Journal of Entomology and Zoology Studies 2018; 6(3): 1071-1075

-
=
-

. 0
Journal of Entomology and [oalogy Studies % s

Available online at www.entomoljournal.com

and
Zoology Stucizs

E-ISSN: 2320-7078

P-ISSN: 2349-6800

JEZS 2018; 6(3): 1071-1075
© 2018 JEZS

Received: 26-03-2018
Accepted: 27-04-2018

S Das

Department of Veterinary
Microbiology, College of
Veterinary Science, Assam
Agricultural University,
Khanapara, Guwahati, Assam,

India

M Medhi

Department of Veterinary
Microbiology, College of
Veterinary Science, Assam
Agricultural University,
Khanapara, Guwahati, Assam,
India

M Khaound

North Eastern Region Disease
Diagnostic Laboratory,
Khanapara, Guwahati, Govt. of
Assam, India

P Doley

Department of Veterinary
Microbiology, College of
Veterinary Science, Assam
Agricultural University,
Khanapara, Guwahati, Assam,
India

M Islam

Department of Veterinary
Pathology, College of Veterinary
Science, Assam Agricultural
University, Khanapara,
Guwahati, Assam, India

DP Borah

Department of Veterinary
Microbiology, College of
Veterinary Science, Assam
Agricultural University,
Khanapara, Guwahati, Assam,

India

Correspondence

M Islam

Department of Veterinary
Pathology, College of Veterinary
Science, Assam Agricultural
University, Khanapara,
Guwahati, Assam, India

Detection of group a rotavirus infection in diarrhoeic
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Abstract

In the present study, electropherotyping and reverse transcriptase polymerase chain reaction (RT-PCR)
were applied for diagnosis of group a rotaviral infection in diarrhoeic clinical samples of bovine (175)
randomly collected from different parts of Assam, India. Electropherotyping analysis revealed that, RNA
of 24 numbers of samples showed 4-2-3-2 pattern migration of segments on gel with 13.71% positivity.
All the samples were also screened by RT-PCR. For RT-PCR two published primer sets were used which
were amplified to produce 309 and 304 bp sized amplicon for VP6 and VP7 gene on 1.7% agarose gel
electrophoresis and 39 (22.28%) numbers were found to positive for both VP6 and VP7 genes of bovine
rotavirus. Both Electropherotyping and RT-PCR were suitable for detection of group a rotaviral infection
though RT-PCR was found to be more sensitive than electropherotyping.
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1. Introduction

The important cause of morbidity and mortality in neonates of various farm animal species
throughout the world has been attributed to diarrhoeal diseases Xl among which Rotaviruses
(RV) assume a special important etiologic agent of severe diarrhoeal illness in developing
countries where malnutrition is common in young animals. Rotaviral diarrhoeas are common
in calves, and affected young calves may die as a result of severe dehydration or secondary
bacterial infections >l which in turn causes major economic losses. In India, incidence of RV
associated diarrhoea in calves below 3months of age has been reported to be in the range
between 4.47% to 43% [l In Assam, the overall prevalence of Rota virus was found to be
41.5% where maximum number of positive cases were reported from piglets (46.3%) followed
by human (40%) and cattle (37%) [®l. Rota viral infection causes extensive damage to the
enterocytes and the virus multiply in the intestinal epithelium of the host which leads to
malabsorption which cause severe diarrhoea and toxaemia [/l. Rota virus, belongs to the family
Reoviridae, which are non-enveloped, double-shelled virus with an icosahedral capsid, 75mm
in diameter and have a characteristic wheel-like appearance [, Rota virus has double stranded
RNA divided into 11 segments (16-21 kbp). Segmented genome surrounded by an inner and
outer capsid layer > 1%, The immune response to rotaviruses is serotype specific. Rotaviruses
are classified in to seven groups: A to G and four subgroups based on specificity of VP6 inner
shell polypeptide 4. Group a Rotaviruses contains most of the important pathogens of human
beings, cattle, and other animals [*?1. Group B viruses rarely affected calves, lambs, piglets and
human beings whereas Group C might affect swine and occasionally humans. Group D, F and
G mostly affect poultry and Group E might affect swine * 14, However, Group A rotaviruses
are the major cause of rotaviral infections in domestic animals. Rotavirus infection is
transmitted via faecal-oral route and in respiratory droplets '} Rotavirus particles are excreted
in diarrheic faeces in substantial amount. The infected animals excrete up to 107 to 108
infectious particle per gram of faeces 1% 71, Various methods have been developed to detect
Rotavirus in human and animal stool samples and to identify specific genotype. Therefore, a
precise laboratory diagnosis is mandatory to discriminate Rota virus from other infectious
agent which may cause diarrhoea. Various serological techniques like AGPT, latex
agglutination and ELISA are being used for diagnosis of Rotavirus 16 %8, Various nucleic acid
based techniques are used for detection of Rotavirus. Among nucleic acid base techniques,
ribonucleic acid-polyacrylamide gel electrophoresis (RNA-PAGE) also called
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electropherotyping and reverse transcriptase (RT-PCR) has
been widely used for detection and characterization of RV
infection in various species of animals 1% 20, Reverse
transcriptase polymerase chain reaction (RT-PCR) has been
found to be a highly sensitive and specific method for
diagnosis of RV in faecal samples ? 22, This method is
advantageous as because it can be use for detection of low
level infection and acts as confirmatory method for diagnosis
of suspected RV infection. Farmers of Assam are not much
aware about rota viral disease in animals and human and such
as no systematic vaccination programme are being followed
against this disease. Regular monitoring of Rotavirus in
animals in a particular geographical area is essential to
identify the circulating rotavirus in susceptible population.
Considering the importance of the disease and fact that bovine
rota viral diarrhoea has not been properly studied from this
part of the country, the present study was aimed for the
detection of rota viral A infection in diarrhoeic calves by
electropherotyping analysis and RT-PCR targeting two main
genes VP6 and VP7 of group A bovine rotavirus.

2. Materials and Methods

2.1 Collection of faecal samples from diarrhoeic calves
During the period of study, diarrhoeic faecal samples were
collected randomly from bovine calves from different districts
of Assam for demonstration of Rota viral (RV) antigen and
viral nucleic acid. The plan of work was approved by
Institutional Animal Ethics Committee (IAEC) of College Of
Veterinary  Science, Assam  Agricultural  University,
Khanapara, Guwahati, Assam, India. IAEC approval
No0.770/ac/CPCSEA/FVSc/AAU/IAEC/14-15/261 dated
20/6/2014.

2.2 Preparation of samples

Approximately 4gm of freshly voided faecal samples were
collected from bovine calves suffering from diarrhoea or
obtained by rectal evacuation in adequately labelled zip
locked bag. Collected samples were transported on ice and
immediately transferred to the laboratory where they were
stored at -20 °C for further processing. All the clinical
samples under test were suspended in 20% (W/V) phosphate
buffered saline (PBS) solution (pH 7.4). One gram of faecal
sample was suspended in 4 volumes of 0.1 M PBS (pH=7.4)
and mixed thoroughly and vortexed. The mixed samples were
centrifuged in a refrigerated centrifuge machine (Eppendorf,
5430R) at 12000% g for 5 minutes at 4 °C. The supernatant
was collected and stored at -20 °C until further use for
electropherotyping and RT-PCR.

2.3 Electropherotyping

The presence of rotaviral RNA was checked by horizontal
electrophoresis for specific migration pattern of segmented
genome was described by the method with slight modification
231 Briefly, a mixture was prepared with 100ul of faecal
suspension and 200ul of 0.1M sodium acetate buffer
containing 1% (w/v) sodium dodecyl sulphate (SDS). Further
equal volume of 3:2 (vol/vol) phenol: chloroform mixture was
added to the faecal suspension and vortexed for one minute.
The emulsified mixture was then centrifuged for 10 min at
12000 x g. The resulting clear aqueous layer was collected
very carefully in vial and 40ul of this extracted RNA was
mixed with 10ul of bromophenol blue indicator containing
1% sucrose and stored at -20 °C until further used. RNA gel
electrophoresis was carried out in a gel electrophoresis unit
(Biorad, USA). Freshly prepared resolving gel 7.5% and 3%

of stacking gel were poured into the glass mould of size
70x70%x0.7mm dimension (Biorad, USA). A comb of 0.7 mm
thickness was inserted between the glass plates to form the
well. After polymerization of the gel, the comb was removed
and the well was washed with distilled water. Excess fluid
was soaked with the help of a blotting paper and each well
was charged with 30ul of extracted RNA mixed with
bromophenol blue. Electrophoresis was carried out using 100-
150 volt of constant current 20mA for 2 to 3hour. For
staining, the gel was carefully taken out of the glass plates and
fixed for 1 hour in fixative solution of ethanol acetic acid. The
fixed gel was stained with silver nitrate stain solution for 1
hour. After that, the gel was quickly washed one time in
distilled water and then transferred to developer solution
containing sodium hydroxide, formaldehyde and sodium
borohydride in distilled water. The gel was kept in the
solution till clear bands appeared. RNA bands were fixed with
fixative solution again for 5 minute. The reaction was stopped
by adding stop solution containing 5% glacial acetic acid.

2.4 Reverse transcriptase polymerase chain reaction (RT-
PCR)

Presence of RV antigen in the faecal samples was further
confirmed by using RT-PCR targeting VP6 and VP7 gene as
per the method followed by Suresh et al. [24],

2.4.1 Extraction of viral RNA

Rota viral RNA was extracted from faecal sample using RNA
sure virus kit (Genetix, Asia Biotech Pvt. Ltd. New Delhi)
following the manufacturer’s protocol. Extracted RNA was
quantified by spectrophotometric analysis.

2.4.2 RT -PCR for detection of rota viral nucleic acid

The VP6 and VP7gene were amplified as per method of
Suresh 4. The template RNA solution was thawed on ice.
The primer solution, RT buffer, dNTP mixture, and RNAse
free water were also thawed at room temperature and then
stored on ice immediately. Each solution was mixed by
vortexing. A primer cocktail was prepared with Random
hexamer 5.0 pl, RV (F) primer(10pmol) 1.5 pl, RV(R) primer
(10pmol) 1.5 pl and Nuclease free water 1.0 pl.
Complementary DNA (c-DNA) was synthesized with 6 pl of
the quantified RNA using 1.0 pl primer cocktail and 5pl
nuclease free water. The mixture was heated to 70 °C for 5
minutes and snaps cooled on ice for 5 minutes. After spinning
down, 5XRT buffer 4 pl, 10mM dNTP mix. 2 pl and RNAse
inhibitor 1 pl (40U/ pl) were added to incubate at 25 °C for
5min after which immediately snap chilled on ice. Finally M-
MuLV RT (200U/ pl ) 1 pl added to the previous mixture,
spin down and placed in the thermal cycler for incubation at
2509C for 10 min, 42 °C for 60 min and 70 °C for 10 min.

2.4.3 Amplification of VP6, and VP7 gene of rotavirus

The VP6 and VP7 region in the c-DNA samples were
amplified by RT-PCR using gene specific primers. The
sequence of the primer set F 5 I
AAAGATGCTAGGGACAAAATTC-3, R 5/ -
TTCAGATTGTGGAGCTATTCCA3for VP6 and F 5 '-
GATCCCGAATGGTTGTGTAATCCAAT-3, R & -
AATTCGCTACGTTTTCTCTTGG-3 for VP7 were used for
gene amplification producing 309 and 304 bp sized amplicon
on 1.7% agagose gel 24,

For PCR, the reaction mixture was prepared by mixing of
10X buffer 2.0 pl, 25mM MgCl; 1.5 pl, dNTPO.4 ul, Forward
primer (10 pmols/ ul) 0.12 ul, Reverse primer (10pmols/ pul)
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0.12 ul, Tag DNA polymerase (1U/ ul) 0.4ul, Template (c-
DNA) 1.0 pl and Nuclease free water 14.46 pl for both the
genes. The properly mixed 20ul reaction mixture was initially
denatured at 95 °C for 5 minute. Thirty cycles at 94 °C
(1min), 52 °C (1min) for VP6 and 55 °C (1min) for VP7 and
finally at 72 °C (1min). The reaction mixtures were extended
at 72 °C for 10 minutes. Both the positive and negative
controls were run parallel along with the test samples. To
confirm the targeted PCR amplicon which was obtained, the
PCR products were subjected to electrophoresis in 1.7%
agarose gel containing ethidium bromide (10 mg/ml) with 1X
TAE buffer 100 volts (V) for 60 minutes @ 200 mA. The
image was finally captured under gel documentation system
(DNR Bio imaging system) using UV mode.

3. Results and Discussion

Electropherotyping followed by silver nitrate staining is a
highly sensitive method for detection of Rota viral genome in
faecal sample > %1, In comparison to ELISA and electron
microscopy, RNA-PAGE has been widely used for detection
and characterization of RV infection because it is more
sensitive and specific. By this method the group of RV can be
identified based on the migration pattern of RV genome [23 1%
6, Electropherotyping or Polyacrylamide agarose gel
electrophoresis (PAGE) of the rotavirus showed 11
segmented RNA genome with a migration pattern 4:2:3:2 [27]
however during the present study only 8 bands were distinct.
Reduction in number of bands may be due to the positions of
the segments 2 and 3, and 7, 8 and 9 which were so closely
situated in agarose electrophoresis that the segments cannot
be distinguishable. The study showed an agreement with
earlier researchers [28 29,

In the present study, extraction of genome of RV from the
faecal suspension was done using sodium acetate buffer (pH
5.0) containing sodiumdeodecyl sulphate and phenol
chloroform mixture B% used phenol guanidium thiocynate
chloroform extraction method and Hasegawa [ used the
phenol chloroform acid mixture method. The extracted
genome was then subjected to electrophoresis in a
discontinuous gel solution of 7.5% and 3% which was a
modification over the Herring method. The gel solution that
was being used in the present study yielded a distinct clear
band of 4:2:3:2 (Fig: 1) and arranged in 4 different cluster (I,
I1, I, 1V) suggesting group A RV and this finding was in
accordance with the finding of several workers [ 33 6. 34],
Prevalence of Group ARV in Assam was confirmed earlier in
pigs *2 and was confirmed circulation of group A RV among
man and animals of Assam by RNA-PAGE [, Other workers
have reported association of group B and C in animal B3 and
human [% 371 based on RNA electropherotype. Overall
incidence of RV during the study was found to be 8% in
faecal samples of bovine calves. The result of RV detection
by electropherotyping corroborated with the findings of others
6. where he reported similar occurrence of RV in cattle
(14.28%), pigs (22.85%) and human (22.01%). During the
present study, the result of electropherotyping from the faecal
samples of calves were similar with the findings of other
several workers [38 3339 who also detected 22%, 16.83% and
13.3% RV respectively in diarrhoeic samples of calves. RV
infection in bovine was 17-19% positive by others 40411

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10

L i

Fig 1: RNA Electrophoretic pattern of bovine Rotavirus

L1= Negative control L2= Positive control
L3, L4, L5, L8 & L9=Faecal sample of cattle (non infected)
L6, L7 & L10= Faecal sample of cattle (infected)

The PCR techniques are used throughout the world for
detection and typing of strains of Group a rotavirus directly
extracted from diarrhoeic faecal suspension. Reverse
transcriptase-polymerase chain reaction (RT-PCR) has been
used targeting VP6 and VP7 genes for detection of RV in
field samples. The antigenicity of VVP7 gene expressed the
major glycoprotein (G genotype) and the group and sub group
specificity was confirmed by VP6 protein 24,

In the present study, viral RNA was extracted directly from
10% faecal suspension using commercial kit (RNASure
VIRUS Kit, Nucleopore Genetix brand). About 6ul of
extracted RNA was used for preparation of c-DNA with a
primer cocktail containing gene specific primer and random
hexamur. Primers used for amplification for the segments of
VP6 and VP7 gene were procured from company active
oligos.

Amplification of VP6 and VP7 gene of RV was done from the
extracted rotaviral RNA using gene specific primers which
were previously published by others 24, They amplified a
targeted sequence of both the genes and 309bp and 304 bp
amplicon were produced (Fig 2 and fig. 3). Out of 175
samples, 37(21.14%) were found to be positive in RT-PCR.
The present study showed slight similarities with the result of
the research conducted by Suresh 24l where they found out of
112 samples 27(24.11%) were positive for RT-PCR.

1 23 456 7

L 8 9 10 1112

500 bp

«— 309 bp

Fig 2: Gel photograph showing PCR amplification of VP6 gene

L= 100bp DNA ladder, 7 = negative control, 6= positive
control 1, 2, 3, 4,5, 9, 10, 11, 12, 13 = RT-PCR amplified
products (309 bp) of VP6 gene
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1 234 5 6 7 8L 9

10 11 12

500 bp
304 bp

Fig 3: Gel photograph showing PCR amplification of VP7gene

L = 100bp DNA Ladder plus, 10= negative control, 1 =
positive control 1, 2, 3, 4, 5,6, 7, 8, 9, 11, 12 = RT-PCR
amplified products (304 bp) of VP7 gene

4. Conclusion

In the present study, RT-PCR was found to be specific
technique where the sample could be detected by this test and
can be used as a valuable tool to complement the routine
diagnostic procedures for RV virus diagnosis. Thus, the work
can be considered as a baseline study for exploring the
genotype of the circulating rotavirus strain in calf population
in Assam. However, in order to know the genotypes of the
circulating rotavirus strains and their zoonotic implications,
further investigation is required.
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