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Isolation and Characterization of G9 Human Rotaviruses
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Group A rotaviruses are the most common causes of gastroenteritis among infants and young children. The outer
capsid layer of the virus is composed of two structural proteins, VP4 and VP7, and they play important roles in protection
by eliciting neutralization antibodies. Group A rotaviruses are subdivided into distinct G and P serotypes according to
the antigenic differences of the VP7 and VP4, respectively. Rotavirus G9 serotype was thought to be the fifth most
common serotype circulating among the population worldwide. In this study, G9 human rotaviruses (HRV) were
isolated from fecal samples using MA104 cells and characterized. Characteristic cytopathic effects of rotavirus were
observed and rotaviral antigens were confirmed by indirect immunofluorescence antibody test in MA104 cells inoculated
with isolated HRV strains. The nucleotide sequences of the VP7 gene of Korean G9 HRV isolated in this study were
determined and compared with those of other recent and prototype G9 rotavirus strains from other parts of the world.
Also, the nucleotide sequences of VP4 and NSP4 gene of Korean G9 HRV were determined and compared with those
of other rotavirus strains from other countries. The results showed that the Korean HRV isolates belong to a G9, P[8]
and NSP4 B genotype. The Korean G9 HRYV isolates and their nucleotide sequence data would be usefully applied for

the vaccine development of HRV in the near future.
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Figure 1. Electron microscopic detection of rotavirus KNIH-7
in MA104 cells.
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Figure 2. Electrophoretic migration patterns of genomic RNA
of cell-adapted Korean G9 human rotavirus isolates. Lane 1, Wa;
lane 2, DS-1; lane 3, KNIH-7; lane 4, KNIH-9; lane 5, KNIH-13.
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Figure 3. Phylogenetic analysis of VP4 gene of Korean G9 human rotavirus isolates in comparison with those of other representative P
type rotavirus strains; DS-1 (P[4]/P1B, human, AB118025), KO-2 (P[4]/P1B, human, AF401755), RV-5 (P[4]/P1B, human, M32559), 1076
(P[6]/P2A, human, L.20877), Wa (P[8]/P1A, human, L34161), VA70 (P[8]/P1A, human, AJ540229), Hochi (P[8]/P1A, human, AB039943),
KU (P[8]/P1A, human, M21014), YO (P[8]/P1A, human, AB008279), MO (P[8]/P1A, human, AB008278), P (P[§]/P1A, human, AJ050228),
F45 (P[8)/P1A, human, U30716), OP351 (P[8]/P1A, human, AJ302147), OP354 (P[8]/P1A, human, AJ302148), AU-1 (P[9]/P3, human,
D10970), and 69M (P[10]/P4, human, M60600). The bar indicates 0.1 substitutions per nucleotide.
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Figure 4. Phylogenetic analysis of NSP4 gene of Korean G9 human rotavirus isolates in comparison with those of other representative
NSP4 rotavirus strains; DS-1 (A/G2, human, AF174305), SA11 (A/G3, simian, AF087678), H-2 (A/G3, equine, AF14481), BAP-2 (A/G3,
lapine, AF144795), B223 (A/G10, bovine, AF144805), L26 (A/G12, human, AJ311732), E210 (A/G2, human, U59107), CBNU-2 (A/G2,
human), MD844 (B/G12, human, AF269688), Wa (B/G1, human, AF093119), ST-3 (B/G4, human, U59110), OSU (B/GS, porcine, D88831),
AU32 (B/G9, human, D88830), CBNU-1 (B/G1, human), CBNU-3 (B/G3, human), AU-1 (C/G3, human, D89873), CU-1 (C/G3, canine,
AF144806), FRV64 (C/G3, feline, D88833), EW (D/G3, murine, AB003805), and EHP (D/G3, murine, U06336). The bar indicates 0.1

substitutions per nucleotide.
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Figure 5. Phylogenetic analysis of VP7 gene of Korean G9 human rotavirus isolates in comparison with those of other representative
G9 rotavirus strains; WI61 (I, human, USA, AB180969), F45 (I, human, Japan, AB180970), AU32 (I, human, Japan, AB045372), 116E
(I, human, India, L14072), SP2747VP7 (III, human, Japan, AB045372), 95H115 (III, human, Japan, AB045373), K-1 (II, human, Japan,
AB045374), SP1904VP7 (111, human, Japan, AB091754), A2 (I1I, porcine, USA, AB180971), US1205 (III, human, USA, AF060487), R143
(111, human, Brazil, AF274969), R146 (III, human, Brazil, AF274970), R160 (III, human, Brazil, AF274971), R44 (III, human, Brazil,
AF438227), R136 (111, human, Brazil, AF438228), 5001DB/97 (III, human, South Africa, AF529864), INL-1 (III, human, India, AJ250227),
BD524 (111, human, Bangladesh, AJ250543), MW47 (ITI, human, Malawi, AJ250544), CC117 (I, human USA, AJ491153), At694 (I1I,
human USA, AJ491159), BP7 (IlI, human, India, AJ491161), DL73 (III, human, India, AJ491165), DL38 (III, human, India, AJ491165),
EM39 (I, human, USA, AJ491169), In826 (ITI, human, USA, AJ491173), N23 (III, human, India, AJ491177), NE413 (III, human, USA,
AJ491178), NE458 (111, human, USA, AJ491180), Om526 (11T, human, USA, AJ491182), Ph158 (III, human, USA, AJ491183), SE121 (111,
human, USA, AJ491192), T203 (III, human, China, AY003871), MG9-06 (III, human, Australia, AY307805), Melb-09.12 (III, human,
Australia, AY307088), TK2082VP7 (III, human, Japan, AB091755), and Mc345 (II, human, Thailand, D38055). The bar indicates 0.1

substitutions per nucleotide.
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