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We studied the molecular evolution of the C-terminal
3rd hypervariable region in the attachment
glycoprotein gene of human respiratory syncytial virus
subgroup B (HRSV-B) genotypes BA9 and BA10. We
performed time-scaled phylogenetic analyses using
BayesianMarkov chainMonte Carlo methods. We also
performed a genetic distance analysis (p-distance
analysis), positive and negative selection analyses, and
a Bayesian skyline plot (BSP) analysis. We found that
genotype BA9 diverged from the common ancestor of
genotypes BA7, BA8, and BA10, while genotype BA10
diverged from the ancestor of genotypes BA7 and BAS.
Strains of both genotypes were distributed worldwide.
BA9 and BA10 diverged between 1999 and 2001. Both

BA9 and BA10 evolved rapidly (about 4.8 x 10-3
substitutions/site/year) and formed three distinct
lineages in a 10-year period. BA10 strains belonging to
lineage 3 had large genetic distances (p-distance N
0.07). Thus, it may be possible to classify these strains
as a new genotype, BA11. No positive selection site was
detected in either genotype. Phylodynamic analyses
showed that the effective population size of BA10
decreased gradually since 2010 and BA9 slightly
decreased since 2009. The results suggested that the
recently prevalent HRSV-B genotypes BA9 and BA10
evolved uniquely, leading to epidemics of HRSV-B
worldwide over a 15-year period.
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Development of a Practical Method
to Detect Noroviruses Contamination in Composite Meals
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Various methods to detect foodborne viruses
including norovirus (NoV) in contaminated food have
been developed. However, a practical method suitable
for routine examination that can be applied for the
detection of NoVs in oily, fatty, or emulsive food has not
been established. In this study, we developed a new
extraction and concentration method for detecting
NoVs in contaminated composite meals. We spiked
NoV-GI.4 or -GII.4 stool suspension into potato salad
and stir-fried noodles. The food samples were
suspended in homogenizing buffer and centrifuged to
obtain a food emulsion. Then, anti-NoVGI. 4 or
anti-NoV-GII.4  rabbit serum raised against
recombinant virus-like particles or commercially

available human gamma globulin and Staphylococcus
aureus fixed with formalin as a source of protein A
were added to the food emulsion. NoV-IgG-protein
A-containing bacterial complexes were collected by
centrifugation, and viral RNA was extracted. The
detection limits of NoV RNA were 10-35 copies/g food
for spiked NoVs in potato salad and stir-fried noodles.
Human gamma globulin could also concentrate other
NoV genotypes as well as other foodborne viruses,
including sapovirus, hepatitis A virus, and adenovirus.
This newly developed method can be used as to identify
NoV contamination in composite foods and is also
possibly applicable to other foodborne viruses.
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