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Abstract. Detection and genotyping of group Arotavirus strains from stool samples
in young children with diarrhea in Indonesia were examined using reverse tran-
scription-nested multiplex PCR. Of 421 stool specimens, 257 samples was rotavirus
positive. G1 type was the most common G-type (54%), followed by G2 (6%) and
G9 (3%). P[8] was the most common P-type (39%), followed by P[6] (19%), P[4]
(10%) and P[11] 1%. Eighteen percent of the samples had mixed G genotype infec-
tion and 5% had mixed P genotype infection. The prevalence of G-P combination
type was genotype G1P[8] (24%), followed by G1P[6] (7%), G2P[4] (3%), and G1P[4]
(2%). A total of 118 specimens could not be assigned as a G and/or P type suggest-
ing the presence of new circulating genotypes in Indonesia.
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INTRODUCTION

Rotavirus is an important etiological
agent of severe diarrhea in infants and
young children and has a significant im-
pact on morbidity and mortality not only
in developing but also in developed coun-
tries (Albert et al, 1982; Corwin et al, 2005;
Parashar et al, 2006). It has been estimated
that rotavirus is responsible for approxi-
mately 611,000 deaths annually in children
under 5 years old predominantly in devel-
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oping countries (Parashar et al, 2006). In
Indonesia, the prevalence of rotavirus-
associated diarrhea in young children
from 1997 to 1999 was 37.5% (Oyofo et al,
2002), whereas from 2004 to 2005, this pro-
portion increased to 45.5 % (Putnam etal,
2007).

The genome of rotavirus consists of
eleven segments of double-stranded RNA,
which encode six structural proteins (VP1-
11) and six nonstructural proteins (NSP1-
6). VP7 and VP4, two outer capsid pro-
teins, induce neutralizing antibodies and
are responsible for the serotype specifi-
city (Estes and Cohen, 1989).

Rotavirus is classified into 7 groups
(A-G) based on the VP6 protein (Gulati
et al, 2007). Group A is the most frequent
group worldwide. Itis classified also into
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16 G (glycoprotein) types based on pro-
tein VP7 andinto 28 P (protease-sensitive)
types based on VP4 (Rahman et al, 2005;
Gulati etal, 2007; Martellaetal, 2007; Steyer
et al, 2007). The major human G types are
G1,G2,G3,G4,and G9, in association with
either P[8] and P[4] or P[6] types (Santos
and Hoshino, 2005). These types are also
the predominant rotavirus types circulat-
ing in Indonesia, with the most common
circulating G types being G1,G2 G3,G4 and
G9 associated with P[8] gene (Putnam
et al, 2007).

The objective of this study was to char-
acterize the genotypes of human rotavirus
found in children hospitalized with acute
diarrhea in hospitals in the southern and
eastern region of Indonesia during the year
2007.

MATERIAL AND METHODS

Stool samples

A total of 421 fecal samples were col-
lected from children under five years old
with acute diarrhea, during January -
April 2007 from hospitals in Jakarta,
Yogyakarta, Denpasar, Makassar and
Mataram, Indonesia. The stool samples
were sent to the United States Naval Medi-
cal Research Unit - 2 (US NAMRU-2),
Jakarta for analysis.

Extraction and purification of viral RNA

Rotavirus genomic RNAwas extracted
from a 10% suspension of stool sample in
phosphate-buffered saline (PBS). The stool
suspension was centrifuged at 1,000g for 5
minutes. The supernatant was aspirated
and subjected to viral RNA extraction and
purification using QlAamp Viral RNA Mini
Kit and QlAamp spin column, according
to the manufacturer’s recommendations
(Qiagen USA). Purified RNA was resus-
pended in nuclease-free water and stored
at -70°C prior to use.
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Rotavirus G and P genotyping

One-step reverse transcription-PCR
(RT-PCR) was carried out with Access RT-
PCR Core Reagents kit (Promega, USA) to
synthesize cDNA corresponding to the
genomic segments encoding VP7and VP4
according to a previously described
method (Gouvea et al, 1990; Gentsch et al,
1992). We amplified a 1,062-bp fragment
of the VP7 gene with consensus forward
primer C2 (5-GGCTTTAAAAGAGAGAA
TTTCCGTCTGG-3") and reverse primer
C1l (5'-GGTCACATCATACAATTCTAAT
CTAAG-3"), and 876-bp fragment of the
VP4 gene with the consensus forward
primer Con3 (5'-TGGCTTCGCCATTTTA
TAGACA-3") and the reverse primer Con2
(5'-ATTTCGGACCATTTATAACC-3') fol-
lowed by multiplex-nested PCR. The cock-
tail of primers used for gene typing was
composed of the common G type-specific
primers (Gouvea et al, 1990) and P type-
specific primers (Gentsch et al, 1992) in
order to amplify G1 (746bp), G2 (657 bp),
G3 (582 bp), G4 (394 bp), G8 (885 bp), G9
(306 bp) and to amplify the P[4] (483 bp),
P[6] (267 bp), P[8] ( 345 bp), P[9] (391 bp),
P[10] (535 bp), and P[11] (122 bp). The
amplicons were separated by electro-
phoresison 2% agarose gels and visualized
and photographed using Gel Doc XR UV
Transilluminator (BIO-RAD) after staining
with ethidium bromide.

RESULTS

The distribution of diarrhea associ-
ated with rotavirus during January — April
2007 from hospitals in Jakarta, Yogyakarta,
Denpasar, Makassar and Mataram, Indo-
nesia is shown in Table 1. Genetic analy-
sis of the 421 fecal samples using RT-PCR
resulted in 257 (61%) positive samples and
164 (39%) negative samples. Of positive
samples, 154 (69%) of 223 were from
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Table 1
Detection of group A rotavirus by RT-PCR in feces of infants and young children
with acute diarrhea during January - April 2007 in 5 cities in Indonesia.

Positive Negative

Location Total sample

n % n %
Jakarta 223 154 69 69 31
Yogyakarta 53 33 62 20 38
Mataram 54 33 61 21 39
Denpasar 38 17 45 21 55
Makassar 53 20 38 33 62
Total 421 257 61 164 39

Table 2

Distribution and frequency of group A rotavirus G and P genotypes among infants
and young children with acute diarrhea during January - April 2007 in Indonesia.

Genotype Gl G2 G3 G4 G8 GY GIG3 GIGY GAGY GIG3G4 NT Total
P[4] 4 8 0 0 0 1 0 0 3 0 9 25
P[6] 9 0 0 0 0 2 2 0 6 1 18 48
P[8] 62 3 1 0 0 0 8 1 10 0 15 100
P[9] o 0 0 0 0 0 0 0 0 0 1 1
P[10] 0o 0 0 0 0 0 0 0 0 0 0 0
P[11] 0o 0 0 0 0 0 0 0 0 0 3 3
P[4]P[6] 1 1 0 0 0 0 0 0 1 0 1 4
P[4]P[8] 0o 0 0 0 0 0 1 0 1 0 0 2
P[6]P[8] 1 0 0 0 0 0 0 0 1 0 2 4
PIP[11]] 1 0O 0 0 O 0 0 0 0 0 1 2
NT 4 3 0 2 0 5 3 1 7 0 1 68
Total 134 15 1 2 0 8 14 2 29 1 51 257

NT, nontypeable

Jakarta, 33 (61%) of 54 from Mataram, 33
(62%) of 53 from Yogyakarta, 20 (38%) of
53 from Makassar and 17 (45%) of 38 from
Denpasar.

The results of multiplex-nested PCR
genotyping for the G (VP7) and P (VP4)
genotypes are shown in Table 2. Of 257
rotavirus-positive specimens 139 (54%)
were successfully classified into G and P
genotypes and the remaining were
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nontypeable strains. G1 was identified as
the predominant strain (52%), followed by
G2 (6%) and G9 (3%). The predominant P
genotype was P[8] (39%) followed by P[6]
(19%) and P[4] (10%) and P[11] 1%. The
number of mixed infection was also high,
constituting 58 (23%) of rotavirus-positive
samples. The predominant G and P com-
bination was G1P[8] (24%), followed by
G1P[6] (7%), G2P[4] (3%), and G1P[4] (2%).
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DISCUSSION

According to the Indonesian demo-
graphic and health surveys, diarrhea is still
the leading cause of infant and young chil-
dren mortality. Group A rotavirus, is the
most common cause of severe diarrhea in
infants and young children in Indonesia
(Ministry of Health, Indonesia, 2001). In
this study we found that the prevalence
of diarrhea associated with rotavirus in
infants and young children in different
geographical regions of Indonesia ranged
from 38% to 69%. This prevalence of
rotavirus in Indonesia during January —
April 2007 was higher than previously in-
vestigated (Oyofo et al, 2002; Corwin et al,
2005).

To date, several studies on the molecu-
lar characterization of rotavirus revealed
that uncommon genotypes have emerged
in several countries. From at least 16 G
genotypes and 28 P genotypes (Rahman
et al, 2005; Gulati et al, 2007; Martella et al,
2007; Steyer et al, 2007), five G genotypes
(G1 to G4 and G9) and two P genotypes
(P[4] and P[8]) have been reported world-
wide to be of epidemiologic importance
in humans (Gentsch et al, 1996, 2005;
Koshimuraet al, 2000; Santos and Hoshino,
2005). In this study we found that the dis-
tribution of rotavirus G and P genotypes
in Indonesia were similar to those of other
countries. However, G genotypes other
than G1 to G4 and G9 and P genotypes
other than P[4] and P[8], such as P[6],
P[11], and mixed GP strains were detected.

Interestingly, 118 specimens could
not be assigned as a G and/or P type.
These specimens were amplified for their
VP7 gene but could not be amplified us-
ing a cocktail of primers for G-type-spe-
cific typing and similarly the specimens
were amplified for their VP4 gene but not

344

with the cocktail for single P-type-specific
typing. This finding indicated that the
cocktail primers used in this study could
not amplify the uncommon VP7 and VP4
genotypes of rotaviruses circulating in In-
donesia.

Rotavirus of mixed infection may fa-
cilitate the genetic reassortment among
rotavirus strains to generate the new geno-
types. Recent studies have demonstrated
the emergence of several uncommon G and
P genotypes in various parts of the world
in the last few years, including G5, G6, G8,
G10, G 11, G12, P[3], P[6], P[7], P[9], P[14]
and P[25] (Gentsch et al, 2005; Rahman
et al, 2005; Santos and Hoshino, 2005;
Banerjee et al, 2007a,b; Hong et al, 2007;
Kheyami et al, 2008; Esona et al, 2009).

Thus, the existence of the G and P
nontypable strains detected in this study
suggests the presence in Indonesia of new
or emerging genotypes, viz G5, G6, G12
and other uncommon P genotypes. There-
fore, the rotavirus surveillance should be
continued to be conducted in order to ob-
tain more data about the uncommon cir-
culating genotypes of rotavirus strains in
Indonesia.

ACKNOWLEDGEMENTS

We would like to acknowledge The
Bacterial Disease Program, United States
Naval Medical Research Unit (US
NAMRU) No.2, Jakarta, for research col-
laboration with Department of Pharmacy,
University of Indonesia.

REFERENCES

Albert MJ, Soenarto Y, Bishop RF. Epidemiol-
ogy of rotavirus diarrhea in Yogyakarta,
Indonesia, as revealed by electrophoresis
of genome RNA. J Clin Microbiol 1982; 16:
731-3.

Vol 41 No. 2 March 2010



RoTAvIRUS IN INDONESIA

Banerjee I, Ramani S, Primrose B, et al. Modi-
fication of rotavirus multiplex RT-PCR for
the detection of G12 strains based on char-
acterization of emerging G12 rotavirus
strains from South India. ) Med Virol 2007a;
79: 1413-21.

Banerjee |, lturriza-Gomara M, Rajendran P,
et al. Molecular characterization of
G11P[25] and G3P[3] human rotavirus
strains associated with asymptomatic in-
fection in South India. J Med Virol 2007b;
79: 1768-74.

Corwin AL, Subekti D, Sukri NC, etal. Alarge
outbreak of probable rotavirus in Nusa
Tenggara Timur, Indonesia. AmJ Trop Med
Hyg 2005; 72: 488-94.

Esona MD, Geyer A, Banyai K, etal. Novel hu-
man rotavirus genotype G5P[7] from child
with diarrhea, Cameroon . Emerg Infect Dis
2009; 15: 83-6.

Estes MK, Cohen J. Rotavirus gene structure
and function. Microbiol Rev 1989; 53: 410-
49.

Gentsch JR, Glass RI, Woods P, et al. Identifica-
tion of group A rotavirus gene 4 types by
polymerase chain reaction. J Clin Microbiol
1992; 30:1365-73.

Gentsch JR, Woods PA, Ramachandran M,
etal. Review of G and P typing results from
a global collection of rotavirus strains: im-
plications for vaccine development. J In-
fect Dis 1996; 174: (suppl 1): S30-6.

Gentsch JR, Laird AR, Bielfelt B, et al. Serotype
diversity and reassortment between hu-
man and animal rotavirus strains: impli-
cations for rotavirus vaccine programs. J
Infect Dis 2005; 192 (suppl 1): S146-59.

Gouvea V, Glass RI, Woods P, Clack HF, Fang
ZY. Polymerase chain reaction amplifica-
tion and typing of rotavirus nucleic acid
from stool specimens. J Clin Microbiol
1990; 28: 276-82.

Gulati BR, Deepa R, Singh BK, Durgo Rao C.
Diversity in Indian equine rotaviruses:
identification of genotype G10, P6[1] and

Vol 41 No.2 March 2010

G1strains and a new VP7 genotype (G16)
strain in specimens from diarrheic foals
in India. J Clin Microbiol 2007; 45: 972-8.

Hong SK, Lee SG, Lee SA, et al. Characteriza-
tion of a G11,P[4] strain of human
rotavirus isolated in South Korea. J Clin
Microbiol 2007; 45: 3759-61.

Kheyami AM, Nakagomi T, Nakagomi O,
Dove W, Hart CA, Cunliffe NA. Molecu-
lar epidemiology of rotavirus diarrhea
among children in Saudi Arabia: first de-
tection of G9 and G12 strains. J Clin
Microbiol 2008; 46: 1185-91.

Koshimura Y, Nakagomi T, Nakagomi O. The
relative frequencies of G serotypes of
rotaviruses recovered from hospitalized
children with diarrhea: a 10-year survey
(1987-1996) in Japan with a review of glo-
bally collected data. Microbiol Immunol
2000; 44: 499-510.

Martella V, Ciarlet M, Banyai K, etal. Identifi-
cation of group A porcine rotavirus strains
bearing a novel VP4 (P) genotype in Ital-
ian swine herds. J Clin Microbiol 2007; 45:
577-80.

Ministry of Health Indonesia. The National
Health Survey in Indonesia for the year
2000. Jakarta: Department of Health, Re-
public of Indonesia, 2001.

Oyofo BA, Subekti D, Tjaniadi P, et al.
Enteropathogens associated with acute
diarrhea in community and hospital pa-
tients in Jakarta, Indonesia. FEMS Immun
Med Microbiol 2002; 34: 139-45.

Parashar UD, Alexander JP, Glass RI. Preven-
tion of rotavirus gastroenteritis among
infants and children, recommendations of
the Advisory Committee on Immuniza-
tion Practices (ACIP). Morb Mortal Weekly
Rep CDC 2006; 55 (RR12): 1-13.

Putnam SD, Sedyaningsih ER, Listiyaningsih
E, etal. Group A rotavirus-associated di-
arrhea in children seeking treatment in
Indonesia. J Clin Virol 2007; 40: 289-94.

Rahman M, Matthijnssens J, Nahar S, et al.

345



SoUTHEAST AsiAN J TRop MEeD PusLic HEALTH

Characterization of a novel P[25], G11
group A rotavirus. J Clin Microbiol 2005;
43: 3208-12.

Santos N, Hoshino Y. Global distribution of
rotavirus serotypes/genotypes and its im-
plication for the development and imple-
mentation of an effective rotavirus vaccine.

346

Rev Med Virol 2005; 15: 29-56.

Steyer A, Poljsak-Prijatelj M, Barlic-Maganja
D, Jamnikar U, Mijovski JZ, Marin J. Mo-
lecular characterization of a new porcine
rotavirus P genotype found in an asymp-
tomatic pig in Slovenia. Virology 2007; 359:
275-82.

Vol 41 No. 2 March 2010



