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G types of rotavirus by probe hybridization

Genotyping of group A rotavirus
samples from Brazilian children
by probe hybridization
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Abstract

The G genotyping of 74 group A rotavirus samples was done by RNA-
DNA hybridization (dot-blot) using oligonucleotide probes for the
VP7 gene region of the human rotavirus serotypes/genotypes 1, 2, 3
and 4. Thirty-one samples could be genotyped by dot-blot showing the
following results: G1 = 16, G4 = 6, G3 = 5, and G2 = 4. The data show
circulation of genotypes G1-G4 and the predominance of G1. The
knowledge of genotypes provides important information concerning
rotavirus circulation in Central Brazil.
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Human rotaviruses are recognized as the
main agents of diarrhea of infants and young
children and constitute an important cause of
mortality in developing countries. The knowl-
edge of the relative frequency and distribu-
tion of rotavirus serotypes/genotypes can help
in the analysis of regional differences and
variations over the years in population sam-
ples (1). The G serotypes/genotypes can be
analyzed by several techniques (2-6), includ-
ing enzyme immunoassay with monoclonal
antibodies (EIA-mAb) (7,8). This is the main
technique, although it is not able to define all
serotypes. It has been proposed that the fail-
ure in serotyping by EIA-mAb could be due,
for example, to the loss of VP7 (7,9). Nucleic
acid hybridization techniques can be used to
determine genotypes since the viral double-
stranded RNA (dsRNA) is more resistant to
degradation than the VP7 protein (10).

The present study describes the data ob-
tained from G genotyping of rotavirus samples

collected from children in Goiânia, GO, Bra-
zil, using the RNA-DNA hybridization tech-
nique. We studied 2,158 samples from chil-
dren up to 10 years of age, with or without
diarrhea disease, collected from hospitals,
outpatient clinics and day-care centers from
March 1986 to June 1995. All fecal samples
were previously tested by EIA for group A
rotavirus using commercial kits (EIARA,
Biomanguinhos, FIOCRUZ, Rio de Janeiro,
RJ, Brazil) and RNA polyacrylamide gel
electrophoresis (PAGE) (11,12). Two hun-
dred and fifty-four samples were positive for
group A rotavirus. Of the 254 rotavirus
samples, 233 (91.7%) were from children
with diarrhea. It should be pointed out that
226 (95.8%) were hospitalized children. In
addition, regarding age, 220 of the 254 posi-
tive children were up to two years old. Sev-
enty-four of the positive samples were
genotyped by the hybridization technique
(dot-blot). Probes complementary to nucleo-
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tides 315-339 of the VP7 gene from the
human rotavirus serotypes/genotypes 1, 2, 3,
and 4 were synthesized as described by
Sethabutr et al. (10). The primers were la-
beled with [g 32P]-ATP according to
Sambrook et al. (13). dsRNA was extracted
from the samples as described by Pereira et
al. (11). Briefly, fecal samples were sus-
pended in 1X PBS, pH 7.4 (0.14 M NaCl,
0.02 M KCl, 0.08 M Na2HPO4, 0.01 M
KH2PO4), extracted with phenol-chloroform
and precipitated with ethanol. Hybridization
was performed by the method of Sethabutr et
al. (10). Briefly, dsRNA was supplemented
with the same volume of 20X SSC (20X SSC
= 3 M NaCl plus 0.3 M sodium citrate)/37%
formaldehyde (3 parts of SSC and 2 parts of
formaldehyde) and heated at 65oC for 15
min. The denatured dsRNA was spotted on
nitrocellulose membranes in a total volume
of 25 µl. The membranes were heated for 2 h
at 80oC and pre-hybridized in a solution
containing 50% formamide, 1 mg/µl salmon
DNA, 50% Denhardt�s solution (Ficoll/poly-
vinylpyrrolidone/bovine serum albumin), and
1 M sodium phosphate buffer. The pre-hy-
bridization and hybridization temperatures
were 38oC for genotypes with 2 and 3 oligo-
nucleotides and 42oC for genotypes with 1
and 4 oligonucleotides. Pre-hybridization was
carried out for 4 h, followed by hybridization
for 18 h in the same solution with 0.1% SDS
and the labeled oligonucleotide added. The
membranes were washed three times with

solution containing 5X SSC and 0.1% SDS
at room temperature, dried and exposed to
an X-ray film for 24 h at -70oC.

Genotyping was considered positive when
the signal for one genotype was unique or
significantly higher than for the other geno-
types (at least two times the intensity).
Samples that presented the same signal in-
tensity for more than one genotype were
considered undetermined. The prototypes Wa
(G1), SA-11 (G3) and ST-3 (G4) were used
as positive controls. We also used one sample
(9800) characterized by EIA-mAb as a posi-
tive control of genotype G2.

Table 1 shows the results of genotyping.
Of 74 samples analyzed, 31 (41.9%) were
assigned to genotypes G1 to G4 by dot-blot.
Indices from 52.9 to 91.1% were described
for genotyping using molecular techniques
(10,14,15). Thirty-four samples (45.9%) were
not genotyped by dot-blot analysis. The pres-
ence of dsRNA was observed by PAGE in 33
of 34 dot-blot-negative samples (data not
shown), a fact excluding the possibility of
the failure of genotyping being related to the
absence of dsRNA, as suggested by Bingnan
et al. (1). Negative results could be related to
the failure of hybridization with the oligo-
nucleotides due to the presence of other VP7
genes not included in this investigation, as
well as mutation in the analyzed region
(14,16,17). Bingnan et al. (1), in Bangladesh,
observed a higher genotyping index (66.7%)
using three additional oligonucleotides for
other rotavirus genotypes. This result sup-
ports the suggestion of the occurrence of
samples other than G1-G4 among the samples
analyzed. In agreement, other serotypes have
been described. The G5 serotype that infects
mainly swine has been detected in Brazil
(18,19). Oligonucleotides complementary to
other VP7 regions, as well as oligonucleo-
tides for other rotavirus serotypes should be
useful to answer this question. Nine samples
hybridized with more than one oligonucle-
otide probe. The significance of this result
will be the subject of a future study. Our data

Table 1 - Distribution of rotavirus G genotypes
detected by probe hybridization in the State of
Goiás.

Genotype No. %

G1 16 21.6
G2 4 5.4
G3 5 6.8
G4 6 8.1
Reactive to more than one probe 9 12.1
Not genotyped 34 45.9
Total 74 100.0
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support the need for continuous monitoring
of rotavirus serotypes/genotypes at different
times in different world regions.
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