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This research project aimed to construct the scientific basis for achieving the elimination of
measles and rubella and therefore addressed three subjects as follows; 1) Development and
redesign of more efficient and useful methods for measles and rubella laboratory testing and
quality control of the laboratory testing to standardize the testing in local public health
laboratories, 2) Analysis of information from domestic laboratory network, private laboratories
and international surveillance of measles and rubella, and 3) analyses on effect of the measles
and rubella vaccination and interpretation of the serological testing.

<Mor1 Research Group>

A survey by questionnaire was conducted to investigate the implementation of rubella
laboratory tests in local public health laboratories in 2016. As a result, 68 % laboratories among
them that could conduct the genetic tests used the real-time RT-PCR. It is found that the
genotyping of rubella virus was often failed because the current version of the conventional
RT-PCR for genotyping had relatively low sensitivity. This survey also revealed that 28 cases
were positive for rubella among a total of 1268 cases tested in all public health laboratories in
2016. We analyzed genetic sequences of 13 rubella virus strains. As a result, 12 strains were
classified into the genotype 2B and the one was the genotype 1E. All of these strains have
different nucleotide substitutions from the epidemic strains in 2012-2013, suggesting that they
were not direct descendants of the epidemic strains. The research group also found the problem
of a primer set for the current version of the conventional RT-PCR for genotyping. The redesign
of them resulted in efficient amplification of the rubella virus genome.

<Komase Research Group>

1) To strengthen measles & rubella laboratory network consisting of NIID, Measles & Rubella
reference centers (RCs) and Public Health Institutes (PHIs), regent, consumable goods and
standard materials for diagnosis were supplied from NIID and RCs to PHIs. Especially when
outbreaks occurred in August and September, the primers and probe were delivered to PHIs
from NIID, ugently. NIID also held the workshop of real-time PCR to RCs to standardize the
technique and confirm reproducibility of the method, cooperated with Dr. Kimura. NIID & RCs
revised the pathogen detection manual for measles (version 3.4), partially. According to
questionnaire surveillance to PHIs, PHIs tested 1851 measles suspected cases and detected
measles genome from 156 cases in 2016. Among them, 124 cases were genotyped and genotyped
D8 was detected from 65 cases, H1 form 68 cases and B3 from 1 case. The sequence information
was gathered in NIID. Besides the activities described above, some RCs conducted differential
diagnosis in measles /rubella negative cases to improve the diagnosis accuracy.

2) We have established monthly report system of IgM test, together with 5 major Commercial
Institutes (CIs) in 2015. Through the report system, we found that more than 28,000 IgM test



were carried out at CIs and about 1.1 % of them were positive in 2016. On the other hand, we
also conducted a proficiency test (PT) to the CIs to check a laboratory performance. All 5 Cls
passed the PT, indicating that results of IgM test appropriate.

3) Maintenance of measles elimination status in Japan in 2016 was evaluated. We classified
measles virus in the same genotype into sub-genotype according to the nucleotide sequences and
created epidemiological curve of the same sub-genotype virus. Further, we added the
information of the place of onset and travels history before onset. From these data, it was
thought that all measles virus transmission was interrupted within 12 months and maintained
measles elimination status in 2016.

<Takeda Reaserch Group>

Makoto Takeda attended four international meetings, gave a presentation regarding the measles
and rubella laboratory activities in Japan, and discussed the current status and future plans for the
global control and elimination of measles and rubella. Yoshihiro Takashima has organized the
seminar for Contributions of Japan in Eradication and Control of Infectious Diseases including
Measles, Rubella, and Polio. Makoto Takeda attended the seminar, and gave a presentation
regarding roles and contributions of laboratories toward elimination of measles and rubella. Makoto
Takeda and Maino Tahara conducted a collaborative study with overseas researchers to clarify
the molecular basis for the antigenic stability of measles virus. The results were published in the
international journal, Viruses (Tahara et al. 2016 Viruses 8:E216). Makoto Takeda wrote a
review article regarding pathology, epidemiology, and vaccination of measles, with overseas
researchers. The paper was published in the international journal, Nat Rev Dis Primers (Rota et
al. 2016 Nat Rev Dis Primers 2:16049). Makoto Takeda and Masahiko Hachiya wrote an original
research article of population-based seroprevalence survey of anti-measles IgG and anti-rubella
IgG in children and adults in Lao People’s Democratic Republic.

<Sunagawa Research Group >

This research group has been working on several topics; measles and rubella case classification
and analysis based on the international elimination criteria, follow-up on the CRS cases born in
2012-14 from epidemiological and cost-analytic point of view, analysis and risk communication
on internationally-imported measles and rubella cases, analysis on development,
implementation, impact & lessons-learned of measles elimination strategy in Japan, 2007-2015.
<Shirabe Reaserch Group>

We surveyed by a questionnaire about rubella laboratory testing in public health institutes
(PHIs). In this questionnaire, we asked about 1) number of staffs for virus tests, 2) current
situation of rubella tests, 3) quality control of virus tests, and 4) capacity of rubella tests for
all suspected cases and requests for a training course or etc. Valid responses from 80 PHIs
were analyzed. 1) Number of staffs specific for virus tests decreased from 270 in the report
by Sata Research Group in FY2014 to 250. There was a disparity in staff deployment among
PHIs. In some PHIs, virus tests were conducted in absence of well-experienced staffs. 2)
Although there were some differences in purpose to rubella tests among PHIs, about 90% of
PHIs conducted rubella tests. The tests to all rubella-suspected cases are likely to be
possible, but some issues such as cost and staff deployment still remain. 3) Large population
of PHIs still conducted internal quality controls and received external quality controls. 4)
Many PHIs requested a training course for fundamental techniques and knowledge,
suggesting that skill transfers and basic trainings to inexperienced staffs were difficult in
some PHIs.

<Kimura Research Group>

To prevail a diagnosis method for the patients with measles at the domestic public health
institutes in Japan, we held a training course for the detection and quantitation of measles virus
N gene using real-time RT-PCR method. There were eight participants belonging to the public
health institutes for the training course. The diagnosis protocols were followed as the manual of
the diagnostic method for measles infection, which was authorized by National Institute of
Infectious Diseases and the Association of Domestic Public Institutes of Japan. As a result, the
participants adequately acquired the diagnostic procedures for the measles virus infections by
the method.

<Suga Research Group>

We analyzed the kinetics of antibody-titers after MR vaccination at 4th cohort. Sixteen
vaccinees, who had the MR vaccination history at 4th cohort and had reports of
antibody-titer at 1 year after the vaccination, indicated 100% and 90% of seroprevalences of



measles and rubella, respectively, at 5 to 7 years after the vaccination, maintaining the
more than 8EIA of the antibody-titers. For measles, the antibody-titer declined over time,
however the decline was likely to be slow after long-term elapse. For rubella, no changes of
the antibody-titers were observed at 1 to 4 years after the vaccination. These data were
consistent to the previous results regarding to the antibody-titers at 6 years after MR
vaccination at 2nd or 3td cohort. It is suggested that two-dose MR vaccination could elicit
equal immunity for at least children, independently in their age of immunization.

We analyzed seroprevalences of antibodies against measles and rubella in staffs of a
hospital and efficacy of the vaccination to persons with the low-antibodies. The
seroprevalences were comparable to those analyzed after 1996 in the National Mie Hospital.
Analyses in FY2013-2015 revealed that seroprevalence of antibody against rubella was
significantly lower than those of antibody against measles, indicating the importance of
vaccination of a rubella-containing vaccine for prevention of hospital-acquired infection.
There was only one person who had the two-dose vaccination history among 18 persons
negative for antibody against measles or rubella, indicating importance of the two-dose
vaccination. Among persons with low antibody-titer (<4EIA) against measles or rubella,
42% and 12% of persons meet the criteria for vaccination by Japanese Society for Infection
Prevention and Control for measles and rubella, respectively. Seroconversion was occurred
in 100% for measles but only 53% for rubella. There was a low responder against rubella
even after three-dose vaccination. It is suggested that confirmation of two-dose vaccination
was important practically.

<Kurata Research Group>

This research group analyzed host innate immune responses to measles virus using a cell
culture placental model. Comprehensive analysis on changes of gene transcription in a
trophoblast-derived cell line JAR was conducted upon measles virus infection using a DNA
microarray. Upon infection, some innate anti-viral factors and hCG-related genes were activated,
consistent with their previous findings at translational levels. These data confirmed that
infection with measles virus induced physiologic changes in trophoblast cells that might explain,
at least in part, the viral interference of pregnancy.
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