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S u m m a r y . -  The complete nucleotide sequences of gene 9 (VP7) ofrotavirus strains MGH66 and RHIB55 
isolated in northern and southern Nigeria, respectively, were determined. The sequence of either strain was 
1062 nucleotides long with two potential glycosylation sites and two in-phase initiation codons encoding 
a protein of 326 amino acids provided the first ATG codon was utilised. Comparison of the deduced amino 
acid sequences ofVP7 of the strains with that of published sequences of serotype G1 strains and a representative 
strain of each of serotypes 2-6 and 8-14 revealed >91.41% and >81.60% homology, respectively. The stool 
sample obtained from a diarrhoeic child in Maiduguri containing strain MGH66 was classified by polymerase 
chain reaction (PCR) technique as possessing a dual infection specificity of VP7 serotypes G1 and G3. The 
nucleotide sequencing, however, revealed the dual infection specificity of VP7 serotypes G1 and G8. The 
implications of nucleotide sequence analysis for serotyping of rotavirus strains originating from different 
geographical regions and for vaccine development are discussed. 
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I n t r o d u c t i o n  

Ever since rotavirus has been identified as an important 
cause of  diarrhoea in infants and children world-wide 
(Kapikian and Chanock, 1996), the need to develop 
a vaccine against it has been a major focus of  the rotavirus 
research. Rotaviruses o f  serotype 1 are the single most im­
portant cause o f  diarrhoeal disease throughout the world 
(Bishop et a!., 1991), though recent reports f rom some de­
veloping countries have indicated that also other serotypes 
could account fo r  a significant portion of these infections 
(Ramachandrane/a/ . ,  1996;Timenetsky etal., 1994; Steele 
etal., 1995;Aijaz  etal., 1996). Moreover, the evaluation of 

Abbreviations: aa = amino acid; DMSO = dimethyl sulphoxide; 
MLV = murine leukemia virus; nt = nucleotide; ORF = open 
reading frame; PCR = polymerase chain reaction; RT = reverse 
transcription 

the efficacy trial o f  some rotavirus vaccine candidates has 
shown a varying degree of success across age and geograph­
ical regions (Christy el al., 1988; Clarke/  al., 1988;DeMol 
etal., 1986; Florese/a/. ,  1987; Hanlone/a/ . ,  1987;Kapikian 
et al., 1985,1986, 1988; Rennels et al, 1986; Vesikari et 

al., 1984, 1985). 
Only recently we have reported our findings on  the mo­

lecular characterisation of the gene 9 o f  rotavirus strains 

from Nigeria and found a significant level o f  unusual char­

acteristics (Adah  et al., 1996). Further analysis o f  the sam­

ples revealed that rotavirus strains bearing VP7 serotype 

G8 could not be  typed by P C R  due to nucleotide substitu­

tions at the primer binding site. 
Since amino acid differences in both VP4 and VP7 be­

tween different isolates f rom different geographical loca­
tions are associated with genetic diversity (Kirkwood  et al., 
1996) and sequence data on Nigerian rotavirus strains are 
not available, we sequenced the complete gene 9 o f  two 
serotype G1 rotavirus strains f rom Nigeria. In this report, 
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we also present confirmation of dual infection specificity 
by nucleotide sequence analysis. 

M a t e r i a l s  a n d  M e t h o d s  

Viruses. The rotavirus strains MGH66 and RHIB55 were 
isolated from children in northern and southern Nigeria, 
respectively, and previously characterised for their G and P 
types (Adah et al., 1996). The stool sample, which strain 
MGH66 was identified from, was classified by PCR as pos­
sessing dual infection specificity of both G1 and G3 types, 
and single specificity of P6 type. Strain RHIB55 was of 
G1P8 type. MGH66 had short electrophoretype, while 
RHIB55 had a long one. 

Reverse transcription/PoIymerase chain reaction (RT/ 
PCR). A slight modification of the method of Gouvea et al. 
(1990) was used for the RT/PCR protocol. The primers were 
Beg9 [5 'GGCTTTA A A AG AG AG A ATTTCCGTCTGG3'] 
and End9[5'GGTCACATCATACAATTCTAATCTAAG3']. 
Double-stranded RNA was extracted from stool specimens 
according to the method of Herring et al. (1982), purified 
with RNAid PLUS kit (Dianova, Germany) according to the 
manufacturer's instructions and used as template for RT/PCR. 
RNA (50 ng  - 1 ^ g )  was  mixed with 7% dimethyl  
sulphoxide (DMSO) and 100 pmolcsofeachprimcrina total 
volume of 50 ^1. It was overlaid with 100 |il of mineral oil 
and the mixture was heated at 95°C for 3 mins and then 
cooled to 37°C in a programmable thermal controller PTC-
100 (Biozym, Germany.) One volume of 2-fold RT/PCR 
buffer containing dCTP, dTTP, dATP and dGTP (5 mmol/1 
each), 2 U of Taq polymerase (Gibco/BRL) and 100 U of 
MĽV reverse transcriptase was added and the mixture was 
incubated at 37°C for 40 mins. The 2-fold RT/PCR buffer 
consisted of 100 mmol/l Tris-HCI pi I 8.0, 3 mmol/1 MgCl, 
and 40 mmol/1 K.CI. The PCR programme consisted of 3() 
cycles at 95°C for 1 min, 55°C for 1 min, and 72°C for 

2 mins, and of a final incubation at 72°C for 10 mins. 
Second amplification and serotyping. In the second ampli­

fication reaction and typing, 5(.il of the RT/PCR amplification 
product was used as template and the reverse transcriptase was 
omitted. The template was mixed with 100 pmolcs each of the 
scrotypc-specific primers and the common primer End9, 
3 mmol/1 MgCI2, dATP, dC'TP, dTTP and dGTP (5 mmol/1 
each), and I U of Taq polymerase in PCR buffer in a final 
volume of 100 pi. This was overlaid with 100 (il of mineral oil 
and the same PCR protocol was repeated. The scrotypc-
specif ic  primers used in the reaction included aAT8 
(5'GTCACACC'ATTTGTAAATTCG3\ serotype G8 primer), 
aBTl (5'CAAGTACTCAAATCAATGATGG3', serotype G1 
primer), aET3 (5 'CGTTTG A AG A AGTTGC A AC AG3', sero­
type G3 primer), and PRI8 (5'GTCACACCATTCGTAA-
ACTC A3'.serotype G8 primer specific for Nigerian strains). 

Nucleotide sequencing. Two clones each from independent 
PCR products were sequenced for each of the strains to obtain 
the final version of the nucleotide sequence. The sequencing 
was carried out in both directions to obtain the full length 
gene 9 sequence of both the positive and negative strands of 
cDNA. The primers used in this study included PRI2 
(5'GGTGAATGGAGAGACTCATTGTCGC3') forthe positive 
strand, and PRI3 (3'CAGCAACCATCTCAAATGAGTCTA5') 
for the negative strand. The cloning of  rotavirus cDNA, 
transformation of component cells, nucleotide sequencing and 
confirmatory analysis of recombinant clones were carried out 
according to the methods of Marchuk et al. (1991), Bolivar et 
al. (1977) and Sanger et al. (1977), using commercialT-cloning 
kit (MBI Fermentas, Germany) and ABI Prism™ Dye Cycle 
Sequencing Ready Reaction Kit with AmpliTaq DNA poly­
merase, FS (P/N 402078, Revision A, August 1995, Perkin 
Elmer, USA). Gel electrophoresis and sequencing analysis was 
carried out on automatic DNA sequencer, model 373 DNA 
(Applied Biosystems, USA). In addition, following the 
serotyping PCR of the sample containing strain MGH66, the 
G1 and G3 reamplification products were isolated, cloned and 
sequenced as described above. The sequence data on the G1 
and G3 reamplification products were compared with the 
complete gene 9 nucleotide sequence of strains MGH66 and 
HMG89, and that of reference laboratory strains Wa, HCR3 
and 69M. The nucleotide and deduced amino acid sequences 
of strains MGH66 and RHIB55 were compared with published 
sequences of serotype G1 strains Wa, D, Mo, M37, RV-4 and of 
Nigerian serotype G8 strain HMG89  using computer 
programme HIBIO DNASISTM (Hitachi America, USA), 
Clustal W 1.5(Thompsonetal., 1994)andTreeView 16(Page, 
1996). 

Results 

Nucleotide sequence analysis 

The nucleotide sequences of the two strains are presented 
in Fig. I. It should be stressed that two clones each from 
two independent PCR products were sequenced for each of 
the strains to obtain the final version of the nucleotide 
sequence, and that the same was tme for the G1 and G3 
reamplification products of the sample containing strain 
MGH66. 

The structural organisation of the gene in both strains was 
similar to that of other known serotype G1 strains. Like in 
other serotype G1 strains, VP7 gene of both strains was 1062 
nucleotides in length with two in-phasc initiation codons 
located at nt 49-51 and 136-138. The longest open reading 
frame (ORE) could encode a protein of326 amino acids.The 
presence and location of cystcins (8 cysteins were conserved 
in all strains) and prolines (9 prolines were also conserved in 
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R H I B 5 5  1 G G C T T T A A A A G A G A G A A T T T C C G T C T G A C T A A C G G T T A G C T C C T T T T G A T G T A T G G T A T T  6 0  

M G H 6 6  1 G 6 0  

RHIB55 61 G A A T A T A C C A C A A T T C T A A T C T T T C T G A T A T C A A T C A T T C T A C T C A A C T A T A T G T T A A A A 120 
M G H 6 6  61 120 

R H I B 5 5  1 2 1  T C A G T G A C C C G A A T G A T G G A C T A C A T T A T A T A T A G A T T T T T G T T A A T T T C T G T A G C A T T A  1 8 0  

M G H 6 6  1 2 1  G 1 8 0  

R H I B 5 5  1 8 1  T T T G C C T T G A C A A A A G C T C A G A A T T A T G G A C T T A A C A T A C C A A T A A C A G G A T C A A T G G A C  2 4 0  

M G H 6 6  1 8 1  c T 2 4 0  

R H I B 5 5  2 4 1  A C T G T A T A C T C C A A C T C T A C T C A A G A A G G A A T A T T T C T A A C A T C T A C A T T A T G T T T G T A C  3 0 0  

M G H 6  6 2 4 1  A 3 0 0  

R H I B 5 5  3 0 1  T A T C C A A C T G A A G C A A G T A C T C A A A T C A A T G A T G G T G A A T G G A G A G A C T C A T T G T C G C A A  3 6 0  
M G H 6 6  3 0 1  C 3 6 0  

R H I B 5 5  3 6 1  A T G T T T C T T A C G A A A G G T T G G C C A A C A G G A T C A G T C T A T T T T A A A G A G T A C T T A A A T A T T  4 2 0  
M G H 6 6  3 6 1  C 4 2 0  

R H I B 5 5  4 2 1  G T T G A T T T T T C T G T T G A T C C A C A A T T G T A T T G T G A T T A T A A C T T A G T A C T A A T G A A A T A T  4 8 0  

M G H 6 6  4 2 1  C — G  C 4 8 0  

RHIB5 5 4 81 G A T C A A A A T C T T G A A C T A G A T A T G T C A G A A T T G G C T G A T T T A A T A T T G A A T G A A T G G T T A 5 40 
M G H 6 6  4 8 1  A 5 4 0  

R H I B 5 5  5 4 1  T G T A A T C C A A T G G A T A T A A C A T T A T A T T A T T A T C A A C A A T C G G G A G A A T C A A A T A A G T G G  6 0 0  

MGH66 5 4 1  G 600 

R H I B 5 5  6 0 1  A T A T C A A T G G G A T C A T C A T G T A C T G T G A A A G T G T G T C C A C T A A A T A C A C A A A C G C T A G G A  6 6 0  

M G H 6 6  6 0 1  6 6 0  

R H I B 5 5  6 6 1  A T A G G T T G T C A A A C A G C G A A T G T A G A C T C A T T T G A A A T G G T T G C T G A G A A T G A G A A A T T A  7 2 0  

M G H 6 6  6 6 1  A A 7 2 0  

R H I B 5 5  7 2 1  G C T A T A G T A G A T G T A G T T G A T G G G A T A A A T C A T A A G A T A A A T T T G A C A A C T A C G A C A T G T  7 8 0  

M G H 6 6  7 2 1  A 7 8 0  

R H I B 5 5  7 8 1  A C T A T T C G A A A T T G T A A G A A A T T A G G T C C A A G A G A G A A T G T A G C T G T A A T A C A A G T T G G T  8 4 0  

M G H 6 6  7 8 1  C 8 4 0  

R H I B 5 5  8 4 1  G G T T C T A A T A T A T T A G A C A T A A C A G C A G A T C C A A C G A C T A A T C C A C A A A T T G A G A G A A T G  9 0 0  

M G H 6 6  8 4 1  9 0 0  

RHIB55 901 A T G A G A G T G A A T T G G A A A A G A T G G T G G C A A G T A T T T T A T A C T A T A G T A G A T T A T A T T A A T 960 
MGH66 901 960 

R H I B 5 5  9 6 1  C A G A T T G T A C A G G T A A T G T C C A A A A G A T C A A G A T C A T T A A A T T C T G C T G C T T T T T A T T A T  1 0 2 0  

M G H 6 6  9 6 1  1 Q 2 0  

R H I B 5 5  1 0 2 1  A G A G T G T A G A T A T A T C T T A G A T T A G A A T T G T A T G A T G T G A C C  1 0 6 2  

Blackhall et al., 1992). Two potential glycosylation sites (at The amino acid sequence ofYP7 glycoprotein of the two 

F i g .  1 

C o m p a r i s o n  o f  c o m p l e t e  n u c l e o t i d e  s e q u e n c e s  o f  N i g e r i a n  r o t a v i r u s  s t r a i n s  R H I B 5 5  a n d  M G H 6 6  

N u c l e o t i d e  s e q u e n c e s  a r e  n u m b e r e d  f r o m  t h e  5 ' -  t o  t h e  3 ' - e n d .  

all strains) were similar to that of other published rotavirus Amino acid sequence analysis 
strains (Green et al., 1987, 1988; Kobayashi et al., 1991; 

aa 69-71 and 23 8-240) were also conserved. strains and that of other serotype G1 strains (Wa, Ku, D, Mo, 
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M37, RV-4 and T449) was deduced from ORF of  978 
nucleotides, located at nt 49-1026. Overall, a homology of 
at least 91.41% or higher was observed between the com­
pared strains (Table 1). Nigerian strains MGH66 and 
RHIB55 showed the highest homology of 98.47% with each 
other and 95.71 % with human serotype G1 strain RV-4, but 
the lowest homology with the animal serotype strain T499. 
In contrast, when compared to strains representing each of 
the serotypes 2-6 and 8-14, a maximum homology of 
81.60% was observed. Comparison of the deduced VP7 
amino acid sequences of regions A, B, and C (Green et al., 
1989; Dyall-Smith et al., 1986) of both strains with pub­
lished sequences of serotype GI strains Wa, Ku, D, Mo, 
M37, RV-4 and T449 revealed high level of conservation 
confirming the identity of the strains (Fig. 2). On the other 
hand, when the sequences of the two strains were compared 
with those of other serotypes, multiple substitutions of more 
than three amino acids in each of the regions were observed 
(data not shown). Fig. 3 shows the position of Nigerian 
strains MGH66 and R1IIB55 in relation to other serotype 
strains in the phylogenetic tree. 

Confirmation of dual infection specificities by sequence 
analysis 

The nucleotide sequence of the cloned G1 reamplifica-
tion product of the sample containing strain MGH66 was 
compared with the complete gene 9 sequence of strain 
MGH66. It revealed a homology of 99.9%. In contrast, com­
parison of the nucleotide sequence of the cloned G3 ream-
plification product of the sample with the complete gene 9 
sequence of strain MGH66 showed a homology of 77.5% 
only. On the other hand, a homology of 81.60% and 98.1% 
was obtained when the nucleotide sequence of the cloned 
G3 reamplification product was compared with the com­
plete gene 9 sequences of serotype G3 strain HCR3 and 
Nigerian serotype G8 strain HMG89, respectively. These 
levels of homology confirm that the stool sample contained 
probably the strain MGH66 of serotype G1 and another 
strain of serotype G8. 

Discussion 

Table 1. C o m p a r i s o n  o f V P 7  a m i n o  acid sequences  o f  Nigerian 

rotavirus strains  M G H 6 6  a n d  KIIIIÍ55 w i t h  those  o f  o t h e r  s t r a i n s  

Strain4  A m i n o  acid homology ( % )  
(serotype) 

MHG66 RHIB55 

W a  ( G l )  9 4 . 1 7  9 4 . 1 7  
K u  ( G l )  9 4 . 4 8  9 4 . 4 8  
D ( G l )  9 3 . 5 6  9 3 . 5 6  
M o  ( G l )  9 3 . 5 6  9 3 . 5 6  
M 3 7  ( G l )  9 4 . 1 7  9 4 . 1 7  
RV-4 ( G l )  9 5 . 7 1  9 5 . 7 1  
T 4 2 9  ( G l )  9 1 . 4 1  9 1 . 4 1  
Sa  ( G 2 )  7 4 . 2 3  7 3 . 6 2  
H C R 3  (G3)  8 1 . 6 0  8 1 . 6 0  
S T 3  ( G 4 )  7 6 . 3 8  7 6 . 0 7  
O S U  ( G 5 )  7 8 . 8 3  7 8 . 8 3  
NCDV (G6) 8 0 . 0 6  8 0 . 0 6  
H M G 8 9  ( G 8 )  
(Nigerian strain) 75.77 75.77 
6 9  M (G 8 )  7 5 . 4 6  7 4 . 8 5  
W I 6 I  ( G 9 )  7 9 . 4 5  7 9 . 4 5  
M c 3 5  (G 10) 7 7 . 6 1  77.61  
Y M  ( G i l )  7 8 . 8 3  7 8 . 2 2  
1.26 (G 12) 7 5 . 7 7  7 5 . 1 5  
L 3 3 8  (G 13)  7 3 . 9 3  7 3 . 6 2  
CI 13 ( G I 4 )  7 8 . 2 2  7 8 . 2 2  

"The corresponding GcncBank accession numbers or literature sources 
used in this tabic w e r e  as  fol lows:  Wa: K02033; T449, Wa, Ku, D, Mo, 
M 3 7  and RV-4: Blackball  el al. (1992); S2: M l  1164; HCR3: L21666;  
S T 3 :  X I 3 6 0 3 ;  O S U :  X 0 6 7 2 2 ;  N C D V :  M 1 2 3 9 4 ;  6 9 M  and W 1 6 1 :  
Green et at. ( 1 9 8 9 ) ;  M c 3 5 :  D I 4 0 3 3 ;  Y M :  M 2 3 1 9 4 ;  L 2 6 :  M 5 8 2 9 0 ;  
L 3 3 8 :  D 1 3 5 4 9 ;  C H 3 :  D 2 5 2 2 9 .  

In this report, the sequence data of VP7 serotype G1 ro­
tavirus strains isolated in Nigeria are presented for the first 
time. The data correlate with those of other workers (Green 
et al., 1987, 1988; Taniguchi et al., 1988). However, the 
Nigerian rotavirus strains MGH66 and RHIB55, though 
obtained from patients in different geographical regions of 
the country, widely separated apart (northern and southern 
Nigeria), are closely related (amino acid homology of 
98.47%) to each other and to the VP7 serotype RV-4 isolate 
from Australia. In view of this sequence data information, 
it is likely that any vaccine against rotavirus that can protect 
infants and children against infection with G1 serotype will 
be effective in protecting Nigerian children against similar 
infection. 

In the region A (according to the criteria of Dyall-Smith 
et al., 1986) of both strains, just one amino acid substitu­
tion at residue 99 (Lys->Arg) was observed. This residue is 
conserved among all serotype G1 strains but the number of 
amino acid substitutions is not higher than two for the whole 
region A (Dyall-Smith et al., 1986). Also, since a similar 
substitution at aa 97 (Asp->GIu) among M37, RV-4, T449 
and the other GI serotype strains was observed despite they 
all still belong to the same serotype G1, it is not likely that 
these changes may have any effect on the serotype specific­
ity. Moreover, since point mutations caused by Taq poly­
merase cannot be excluded and assuming the error rate of 
Taq polymerase in PCR of one per 9000 nucleotides poly­
merized (Tindall and Kunkel, 1988), the overall rate ofmis-
incorporation after 30 cycles of amplification can reach 
0.25% (Saiki et al., 1988). However, it is noteworthy that 
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hu/MGH66 
hu/RHIB55 
hu/WA 
hu/KU 
hu/D 
hu/MO 
hu/M37 
hu/RV-4 
bo/T4 4 9 

REGION A 
c i č i 8 7  —^ 0 3 X O I  
TEASTQINDGEWRDS 

D-K--
D-K— 
D - K —  

S K - _  

V N K-T 

REGION B 
a a 142 —Wa 152 
MKYDQNLELDM 

REGION C 
aa211 —> aa223 
NVDS FEMVAENEK 

- I -

- I -

- I -

- I -

QCG-
Fig.  2 

C o m p a r i s o n  o f V P 7  a m i n o  a c i d  s e q u e n c e s  o f  N i g e r i a n  r o t a v i r u s  s t r a i n s  R H I B 5 5  a n d  M G H 6 6  w i t h  t h o s e  o f  o t h e r  V P 7  s e r o t y p e  G 1  s t r a i n s  i n  
A ,  B a n d  C reg ions  

S T 3  
W A  

M G H 6 6  
• R H I B 5 5  

S2 
L 2 6  

L 3 3 8  
H C R 3  

C H 3  
O S U  

YM 

• d :  

H M G 8 9  

-ĽL 
• A 5  

6 9 M  
B 3 7  

N C D V  
Mc35 

W I 6 1  
116E 

— i  

0.1 

Fig.  3 

Phviogenetic tree o f  rotavirus strains 

our strains were found more closely related to strains RV-4 
and M37 (strains known to be more diverse than the other 
serotype G1 strains) than to other strains. These data thus 
confirm the serotype specificity of the two strains analysed 
in this study. 

The stool sample containing strain MGH66 was initial­
ly erroneously identified by PCR to have dual infection 
specificity of VP7 serotypes G1 and G3. Other workers 
(Steeleeŕa/., 1995; Husainero/., 1996) have failed to iden­
tify VP7 serotype G8 in their samples or observed intertyp-
ic sequence homologies within variable region F (between 
serotypes G8 and G5) and E (between serotypes G8 and G3) 
(Gouvea etal., 1994; Hum  etal., 1989); this could account 
for false positive typing of the serotypes. After it was dis­
closed that Nigerian rotavirus strains belonging to Vp7 se­
rotype G8 could not be recognised by primer aAT8, used in 
the serotyping assay according to Gouvea et al. (1990), or 
were erroneously classified as VP7 G3 serotype, all the sus­
pect strains (samples) were retested for VP7 serotype G8. 

The sample containing strain MGH66 was one of those 
retested with the new primer because it had a mixed infec­
tion specificity of VP7 serotypes G1 and G3. However, it 
failed to be identified as a serotype G8. The comparison of 
the nucleotide sequence of the cloned G3 reamplification 
product of the sample with the complete gene 9 sequence 
of strain MGH66 revealed a homology of 77.5% only. In 
fact, it confirmed their non-identity. Since the fragment 
size corresponded to a VP7 serotype G3, its sequence was 
also compared with the complete gene 9 sequence of VP7 
serotype G3 strain HCR3, and a homology of only 81.60% 
was observed. In contrast, the comparison of the sequence 
of this fragment with the complete gene 9 sequence of VP7 
serotype  G8 s t ra in  H M G 8 9  f r o m  Nige r i a  r evea led  
a homology of 98.1%. This clearly confirmed the dual in­
fection specificity of the sample of VP7 serotypes G1 and 
G8. Our failure to identify this serotype G8, using the new 
primer designed on the basis of the sequence data of Nige­
rian strain HMG89, could be attributable perhaps to a very 

k 
I 
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low concentration o f  viral RNA o f  the serotype G8 in the 
samples  compared to the G1 strain. We have  previously 
tested severa l  s a m p l e s  u s i n g  serotype G8 r a d i o l a b e l e d  
probes and observed  very  faint s ignals  af ter  a very  long 
exposure  o f  the f i l m  (data not shown). Thus w e  c lass i f ied  
such samples  as  negative for V P 7  serotype G8 in accord 
with unequivocal results o f  the PCR serotyping assay. It is  
n o w  clear  f rom the sequence data analysis that the sample 
containing strain MGH66 has dual infection specificity o f  
V P 7  serotypes G1 and G8. 

This  s tudy presents f o r  the f i r s t  time the sequence data 
on rotavirus V P 7  serotype G1 isolated in Nigeria. In addi­
t ion,  it demons t ra tes  how t h e  sequence  da ta  analysis  could  

b e  used  to  c o n f i r m  a mixed  infect ion wi th  t w o  rotaviruses 

in a s ingle  patient .  It a l so  c o n f i r m s  the  presence  o f  V P 7  

se ro type  G 8  in t h e  country.  However,  fu r the r  s tudies should  

b e  under taken t o  de te rmine  the  extent  o f  prevalence o f  se­

ro type  G 8  a n d  possibly G 9  in the  country.  Nonetheless ,  any  

vacc ine  appl icat ion in the  count ry  should  take  in consider­

ation V P 7  se ro type  G 8 ,  because  such vaccines a re  devel­

oped  a n d  appl ied o n  t h e  basis  o f  epidemiological  and  m o ­

lecular  character is t ics  o f  the  outer  caps id  protein o f  the vi­

rus  k n o w n  t o  b e  involved in the  induction o f  immunity.  
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