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We studied
haemagglutinin (H) gene (full

evolution of the
length)
genotypes (24 genotypes, 297 strains) of measles

the molecular

in all

virus (MeV). The gene's evolutionary timescale was
estimated by the Bayesian Markov chain Monte
Carlo (MCMC) method. We also analysed positive
selection sites. The MCMC tree indicated that the
MeV H gene diverged from the rinderpest virus
(same genus) about 250 years ago and that 24 MeV
genotypes formed 3 lineages dating back to a 1915
ancestor (95% highest posterior density [HPD]
1882-1941) with relatively rapid evolution (mean
rate: 9.02 x 10(-4) substitutions/site/year). The 3
lineages diverged in 1915 (lineage 1, 95% HPD
1882-1941), 1954 (lineage 2, 95% HPD 1937-1969),
and 1940 (lineage 3, 95% HPD 1927-1952). These
24 genotypes may have diverged and emerged
between the 1940s and 1990 s. Selective pressure
analysis identified many negative selection sites on
the H protein but only a few positive selection sites,
suggesting strongly operated structural and/or
functional constraint of changes on the H protein.
Based on the molecular evolution of H gene, an
ancestor MeV of the 24 genotypes emerged about
100 years ago and the structure of H protein has

been well conserved.

Kobayashi M, Yoshizumi S,
Takahashi T, Ueki Y, Shinohara M, Mizukoshi F,
Tsukagoshi H, Sasaki Y, Suzuki R, Shimizu H,
Iwakiri A, Okabe N, Shirabe K, Shinomiya H,
Kozawa K, Kusunoki H, Ryo A, Kuroda M,

Katayama K, Kimura H. Molecular Evolution of
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the Capsid Gene in Norovirus Genogroup 1. Sci

Rep. 2015;5:13806

We studied the molecular evolution of the capsid
gene in all genotypes (genotypes 1-9) of human
norovirus (NoV) genogroup I. The evolutionary
time scale and rate were estimated by the Bayesian
Markov chain Monte Carlo (MCMC) method. We
also performed selective pressure analysis and
B-cell linear epitope prediction in the deduced NoV
GI capsid protein. Furthermore, we analysed the
size of the virus
Bayesian (BSP)
phylogenetic tree by MCMC showed that NoV GI

diverged from the common ancestor of NoV GII,

effective population using

skyline plot analysis. A

GIII, and GIV approximately 2,800 years ago with
(about 10(-3)

selection

rapid evolution

substitutions/site/year). Some positive
sites and over 400 negative selection sites were
estimated in the deduced capsid protein. Many
epitopes were estimated in the deduced virus capsid
proteins. An epitope of GI.1 may be associated with
histo-blood group antigen binding sites (Ser377,
Pro378, and Ser380). Moreover, BSP suggested that
the adaptation of NoV GI strains to humans was
affected by natural selection. The results suggested
that NoV GI strains evolved rapidly and date back
to many years ago. Additionally, the virus may have
undergone locally affected natural selection in the

host resulting in its adaptation to humans.

Sugai K, Tsukagoshi H, Nojima I, Fujiwara K,
Kodera A, Kimura N, Tsuchimoto K, Sekimoto K,
Kitada K, Takahashi N, Araki T, Fujii Y, Miyaji
Y, Ikeda M, Kozawa K, Noda M, Kuroda M,
Kimura H. Severe acute encephalopathy related
to human parainfluenza virus type 2 infection in
an infant:a case report. JMM Case Reports,
2015(2), jmmer.0.000072.

Introduction: We present here a rare case of severe
acute  encephalopathy  with  extra-pulmonary
symptoms in a two-year-old girl caused by human
parainfluenza virus type 2 (HPIV2) infection. Case
Presentation: The patient was brought in by
ambulance, presenting with fever, hypoxia and

generalized tonic-clonic seizure, and was admitted
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Center. She had a

depressed level of consciousness with drowsiness.

into Fukuyama Medical

Her Glasgow coma score was 6. Based on the
results of laboratory examinations, brain computed
tomography, brain magnetic resonance imaging and
electroencephalography, we diagnosed her with
acute encephalopathy. Treatment was initiated with
high-dose

methylprednisolone pulse therapy and edaravone

intravenous immunoglobulin,
along with mechanical ventilation. We confirmed
HPIV2 infection using samples of sputum from the
intra-tracheal tube, throat swab and blood using
next-generation sequencing and the PCR method.
After continued steroid and anti-inflammatory
patient recovered

therapy, the completely.

Conclusion:  Extra-pulmonary  symptoms in
parainfluenza viral infections are rare. HPIV2
infection can cause severe acute encephalopathy via
a systemic immunological reaction along with

airway symptoms.

Sugai K, Kimura H, Miyaji Y, Tsukagoshi H,
Yoshizumi M, Sasaki-Sakamoto T, Matsunaga S,
Yamada Y, Kashiwakura J, Noda M, Ikeda M,
Kozawa K, Ryo A, Yoshihara S, Ogata H,
Okayama Y. MIP-1a level in nasopharyngeal
aspirates at the first wheezing episode predicts
recurrent wheezing. J Allergy Clin Immunol.
2016;137(3):774-81.
BACKGROUND:

wheezing, such as that induced by respiratory

Respiratory virus-induced
syncytial virus (RSV) and human rhinovirus, is an
important risk factor for recurrent wheezing and
childhood asthma. However, no biomarkers for
predicting recurrent wheezing have been identified.
OBJECTIVE: We

recurrent wheezing using nasopharyngeal aspirates

searched for predictors of

obtained from patients during the first wheezing
episode who were hospitalized with an acute lower
respiratory tract illness.

METHODS: We enrolled 82 infants during the first
wheezing episode (median age, 5.0 months) who
were hospitalized for acute lower respiratory tract
illness between August 2009 and June 2012 and

followed these patients for 2.5  years.
Nasopharyngeal aspirates and blood samples were
obtained on the first day of hospitalization. Viral
genomes were identified by using RT-PCR and
sequencing. Levels of 33 cytokines, tryptase, IgE,
anti-RSV IgE, and anti-RSV IgG were measured by
using ELISAs or the Bio-Plex multiplex assay.
Predictors of recurrent wheezing were examined by
using a stepwise logistic regression model with
backward elimination.

RESULTS:

experienced recurrent wheezing episodes. One or

Sixty percent of the patients
more viruses were detected in the nasopharynxes of
93% of the patients during the first wheezing
episode. IFN-y, IL-2, IL-9, MIP-1a, and MIP-1
levels were significantly higher among patients
with recurrent wheezing than among those without
recurrent wheezing (P < .05 or .01). The stepwise
model demonstrated that the MIP-1a level (odds
ratio, 7.72; 95% CI, 1.50-39.77; P = .015) was the
strongest independent predictor of the occurrence
of recurrent wheezing.

CONCLUSION: An increased MIP-la level in
nasopharyngeal aspirates from patients with acute
respiratory symptoms during the first wheezing
episode caused by viral infections might predict

recurrent wheezing.

Kotani O, Naeem A, Suzuki T, Iwata-Yoshikawa
N, Sato Y, Nakajima N, Hosomi T, Tsukagoshi H,
Kozawa K, Hasegawa H, Taguchi F, Shimizu H,
Nagata N. Neuropathogenicity of Two Saffold
Virus Type 3 Isolates in Mouse Models. PLoS
One. 2016;11(2):e0148184.

OBJECTIVE: Saffold virus (SAFV), a picornavirus,
is occasionally detected in children with acute
flaccid paralysis, meningitis, and cerebellitis;
however, the neuropathogenicity of SAFV remains
undetermined.

METHODS: The virulence of two clinical isolates
of SAFV type 3 (SAFV-3) obtained from a patient
with aseptic meningitis (AM strain) and acute upper
respiratory inflammation (UR strain) was analyzed

in neonatal and young mice utilizing virological,
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pathological, and immunological methods.

RESULTS: The polyproteins of the strains differed
in eight amino acids. Both clinical isolates were
infective, exhibited neurotropism, and were mildly
neurovirulent in neonatal ddY mice. Both strains
pathologically infected neural progenitor cells and
glial cells, but not large neurons, with the UR strain
also infecting epithelial cells. UR infection resulted
in longer inflammation in the brain and spinal cord
because of demyelination, while the AM strain
showed more infectivity in the cerebellum in
neonatal ddY mice. Additionally, young BALB/c
mice seroconverted following mucosal inoculation
with the UR, but not the AM, strain.
CONCLUSIONS: Both SAFV-3

neurotropism and mild neurovirulence but showed

isolates had

different cell tropisms in both neonatal and young
mouse models. This animal model has the potential
to recapitulate the potential neuropathogenicity of
SAFV-3.
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Hiroshi Tago, Masahito Ishii, Akihiro Iijima,
Current status on environmental education in
Japanese elementary schools: What is lacking in
present Japanese environmental education?,
World Environmental Education
(8™ WEEC), Gothenburg SWEDEN (2015 £F 6
A

This study is intended to clarify key issues

Congress

confronting current Environmental Education (EE)
at elementary schools. From a questionnaire survey,
we will discuss the outlook for EE in the
elementary education. Questionnaire survey was
carried out to all the 58 principals of public
elementary schools in Takasaki City, Japan. The
questionnaire prepared the question of both the
selection type and the description type focusing on
the following contents: (1) implementation of EE,
(2) teacher(s) in charge of EE, and (3) requirements
of EE in school education. In contrast with
government expectation, this survey suggests that
suitable EE is not necessarily performed at

elementary schools. Current Japanese EE is
positioned to cultivate multifaceted and unbiased
perspectives for environment. A consecutive
curriculum for EE should be prepared of course,
simultaneously we need to develop teaching
materials for EE which are useful for both pupils

and teachers.

Saitoh, Hiroshi

Experience-based

Yoshinori Tago, Kunihisa

Kozawa, Learning with

Analytical Perspective about Atmeospheric

Environment focused on PM2.5 in Japan, World

Environmental Education Congress (8™ WEEC),

Gothenburg SWEDEN (2015 & 6 A)

We developed the experienced-learning program
of PM2.5, which intends to provide occasions of
measuring and thinking about atmospheric
environment scientifically based on numerical data.

This program was implemented to students, who

were 13 to 15 years old, and evaluated whether it
affect to their “Ability of analysis and thinking” by
questionnaire. Concentrations of PM2.5 measured
by students ranged from 19 to 41 pg/m’/day, the
highest value at the most congested intersection
exceeded the Japanese environmental standard (35
ng/m’/day). On the result of questionnaire "What
do you think about the state of the air?", some
students’ answer changed from “Don’t know” to
“Polluted” before and after the program. This
change probably suggests that the students were
able to discuss about atmospheric environment
quantitatively with analytical perspective and judge
the state of it objectively. This experiences would

contribute to “Ability of analysis and thinking”.

Itsuki Kakitani, Hiroki
Ujiyama, Bok Ryun Chang, Kentaro Koide,

Masui, Shumpei

Kazuyoshi Hashidate, Masataka Shiono, Kazue

Kudo, What measures are effective for the
dengue epidemic in Japan? A study using a
modified Ross-Macdonald model
International Conference on Asian Innovative
Mathematical Modeling for the Analysis of
Infectious Disease Dat tious Disease Data
(IMAID2015) #L#% (2015 £F 10 A)

Dengue is one of the most important
mosquito-borne viral diseases in the world. Japan
had had only imported dengue cases for recent 70
October 2014, we

experienced an outbreak of autochthonous dengue

years. From August to
transmitted by Aedes albopictus in Tokyo. With the
expansion of the geographical distribution of Ae.
Albopictus, dengue epidemic might be repeated
next year and beyond. In this study, we clarified
what measures were effective in preventing dengue
transmission by using a mathematical model.

The model, which is a modified Ross-MacDonald
model,

of two sets of host-vector

Each set has

consists
compartments.

susceptible-infected-recovered compartments for
host and susceptible-infected compartments for
vector. The two sets correspond to high-risk and

low-risk areas, and only host can move between
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them. In the high-risk area, e.g. parks, the number
of vectors per capita is larger than in the low-risk
area, e.g. business districts and residential areas.

The parameters are set on the situation of Tokyo in
August, which is the time when many mosquitoes
live during a year in Japan. Changing parameters,
such as biting and mobility rates, we estimate the
basic reproduction number R_0 and the cumulative
infection cases during 90 days to evaluate the

effectiveness of control measures
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