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sUM'MARY

4 PCR (polymerase chain reaction) genotyping
ssay Was applied to identify bovine rotavirus
(BRV) gene 4 types (P genotypes, NCDV (P1),
UK (P5), and B223 (P11) in the field samples
collected from calves with and without diarrhoea.
Rotavirus double stranded RNAs (dsRNAs)
extracted from the fecal samples were reverse
transcribed and amplified by PCR using two
nucleotide highly

VP4 gene among

primers that correspond

conserved regions of the
wtaviruses. The amplified products (that included
the VP8 portion and the connecting peptide of the
VP4 gene) were then amplified by PCR int he
Presence of coctail of specific primers for three
tference BRV. The PCR-typing assay Was
Pplied to identify BRV P genotypes (P1, P5 and
1) in 73 field samples. These samples Were
®cted positive for BRY by polyacrylamide gel
Slecrophoresis and monoclonal antibody - based
E_LISA‘ The PCR assay was able to identify BRV

dlfferem P genotypes in 79.4% of the samples-

of two P genotypes was effciently de
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the same Samples by the applied tnethOd. In 1 Sy

0 detect all G/P possible combination types

among BRYV field isolates, the P typing results
were compared with the previously reported
G-typing assay applied in this study provided a

very sensitive method for genotyping of Brv field
strains.

INTRODUCTION

Group A bovine rotavirus (BRV) is a major cause
of diarrhoea in one - to three-week old calves
throughout the world (Woode and Bridger, 1975).
The viral genome consists of 11 segments of
dsRNA surrounded by a double capsid (Estes and
Cohen, 1989). The outer capsid is composed of
VP7 glycoprotein encoded by gene segments 78
or 9, depending on the virus strain, and VP4
protein encoded by gene segment 4 (Estes axfd
Cohen, 1989). The VP4 and VP7 outer cap'sxd

for inducing
components =

neutralizing an '
The classification of mammlm

arc responsible

ibodies (Estes and Cohen, 1989).
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among BRV isolates. The use of Mabs in
P-typing of BRV has been hampered by the
difficulty in preparing VP4-Mabs specific for
each P type and the presence of cross reactive
epitopes on the VP4 protein (Taniguchi et al.,
1990). Previous investigators have used cDNA
probes to characterize BRV P types in the fecal
samples (Parwani et al., 1993). Although cDNA
probes were useful for P typing system, 40% of
the BRV-positive field samples were considered
untypable (Parwani et al., 1993). The PCR-typing
assay to identify BRV p types has been described
(Gouvea et al, 1994). RT-PCR

followed by PFLP (restriction fragment length
applied to

Recently,

polymorphism) analysis ~ was

characterize G and P types of field strains in USA
(Chang et al., 1996).

To date, PCR typing assay for BRV VP4
genotypes has only been employed for typing cell
culture isolated strains of BRV (Suzuki et al.,
1993; Ishizaki et al., 1996) and not for
characterizing BRV P genotypes directly in fecal
samples. The aim of this study is to apply

Fecal samples were obtained from calves

3% l, Eof A
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and without diarrhoea in 12 geographic regions of
Quebec between 1992 and 1994, for the detection
of group A bovine rotavirus. Seventy three
samples were positive for BRV by both
polyacrilamide gel electrophoresis (PAGE) and
ELISA (Hussein et al., 1995) were used in this
study. Three reference strains of BRV (NCDV,
UK and B223) were employed as controls and
five BRV-negative fecal samples were included
as monitors for cross-contamination. The viruses
were grown on Rhesus monkey kidney (MA-104)
cells in the presence 0.5 Rg of trypsin per ml of

medium as described previously (Saif et al,

1988).

Extraction of dsRNA and RT-PCR

PRV dsRNA was extracted from fecal samples
using the RNaid commercial kit (Bio 101 Inc,
LaJolla, Ca, USA) as previously described
(Gentsch et al., 1992; Ushijima et al., 1992). The
procedure involved dissociating the virus from
cells in guanidinium solution, binding the viral
dsRNA to glass powder and separating the glass

powder from the cell debris by differential

centrifugation. The dsRNA was eluted in water
and kept at - 20°C until used for the RT-PCR.

Vet.Med.J. \Giza.Vol.46,No.4 A(1998)
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"/ pCR typing assay with a cock

'-!‘“' complementary to nt 269 to 289 (5'
W”;“A (GCGGOGGTGGTAGTTG 31), pUK, 4

pecific primer complementary to nt 336 to
354 (5.gccaggtgtcgcatcagag3) and pB223, a
mer complementary to nt 574 to

gi1specific P
4 (5.ggaacgtattctaatccggtg31). A fragment of

jout 619 bp was generated for P1, 552 bp for p5
nd 314 bp for PI1L.

p- genotyping by RT-PCR
RT-PCR  was performed a modification of
prcviously published methods (Gentsch et al,
1992; Ushijima et al., 1992). Briefly, 5ul of
§RNA was mixed with 35 ul of
dimethylsulfoxide in a microcentrifuge tube,
dnatured by heating at 95°C for 5 min and
mmediately cooled on ice. The reverse
tanseription mixture (S0 mM Tris-HCI, pH 8.3,
mM KCI, $mM MgC12, 2.5 mDTT, 500 uM
of each dNTP, 20 U of RNA sin (Promes
Grporation, Fisher Scientific, Montreal, QU
ch, Canada), 1 u M each of the Con3 and ConZ
Filmers and 8 units of avian myeloblastosis virus
M::c transcriptase  (Boehringer Mannhei™

Quebec, Canada) was added to e
i e dsRNA and the tubes incubated .fO.f 1

C. Five pl of the reverse transcriptio”

h(:hva.m,nm A(1998)

be

#3°7 ich included PNCDV, a Pl-specific 1

and pB 223 primers and 2.5 U of Taq g

72°C for 1 min. Ten p 1 of each PCR products
was loaded onto 2 % agarose gels in Tris botaw St :
buffer containing 0.5 pg/ml ethidium bromide. !
Electrophoresis was conducted for 2 hr at 120 V
and the gels were photographed under UV light.

il S

RESULTS

The PCR employed in this study correctly
identified BRV P-genotypes directly from fecal
samples S well as the three cel.]-culune
propagated control reference strains (Figure 1).
of the 73 field strains identified as BRV -
positive by PAGE and Mab-Elisa, 37 (50.6) w;n:
classified as ps, 20 (27.3%) a8 Pll,. one (1

(%81 CamScanner
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Table 1: Chracterization of BRV P genotypes in feces

type (data not shown).

from Quebec using RT-PCR typing assay.

negative samples that identified u‘@wmi
(Table 1), when sequenced, was found to be P11

of neonatal dairy calv

P-typing?
G/ P types
Pl PS5 P11 P5 + 11 - P-typing®

G6 i 34 2 - - 36
G10 - P 18 - 2b 22
G6 + 10 - 1 - 1 - 2
(-) - - - - 13 13

- 37 20 1 15 73
Total 0 %) | (50.6 %) | (27.3%) | (1.3 %) | (20.5 %)

4 G- and P-typing results obtained by using PCR typing assays.

b confirmed as P11 type by sequence analysis.
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Figure legened

Figure 1: PCR typing of the amplified VP4 gene from BRYV field and reference strains. Lanes A and K represent the

[00bp DNA ladder (GIBVE BRI

., Canadian Life Technologies, Montreal, Canada). Lane B, band of approximately

619 bp, represents the second PCR typing amplification products from NCDV reference strain (P1-type). Lane C,

band of approximately

552 bp, represents the UK reference strain (P5 type). Lanes D to G, represent local field

sirzins characterized from fecal material as P35 type. Lane H , band of approximately 314 bp , represents B223

reference strain (P11 Lanes I and ]

-type).

DISCUSSION

o date, primer-specific PCR typing assay has
1 been employed for typing BRV field strains
‘iiaied in cell cultures 1993;
---- Sizeki ot o] for characterizing
The

Wity of the PCR typing assay depends on

(Suzuki et al.,
1996) and not
By P'lecs directly in fecal samples.
¢ lomu]atj o, of primers, the reaction condition
Wthe Presence of inhibitors in the samples. The
Og;‘“?y used in this study was sensitive

O dentify 794 ¢ (58/73) of the

mLMed
J.Gi
~Glza.Vol.46,N0.4 A (1998)

represent local

field strains characterized as P11 type.

rotaviruses in fecal samples as P-genotypes. PCR
typing assay can therefore provide the basis for a
rapid and sensitive screening and simultaneous

typing of BRV directly from fecal samples.

The number of P-genotype negative strains
reported in this study (20.4%) and in a previous
epidemiological survey utilizing cDNA probes
(40.8 %) (Parwani et al., 1993) may be due to the

sensitivity of the procedures, Of alternatively, the

e of other P-genotypes and subtypes

presenc
Likewise, sequence

among the bovine population.
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e second r typing assay in.
‘technique requires many enzymes

~ that always cleave at a specific site, if there is a

sequence variation, especially inthe third base of a
codon, these enzyme would be ineffective. It
would be siutable to utilize the RFLP analysis in
characterization of the BRV untypable samples.
In a further study to verify the presence of other
non-bovine P-types among the 13 bovine
P-type-negative viruses, a PCR typing assay using
primers specific for porcine rotaviruses (Gouvea
et al., 1994) was employed (data not shown),
None of the 13 viruses could be typed. Specific
primers to other types of rotaviruses, such as
human rotavirus, might therefore be needed to
identify more rotavirus field strains in he bovine

species.

To date, three P-genotypes (P1, P5, and P11) of
bovine rotavirus have been described (Matsuda et
al, 1990, Parwani et al, 1993). The
predominance of PS5, followed by P11 were
reported in studies using nested PCR (Suzuki et
al., 1993; Ishizaki et al., 1996), cDNA probes
(Parwani et al., 1993) and recently RT-PCR and
REFLP (Chang et al., 1996). We report in this
study the identification of BRV P-genotypes in 73

Other investigators reported the frequencies of
G/P-types of BRV either in the fecal samples o
in the cell culture isolated strains (Parwani et a].
1993; Suzuki et al., 1993; Chang et al, 1996;
Ishizaki et al., 1996). In Japan, Suzuki et al,,
(1993) demonstrated that BRV G6P5 was the
most prevalent strain in the field samples (42.5
%), followed by G6P11 (17.5 %), G6P1 (10 %),
G10P5 (10 %) and G10P11 (7.5 %), However, in
another study in Japan, Ishizaki et al. (1996)
reported that, out of 76 BRV isolated in cell
G6P5  was
predominant at 60.5 %, followed by GIOP11
(17.1), G6P11 (9..2) and G10P5 (6.6 %). In the
USA, Chang et al. (1996) reported that the
predominant BRV strains were G6P5 at 46.7 %
followed by G10P11 (12.8 %), G10P5 (7 %) and
G6P11 (7 %). In this study, BRV G6P5 strain was
the most common G/P combination type in the
field (46.5 %); followed by G10P11 (24.6 %);
G6P11 (2.7 %); G10P5 (2.7 %), G6 + 10 P5 + 11
(1.2 %) and G6 + 10P5 (1.3 %). The existence of
multiple G and P combination and mixtures of

culture from fecal samples,

viruses among bovine species indicate that a rate
of reassortment occurs during natural infection
(Gouvea and Brantly., 1995). This study sho¥s

that the most prevalent BRV P-type in Quebec is

Vet.Med.J.,Giza.Vol.46,No.4 A(1998)
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