in the upcoming to evaluate the Rotarix vaccine efficacy 

with variant Rotavirus strain. Also, full molecular analysis of genome fragments should be done 

frequently to track strain variety and improved outlines of vaccine preparation and insurance with 

vaccine update periodically in this types of recombinant viruses.  
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