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A case of laboratory cross—contamination of Mycobacterium tuberculosis
identified by comparative genomics

Seto J, Wada T, Suzuki Y, lkeda T, Araki K, Umetsu Y, Ishikawa H, Mizuta K, Ahiko T

Int J Tuberc Lung Dis. 2018;22:1239-1242.

BACKGROUND: Two false-positive tuberculosis (TB) cases in Yamagata Prefecture, Japan, 2016.

OBJECTIVE: To report the effectiveness of comparative genomics of Mycobacterium tuberculosis for identification
of cross-contamination cases.

DESIGN: Case report of laboratory cross-contamination.

RESULTS: Beginning with detection of an identical genotype in two M. tuberculosis strains using variable number
of tandem repeat typing, we suspected M. tuberculosis cross-contamination of specimens collected in a
mycobacteriology laboratory based on epidemiological investigations. This suspicion was confirmed using
comparative genomics of the two M. tuberculosis strains and a strain from an epidemiologically unrelated specimen
from the same batch as the two strains in the mycobacteriology laboratory. All strains had an identical genomic
sequence with no single nucleotide variants.

CONCLUSION: Comparative genomics, which offers the highest discrimination power, is a potent tool for

identifying laboratory cross-contamination using epidemiological investigations.

VP1 amino acid residue 145 of enterovirus 71 is a key residue for its receptor
attachment and resistance to neutralizing antibody dur ing cynomolgus monkey
infection

Fujii K, Sudaka Y, Takashino A, Kobayashi K, Kataoka C, Suzuki T, Iwata-Yoshikawa N,
Kotani O, Ami Y, Shimizu H, Nagata N, Mizuta K, Matsuzaki Y, Koike S

J Virol. 2018;92:e00682-18.
Enterovirus 71 (EV71) is a causative agent of hand, foot, and mouth disease and sometimes causes severe or fatal

neurological complications. The amino acid at VP1-145 determines the virological characteristics of EV71. Viruses

with glutamic acid (E) at VP1-145 (VP1-145E) are virulent in neonatal mice and transgenic mice expressing human
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scavenger receptor B2, whereas those with glutamine (Q) or glycine (G) are not. However, the contribution of this
variation to pathogenesis in humans is not fully understood. We compared the virulence of VP1-145E and
VP1-145G viruses of Isehara and C7/Osaka backgrounds in cynomolgus monkeys. VP1-145E, but not VP1-145G,
viruses induced neurological symptoms. VP1-145E viruses were frequently detected in the tissues of infected
monkeys. VP1-145G viruses were detected less frequently and disappeared quickly. Instead, mutants that had a
G-to-E mutation at VP1-145 emerged, suggesting that VP1-145E viruses have a replication advantage in the
monkeys. This is consistent with our hypothesis proposed in the accompanying paper (K. Kobayashi, Y. Sudaka, A.
Takashino, A. Imura, K. Fujii, and S. Koike, J Virol 92:e00681-18, 2018, https://doi.org/10.1128/JV1.00681-18) that
the VP1-145G virus is attenuated due to its adsorption by heparan sulfate. Monkeys infected with both viruses
produced neutralizing antibodies before the onset of the disease. Interestingly, VP1-145E viruses were more
resistant to neutralizing antibodies than VP1-145G viruses in vitro A small amount of neutralizing antibody raised
in the early phase of infection may not be sufficient to block the dissemination of VP1-145E viruses. The different
resistance of the VP1-145 variants to neutralizing antibodies may be one of the reasons for the difference in
virulence.IMPORTANCE The contribution of VP1-145 variants in humans is not fully understood. In some studies,
VP1-145G/Q viruses were isolated more frequently from severely affected patients than from mildly affected
patients, suggesting that VP1-145G/Q viruses are more virulent. In the accompanying paper (K. Kobayashi, Y.
Sudaka, A. Takashino, A. Imura, K. Fujii, and S. Koike, J Virol 92:¢00681-18, 2018,
https://doi.org/10.1128/JV1.00681-18), we showed that VP1-145E viruses are more virulent than VP1-145G viruses
in human SCARB2 transgenic mice. Heparan sulfate acts as a decoy to specifically trap the VP1-145G viruses and
leads to abortive infection. Here, we demonstrated that VP1-145G was attenuated in cynomolgus monkeys,
suggesting that this hypothesis is also true in a nonhuman primate model. VP1-145E viruses, but not VP1-145G
viruses, were highly resistant to neutralizing antibodies. We propose the difference in resistance against
neutralizing antibodies as another mechanism of EV71 virulence. In summary, VP1-145 contributes to virulence

determination by controlling attachment receptor usage and antibody sensitivity.

The largest measles outbreak, including 38 modified measles and 22 typical
measles cases in its elimination era in Yamagata, Japan, 2017

Komabayashi K, Seto J, Tanaka S, Suzuki Y, lkeda T, Onuki N, Yamada K, Ahiko T,
Ishikawa H, Mizuta K

Jpn J Infect Dis. 2018;71:413-418.

The incidence of modified measles (M-Me), characterized by milder symptoms than those of typical measles

(T-Me), has been increasing in Japan. However, the outbreak dominated by M-Me cases has not been thoroughly

investigated worldwide. The largest importation-related outbreak of measles with genotype D8 occurred in
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Yamagata Prefecture, Japan, from March to April 2017. This phenomenon was observed after Japan had achieved
measles elimination in 2015. We confirmed 60 cases by detecting the genome of the measles virus (MeV). Among
the cases, 38 were M-Me and 22 were T-Me. Thirty-nine (65.0%) patients were 20-39 years of age. Three out of 7
primary cases produced 50 transmissions, of which each patient caused 9-25 transmissions. These patients were
22-31 years old and were not vaccinated. Moreover, they developed T-Me and kept contact with the public during
their symptomatic periods. Considering that M-Me is generally caused by vaccine failure, some individuals in Japan
may have insufficient immunity for MeV. Accordingly, additional doses of measles vaccine may be necessary in
preventing measles importation and endemicity among individuals aged 20-39 years. Furthermore, to accurately and
promptly diagnose individuals with measles, particularly those who can be considered as primary cases, efforts
must be exerted to detect all measles cases using epidemiological and genetic approaches in countries where

measles elimination had been achieved.

Detection of modified measles and super—spreader using a real—-time reverse
transcription PCR in the largest measles outbreak, Yamagata, Japan, 2017
in its elimination era

Seto J, Ikeda T, Tanaka S, Komabayashi K, Matoba Y, Suzuki Y, Takeuchi S, Yamauchi T, Mizuta K

Epidemiol Infect. 2018;146:1707-1713.

We aimed to verify the effectiveness of real-time reverse transcription (rRT) polymerase chain reaction (PCR) for
detecting cases of modified measles (M-Me) and for predicting super-spreader candidates through the experience of
a measles outbreak dominated by M-Me in Yamagata, Japan, during March-April 2017. We applied rRT-PCR to
specimens from 35 cases of M-Me, nine cases of typical measles (T-Me) and nine cases of prodromal stage of T-Me
(P-Me). From rRT-PCR among the M-Me cases, peripheral blood mononuclear cells (PBMC) showed the highest
positive rate (80.0%), followed by throat swab (48.6%), urine (33.3%) and serum (3.1%). The negative result of
PBMC in M-Me cases was recovered by the result of a throat swab. In specimens of PBMC, throat swab and urine,
M-Me group showed the significantly higher cycle of threshold (i.e., lower viral load) in the rRT-PCR than T-Me
and P-Me groups, respectively. Furthermore, three super-spreaders in T-Me or P-Me showed an extremely low cycle
of threshold in their throat swab specimens. rRT-PCR using PBMC and throat swab might be helpful for clinical
management and measles control by certain detection of M-Me cases and by predicting super-spreading events

resulting from measles cases with the high viral load.
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Neutralizing epitopes and residues mediating the potential antigenic drift
of the hemagglutinin—-esterase protein of influenza C virus

Matsuzaki Y, Sugawara K, Furuse Y, Shimotai Y, Hongo S, Mizuta K, Nishimura H

Viruses. 2018;10:417.

We mapped the hemagglutinin-esterase (HE) antigenic epitopes of the influenza C virus on the three-dimensional
(3D) structure of the HE glycoprotein using 246 escape mutants that were selected by a panel of nine anti-HE
monoclonal antibodies (MADs), including seven of the C/Ann Arbor/1/50 virus and two of the C/Yamagata/15/2004
virus. The frequency of variant selection in the presence of anti-HE MAbs was very low, with frequencies ranging
from 10-4.62 to 10-7.58 for the C/Ann Arbor/1/50 virus and from 10-7.11 to 10-9.25 for the C/Yamagata/15/2004
virus. Sequencing of mutant HE genes revealed 25 amino acid substitutions at 16 positions in three antigenic sites:
A-1, A-2, and A-3, and a newly designated Y-1 site. In the 3D structure, the A-1 site was widely located around the
receptor-binding site, the A-2 site was near the receptor-destroying enzyme site, and the Y-1 site was located in the
loop on the topside of HE. The hemagglutination inhibition reactions of the MAbs with influenza C viruses,
circulating between 1947 and 2016, were consistent with the antigenic-site amino acid changes. We also found
some amino acid variations in the antigenic site of recently circulating strains with antigenic changes, suggesting

that viruses that have the potential to alter antigenicity continue to circulate in humans.

Careful clinical surveillance is important for the identification of
parechovirus type A3—-associated myalgia/myositis: a sporadic case found in
a season with a low level of its activity in Yamagata, Japan in 2017

Tanaka S, Sendo D, Ichikawa M, Toyota K, Furuyama M, Komabayashi K, lkeda T, Mizuta K

Jpn J Infect Dis. 2019;72:71-72.
ke L
Parechovirus A3 (PeVA-3)-associated myalgia/myositis occurs irrespective

of its genetic cluster; a longitudinal molecular epidemiology of PeV-A3 in
Yamagata, Japan between 2003 and 2016

Mizuta K, Aoki Y, Komabayashi K, Tanaka S, Yamakawa T, Shimizu Y, Itagaki T,
Katsushima F, Katsushima Y, lkeda T

14



No.52 2019/9

J Med Microbiol. 2019;68:424-428.

No longitudinal molecular epidemiology of parechovirus A3 (PeV-A3) over a decade is available and
PeV-A3-associated myalgia/myositis has been reported only in Japan. Thus, we aimed to clarify the longitudinal
molecular epidemiology of PeV-A3 with a major focus on the strains detected from PeV-A3-associated
myalgia/myositis cases. We performed sequence and phylogenetic analysis for the VP1 region of PeV-A3 strains in
Yamagata, Japan, between 2003 and 2016. The phylogenetic analysis indicated that PeV-A3 strains caused
PeV-A3-associated myalgia/myositis as well as a variety of infectious diseases, ranging from mild to severe, in
subjects ranging from neonates to adults, irrespective of genetic cluster or variations. PeV-A3 strains are causative
agents of a variety of human diseases, irrespective of their genetic cluster. Furthermore, we consider that
PeV-A3-associated myalgia/myositis may occur, not only in Japan, but also in other countries, as closely related

PeV-A3 strains have been circulating around the world.

Phylogenetic and antigenic analyses of coxsackievirus A6 isolates in

Yamagata, Japan between 2001 and 2017

Mizuta K, Tanaka S, Komabayashi K, Aoki Y, Itagaki T, Katsushima F, Katsushima'Y,
Yoshida H, Ito S, Matsuzaki Y, lkeda T

Vaccine. 2019;37:1109-1117.

Although coxsackievirus A6 (CV-A®6) is generally recognized as a causative agent of herpangina in children, CV-A6
infections globally emerged as a new and major cause of epidemic hand-foot-and-mouth-diseases (HFMDs) around
2008. To clarify the longitudinal epidemiology of CV-A6, we carried out sequence and phylogenetic analyses for
the VP1 and partially for the VP4-3D regions as well as antigenic analysis using 115 CV-AG6 isolates and 105 human
sera in Yamagata, Japan between 2001 and 2017. Phylogenetic analysis revealed that CV-A6 isolates were clearly
divided into two clusters; strains in circulation between 2001 and 2008 and those between 2010 and 2017.
Neutralizing antibody titers of two rabbit antisera, which were immunized with Yamagata isolates in 2001 and 2015,
respectively, against 28 Yamagata representative strains as well as the prototype Gdula strain were 1:2560-1:5120
and 1:160-1:640, respectively. The neutralizing antibody titers among residents in Yamagata against the above two
strains were similar. Our analyses revealed that there were cross-antigenicities among all analyzed CV-A® strains,
although the newly emerged strains were introduced into Yamagata around 2010 and replaced the previous ones.
With regard to control measures, these findings suggest that we can prevent CV-A6 infections through the
development of a vaccine that effectively induces neutralizing antibodies against CV-A®, irrespective of genetic

cluster.
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Diversity of spotted fever group rickettsiae and their associationwith host
ticks in Japan

Thu MJ, Qiu Y, Matsuno K, Kajihara M, Mori-Kajihara A, Omori R, Monma N, Chiba K,
Seto J, Gokuden M, Andoh M, Oosako H, Katakura K, Takada A, Sugimoto C, Isoda N, Nakao R

Sci Rep. 2019;9:1500.

Spotted fever group (SFG) rickettsiae are obligate intracellular Gram-negative bacteria mainly associated with ticks.
In Japan, several hundred cases of Japanese spotted fever, caused by Rickettsia japonica, are reported annually.
Other Rickettsia species are also known to exist in ixodid ticks; however, their phylogenetic position and
pathogenic potential are poorly understood. We conducted a nationwide cross-sectional survey on questing ticks to
understand the overall diversity of SFG rickettsiae in Japan. Out of 2,189 individuals (19 tick species in 4 genera),
373 (17.0%) samples were positive for Rickettsia spp. as ascertained by real-time PCR amplification of the citrate
synthase gene (gltA). Conventional PCR and sequencing analyses of gltA indicated the presence of 15 different
genotypes of SFG rickettsiae. Based on the analysis of five additional genes, we characterised five Rickettsia
species; R. asiatica, R. helvetica, R. monacensis (formerly reported as Rickettsia sp. In56 in Japan), R. tamurae, and
Candidatus R. tarasevichiae and several unclassified SFG rickettsiae. We also found a strong association between
rickettsial genotypes and their host tick species, while there was little association between rickettsial genotypes and
their geographical origins. These observations suggested that most of the SFG rickettsiae have a limited host range

and are maintained in certain tick species in the natural environment.

Polio vaccination coverage and seroprevalence of poliovirus antibodies
after the introduction of inactivated poliovirus vaccines for routine
immunization in Japan

Satoh H, Taya K, Shimizu H, Goto A, Tanaka S, Nakano T, Hotta C, Okazaki T, Itamochi M, lto M,
Nakagawa R, Yamashita Y, Arai S, Okuno H, Morino S, Oishi K.

Vaccine. 2019;37:1964-1971.

In Japan, the oral poliovirus vaccine (OPV) was changed to 2 types of inactivated poliovirus vaccine (IPV), the
standalone conventional IPV (cIPV) and the Sabin-derived IPV combined with diphtheria-tetanus-acellular
pertussis vaccine (DTaP-sIPV), for routine immunization in 2012. We evaluated polio vaccination coverage and the
seroprevalence of poliovirus antibodies using data from the National Epidemiological Surveillance of

Vaccine-Preventable Diseases (NESVPD) from 2011 to 2015. Several years before the introduction of IPV in 2012,
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OPV administration for children was refused by some parents because of concerns about the risk of
vaccine-associated paralytic poliomyelitis. Consequently, in children aged <1 years who were surveyed in
2011-2012, polio vaccination coverage (45.0-48.8%) and seropositivity rates for poliovirus (type 1: 51.7-65.9%,
type 2: 48.3-53.7%, and type 3: 15.0-29.3%) were decreased compared to those surveyed in 2009. However, after
IPV introduction, the vaccination coverage (95.5-100%) and seropositivity rates (type 1: 93.2-96.6%, type 2:
93.1-100%, and type 3: 88.6-93.9%) increased among children aged <1 years in 2013-2015. In particular,
seropositivity rates and geometric mean titers (GMTSs) for poliovirus type 3 in <5-year-old children who received 4
doses of IPV (98.5% and 247.4, respectively) were significantly higher than in those who received 2 doses of OPV
(72.5% and 22.9, respectively). Furthermore, in <5-year-old children who received 4 doses of either DTaP-sIPV or
clPV, the seropositivity rates and the GMTs for all 3 types of poliovirus were similarly high (96.5-100% and
170.3-368.8, respectively). Our findings from the NESVPD demonstrate that both the vaccination coverage and

seropositivity rates for polio remained high in children after IPV introduction.

Genomic comparison of Stx2f phages from Escherichia col/i and Escherichia
albertii

Ooka T, Rakibul IMd, Ochiai S, Ogura Y, Seto K, Isobe J, Ikeda T, Seto J, Gotoh Y,
Nishi J, Hayashi T

2018.5.6-9, VTEC2018, Florence, Italy.

INTRODUCTION: Shiga toxin (Stx) is the key virulence factor of enterohemorrhagic Escherichia coli (EHEC),
which causes diarrhea and hemorrhagic colitis with life-threatening complications, such as hemolytic uremic
syndrome. Stxs are divided into two subtypes (Stx1 and Stx2), and both contain multiple variants. In Stx2, there are
8 known variants; Stx2a, Stx2b, Stx2c, Stx2d, Stx2e, Stx2f, Stx2g, and Stx2h. Although it is generally thought that
EHECs have acquired Stxs by phage-mediated horizontal gene transfer (HGT), the mode of transmission of Stx2f
was not fully understood. We have recently identified Stx2f-positive Escherichia albertii. Here, we performed
comparative genomic analysis of the Stx2f-encoding prophages from E. coli and E. albertii to characterize the mode
of transmission and the capability of intra- or inter-species transfer of Stx2f phage.

METHODS: A total of 17 Stx2f-positive strains were analyzed. Multi-locus sequence analysis (MLSA) was
performed according to the protocol provided from the University of Warwick web site
(http://mist.warwick.ac.uk/mlst/dbs/Ecoli/) and a neighbor-joining tree was constructed using the MEGAG6. We
selected 6 representative strains from E. coli and E. albertii lineages and sequenced their genomes by Illumina

MiSeq. We further determined the complete sequences of their Stx2f-prophage genomes to perform intra- or
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inter-species comparisons of these prophages. Host ranges of these Stx2f phages were analyzed by plaque formation
and lysogenization assays using E. coli and E. albertii strains.

RESULTS: Stx2f-positive strains belonged to the E. coli phylogroup B1 and B2 and E. albertii lineages. All the
completely sequenced Stx2f prophages were found to encode CDT and/or T3SS effectors. Intraspecies genomic
comparison of 4 Stx2f-encoding prophages in E. coli exhibited that their early regions are highly divergent but the
late regions were highly conserved (more than 98 % nucleotide identity). On the other hand, two Stx2f-encoding
prophages in E. albertii were almost identical. Interspecies comparison exhibited that only lysis and tail regions are
relatively well conserved (around 90% amino acid sequence identity). Plaque formation and lysogenization assays
revealed that Stx2f phages from E. albertii and E. coli strains can infect E. coli K-12 C600.

CONCLUSIONS: Our results of genomic comparison of Stx2f phages suggest that the Stx2f phages of E. coli and E.
albertii strains analyzed in this study have been derived from different origins. These Stx2f phages were, however,
transmittable between E. coli and E. albertii, suggesting that the Stx2f genes are exchangeable between the two

species by phage-mediated HGT.

Establishment of EV7/1 vaccine efficacy test using human scavenger receptor
B2 transgenic mice

Koike S, Imura A, Sudaka Y, Takashino A, Kobayashi K, Fujii K, Nishimura H, Mizuta K

Europic 2018, 2018.6.3-7, Egmond aan Zee, The Netherlands.

Introduction: Enterovirus 71 (EV71) is a causative agent of hand-foot-mouth disease (HFMD). HFMD caused by
EV71 can be associated with severe neurological disease. EV71 is a serious public health concern and the
development of EV71 vaccine is an urgent issue. EV71 is classified into several subgenogroups and it is known that
some EV71 strains are resistant to cross neutralization in in vitro neutralizing test. Therefore it is difficult to
evaluate the vaccine efficacy only by in vitro neutralizing test. We established a novel in vivo EV71 vaccine
efficacy test using human SCARB2 transgenic mouse and a set of EV71 virulent strains.

Methods: We screened a number of EV71 strains and selected virulent EV71 strains belonging to C1, C2, C4, B4
and B5 subgenogroups, respectively. We constructed full-length cDNA of these strains. We prepared the viruses by
transfecting in vitro-transcribed RNA into RD-EXT1 KO-SCARB2 cells (RD cells lacking heparan sulfate and
overexpressing human SCARB2). EV71 SK-EV006 strain (C2) was purified, inactivated by formalin and mixed
with Alhydrogel. We immunized the SCARB2 tg mice twice (at 4- and 8-week-old of age). Sera of the immunized
mice were collected and neutralizing titer was determined. The immunized mice were challenged with lethal dose of
virulent viruses (at 10-week-old). The mice were observed daily for two weeks.

Results: During passage of the viruses in cultured cells, the virulence of the viruses decrease very rapidly and it was

difficult to maintain the virulence. By using RD-EXT1 KO-SCARB2 cells, we were able to propagate virulent
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EV71 strains stably. The inactivated EV71 elicited neutralizing antibodies in SCARB2 tg mice. The immunized
mice were protected from lethal infection of the viruses with different subgenogroups.

Conclusion: We established an efficacy test for EV71 vaccine using SCARB2 tg mice and a set of EV71 virulent
strains. Our results indicate that this system is highly reproducible and convenient. The system will be helpful in

developing new different types of vaccines.
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Tissue culture adaptation of enterovirus 71 selects mutant viruses that bind
to HS and are attenuated in vivo

Kobayashi K, Son CT, Takashino A, Mizuta K, Nishimura H, Ichimura H, Koike S

B66[E H AR D A L A pifidiss, 20184104 28-30H, A RUHR

[Background] Enterovirus 71 (EV71), a causative agent of hand-foot-mouth-disease, is sometimes associated with
severe neurological disease. Identification of virulence determinants is important to understand EV71 pathogenesis.
EV71 is quickly attenuated when propagated in cell culture, which makes such analysis difficult. The aim of this
study is to clarify the mechanism of rapid change and establish a system to avoid such bias during cultivation. We
hypothesized that heparan sulfate (HS) is a possible cause of attenuation because HS binding variants are avirulent.
[Methods] RD-A cells, HS-deficient RD-A cells (HS_KO), hSCARB2 over-expressing RD-A cells (RD-SCARB?2,
and HS_KO-SCARB2) were used. Virulent strains (HS non-binding) were passaged in the cells at a low moi three
times. To evaluate virulence levels, viruses were inoculated to hSCARB2-tg mice intraperitoneally. Mutations of
viral genome were determined by next generation sequencing.

[Results] When virulent strains (HS non-binding) were passaged in RD-A cells, HS_KO, and RD-SCARB2 cells,
we recovered viruses with HS binding mutation and attenuation phenotype. However, viruses passaged in
HS_KO-SCARB2 cells had no apparent mutations and similar levels of virulence to the parental virus.

[Discussion] SCARB2 serves as a receptor for all EV71 strains by binding to, internalizing, and initiating uncoating
of the virion. However, SCARB2 is not abundant on cell surface, resulting in limited infection efficiency via
SCARB?2 in cultred cells. Once HS-binding strains appear by error prone viral RNA replication, HS, which is an
attachment receptor abundantly expressed on surface of cultured cells, supports efficient infection of the
HS-binding mutants. Thus, tissue culture adaptation of EVV71 selects mutants that bind to HS and are attenuated in

vivo. HS-deficient and hSCARB2 over expressing cells do not select avirulent variants, suggesting that receptor
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usage is an important selection factor for unnatural mutants.

Susceptibility of NIID-MDCK cells to human parainfluenza virus type 3
(HPIV3) in the presence of influenza virus

Hamamoto |, Takahashi H, Mizuta K, Odagiri T, Nobusawa E
660 H AR Y A L AP AR S, 2018421041 28-30H, FARHS

[ Objective] In Japan, cell-culture influenza vaccine production methods have been developed as an alternative
strategy to overcome current limitations of egg-based production system. One of the major concerns for this new
methods is the contamination of adventitious viruses into the pre-seed viruses isolated in NIID-MDCK cells. In our
previous study, NIID-MDCK cells, which were established to isolate vaccine pre-seed viruses for the production of
cell culture-based seasonal influenza vaccines, exhibited limited susceptibility to a large variety of virus infections,
except for human parainfluenza virus type 3 (HP1V3). In this study, we investigated the susceptibility of
NIID-MDCK cells to HPIV3 infection when influenza viruses were co-infected.

[ Materials and Methods] NIID-MDCK cells and HP1V3-susceptible Caco-2 cells were co-infected with influenza
virus and HPIV3. At 72 hours post-infection, the supernatants of infected cells were harvested and used for the next
passages in the respective cells. After each passage, the copy numbers of viral genomes in the cell culture
supernatants were determined by a multiplex real-time RT-PCR assay.

[Results and Discussion] The susceptibility of NIID-MDCK cells to HPIV3 infection was reduced by multiple
passages following co-infection with HPI1V3 and influenza B virus. In contrast, NIID-MDCK cells showed high
susceptibility to HPIV3 infection regardless of the presence of influenza A virus. The same results were obtained
with recently isolated virus strains. Therefore, our results suggest that there are susceptibility differences of
NIID-MDCK cells to HPIV3 infection in the presence of influenza A or B virus. In future, we would like to

investigate a novel mechanism for influenza-mediated susceptibility of NIID-MDCK cells to HPIV3 infection.
FREETOFUOBALLREETORYADOFHEERRE - ARBRRDOED
22T (BRFERTPRARAELY)

fksh, ZRET, WHAKEZ, KAME, &REHT, SRS, TEEHE, S50 TEE,
RANER, HRifeds, OUE, MAR ¥, S5 T&R

BREAARY 7 F 22845, 20184£12H8-9A, AE
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(L HM] 201249 ARV A EMBERICHERN I 77 F U BRIELRY AT 7 F - (IPV) I
GIo#by, 201847 ABRMERIHBEORY AEHF Y 7 F v (BEHHKE R IPV @ cIPV, Sabin ¥k 3k IPV
GAHMIRS Y 7 F > DPT-sIPV, 5k H K IPV S H MRS Y 7 F 2 :DPT-cIPV) BEA STV 5.
IND U7 FrOERRIG LOR Y AHURRA R OBDL (2017 ), 7 b ONTHERFRHER (2011~
2017 ) DOMEEIT 7.

[xt4 & 51E] 2011~2017 42 BE IS R LEWRTT PRIFAE CEM I 7oA ) A ERE GIEFHIX RIS
ET~9 A) ofiRE Mz, REMEICAEE, WER, BESKR, THER, R, SR, Zmk, hn
B, BIEENORYVAEAT IV F OB LUK Y 4 U A LA Sabin 1~3 B %t 9~ 2 R i o #
ERERDBI|E ST,

[#ER & BR] 5okl (242~372 4, #MEBERAELZRS) ORIV AEHY 7 F o 1R E#ERERT,
2011~2012 FFJE |2 86~87% Td - /=A%, 2013~2017 FF£1L 98~100% & EnoTo. £V 7 F o OfEHA -
XA B 2 7ad (190~260 4) TiX, IPV OB HHETE# 13 2011~2012 2 (0~6%) (2 72in-> 72703,
2013 fEJE 48%, 2014 4FJE 73%, 2015 4FFE 91% & 41 L, 2016~2017 4F 1% 97~99%7% IPV O A ki #
Thotz. —J7, 5Kl (259~427 %) OfkfRA R (hbiikfi=1:8, LFRELC) &, 178 - 282
% LT 2011~2012 4E £ 12 85~86% T > - 72 7%, 2013~2017 4E I (T 95~100% &, 1 [MILL - #fEsR o 572
EBLRWHIRRERDS EH LTz, 3BIZH L CTIE 2011~2012 F 12 59~60% T - 7= 7%, 2013~2014
FEFE T 75~88%, 2015~2017 4EEE 1T 94~96% &, IPV OB PEREH ST D Ic >N THIERRARD L7
NH LT,

2017 FFERAE D T 7 F v OFEHH - [HEDH 6 A7 10 AR (K 4Fl 18~63 4) ICHB W T, 0~5%lx%
APV D B #4258 (89~100%) T, 2D 5 6 4 [BIFEFEE 1 0 5% T 0%, 1 7% T 35%, 2~4 5% T 94~100%,
5T 88WTHo7. 6l LTIXIPV OLIEME 1T LT Th o7z, KIT IPV O 4 Bl O HEFEAE
oo 1~55% (14 -31:18~484,, 21 : 11~324) OHARAEER LA 5 &, 1BIIxT 2 45% (89%)
EBRE, WINOER L b 1~3 8Tk L T4 95%LL | (94~100%) Th-o7=. —J7, HiikEMEE IR
2 %R BRI 1 8¢ 1~2 5% (27.7~8.5), 2 B4 1~4 7% (28.3~8.6), 3BT 1~4 5% (27.8~8.9)
DIMEA2 28.0 R U722, 18I 3~55% (26.2~6.3), 28D 55% (26.6), 3D 5% (26.3) TIRWEM
BHB T,

IPV EHBEREAZO S ERMICE T I2EREL LOHAERARITIEHERFINLTVD Z ERHEEIN
7oy, 2017 FFEFAE O 5% T 1~3 BT T 2 BT P HURME B E o722 LIV TE, A%DEH
ROMFDBMLELELEZ BT

HABRNCATAENS 2 D TE W 7o B8 R AT ERT O e T 21X U, BRI O EERICERH N L ET.

THARICHBERLEHBLAOEARRZEZERLT

Wmak+, Pz, A, KExE, #ANER

HBITE B AN KRG S, 20184510 H 24-26 H, AERIL
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[IFroic] EAEE, BALEO YA L ARBEIFU ERB SN2z 2 &b, WHO IZ XY
LABERRIRAE & 20015 ISR E SN TWD. L L, WAMNEME I X 28 NERGIIHVW TR Y, 2016 7
TIXBATEEFRZEHE T, S DICARMEICIH A L7z iR T o BRI S AIERRICE L. FEE, (LR TIX
B BB BEHCEATNIC AR L P E 2 3012 60 AOEMBYEFF 2B L0 T, EE2EDMETD.
[#%8] YR & 72 o T fEFIIL 20 fRBM:. 201742 H 20 H~26 HETA v R 7~ L, 3H 2R
MOHREBL TV, BANS BCLU EOBERH -7, 3A8HICAC~ERATI2ETZZET. FA
BAABEL, BATRZRICHMLAVA NV ABRBICEVEEZH SN, AEROEE 1EBBERLEDRT
N BEEAEFIICHE L2720, RBETOAERLHKE, ST AVRMAESR LA~ 2 WEENIER. &
WK AR E TREGGER L, 47 15 HORKBERFOBIEAS 4 BH%EDO5H 17 B2 EREES
MRATHE & o Tz
[RIR] o, #efibd & U CREEBIZ A Fhi L= 01, 3,700 A (70 2081), B~ FHA K IL 445
A (201 BIGM) IChk A2, BRERIRAE X 137 N (B - 53 N &t : 84 N), WAV 7 F #3144
AN, BN A0 2REWRE D 5> S 3 HFTE TREREILR Lo, B - HE - 3O - @H - ZHICH 2 )KIK
P A NREE L.
[B22] EHZDOSHTTIEL, 60 A 41 A (68%) MEMIMK LA TH 722, WIFHEELINCT 7 F R
PR 3 ADNRBPER S E T W L L7z, fREE LT, BEDONHAD e & O #HA B AEN %
BTEFEF-oTELT, SRIO L CHHEOKMENE CERERRELELGEOBREDIED R, BIILKRIZ
PEVVEYLEFE E R B O R O 71 2 MBS, FHRNCEE OB LAY 7 F RS PR 72
EEHEL THRWVWEENRELL, BEXMIGCHIZEDRWRRAR ERS 7. WIRBHEORHE O KER
BEOBME TILI8 HERE L), BEEAET 2 ETCHEREEOW IO b & T, O R 2
LRAUVIFUOBBAEEE TERLZ ENERIERBILICERD TH 72D T, ZORAV Me@ET 5.

Detection of modified and primary measles cases using a real-time RT-PCR

Seto J, Mizuta K, Yamada K, Ishikawa H, Ahiko T

9877 B QAN RE TS, 2018 4F 10 H 24-26 A, AESIL

[Objective] We aimed to verify the effectiveness of real-time reverse transcription (rRT) PCR for detecting cases of
modified measles (M-Me) and for predicting candidates of primary cases (i.e., the individuals who transmit measles
to others) through the experience of a measles outbreak dominated by M-Me in Yamagata, Japan, during
March-April 2017.

[Method] We applied rRT-PCR to specimens from 35 cases of M-Me, 9 cases of typical measles (T-Me), and 9 cases
of prodromal stage of T-Me (P-Me) that developed into T-Me after diagnosis as M-Me at the time of specimens

collection.
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[Results] From rRT-PCR among the M-Me cases, peripheral blood mononuclear cells (PBMC) showed the highest
positive rate (80.0%), followed by pharyngeal swab (48.6%), urine (33.3%), and serum (3.1%). The negative result
of PBMC in M-Me cases was recovered by the result of pharyngeal swab. In specimens of PBMC, pharyngeal swab,
and urine, M-Me group showed significantly higher cycle of threshold (i.e., lower viral load) in the rRT-PCR than
T-Me and P-Me groups, respectively. Furthermore, three primary cases in T-Me or P-Me showed an extremely low
cycle of threshold in their pharyngeal swab specimens.

[Conclusion] rRT-PCR using PBMC and pharyngeal swab might be helpful for clinical management and measles

control by certain detection of M-Me cases and by predicting primary cases with high viral load.

REMIZToEYFIAZTHOEERFAINLSY SOREERE

RIJIRBESS, &5 5E

HAREZOZHEE 22 B KL, 201849 A 12-14 H, R EHEE

VX ALTIIEBRRIDOANY L SEGAHLTEY, BAT 5L 304 ~3 B E Clam:, T, 8%
FOREREETD. X/ 2OV TEIELS 0D, HETIHTE~NOND ] FOEBELAENE LA
MTIWZEDODLDEZEVVEARHY, BEZFENLEVVEAEELLEOICETHFE LR oTZFHARREIN
TWb. Al ZROHDOEWEXDOHEBGERIET 5720, SWEXICES Y X a ¥ 7 OB L% (F
WL, HEMTAT®ROA VY SORELZIBE L., ZOME, WTHORBMTELA LY Y S ORKLT
BRD B, ToemE LIRS &3 Lz,

2017 FICWRATRELER 2SI VRHEEH

XM, JHEE T, BEH =, fmEsE, KREkkit+, ERl+, REHE, FEEH

HARR WA R E 114 B2 efiie, 2018 4 11 A 15-16 H, RILE

)

2017 HEICILB RN OB R TRIES N ZHE (TVORVES) 2FKNETI e 24 I U ATENE
AL, ART IO EITo7z. BRAEEAREREHCIELD, B, KR, ¥rorrsme 4 RTHENH
R L72b D% HPLC SAFICt L7z, StFide 220, F530, TRy, BEARY L, 2L
IVOSEEMERRE L., aMORR, HS%RTHROTELIWEME A X I 32 TORENDL
Mt S 4172 FAO/IWHO . E 2 IC BV T e A ¥ I O RFFRIREIL0.2mg/g LT 6Ty
WENR b HHKIRELBIE L. £l MREORMLE, BIOSER (BR) 12B1T 25 FEREN
b, KEHVOHEL AY I VEREEZFH L.
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PCRZR L= Y5 T MMEREOEAREO®RE

KEBEIT, REMAF, P, HEFE, RAEEES, WS, BE 5

% 55 e EHAA L FHIT G SRS S, 2018 4 11 A 29-30 A, ARk

WA I D RAGEBIKSZTHDL N BT MERW, OIS ZfE L LR ko @ g
WOWTHRF L. MHEObLOEREE LG E, KR THI AT FORFEICERZS BT ATRETH D
ZE, PUAITRELE (=Y Yy, EIUTY) OEBNFRERTHDZ ENMERTEZ. 612, b
VAT FEUKDBRAERTH NI T NEEBFOBRBILARETH 7. MY BT oMY D& F iz E
TiX, 230 CT2HMMA L3R B OO bRILTELDOIE 2R -7z, ZoZ b, EBICERT
BEIZL o CTHARRCTIIRHEHIC22 Z ENRBINTZ. BRELICOWTEHARAROEMAIZAIEES X D.
FEFEEMIZ DN, ALHK COLBEEFHN 4 REUATHNIZ R TORENLS MY A7 MEETF KR
HTxk.

BISRAZBEELEEHTONI DT FENE —F 28—

KNEBEI, Vs, REFET, BEFE, KAEFES, Wi, a5

%45 A LB RARE A S, 201943 H 7 H, ALK

PCREZHWT MY AT NEROEEEINZRHTHZET, NI BT FEIUEOERNPAIEETH D Z
E, BRI MI AT RNz, BIXOBOLLELG NI I T O DNA #RiiAeETH D L %
WEAE DS 44 [ LB IR ARBAZRICB VW THE LZ. LL, KEORBFHEREII NI AT b L thofy

(IL3E%) DIRET D —ANFLEAETHD. TZTAHRE, NI AT MEWUFERALERBZHA W
MAEZAT S T2 fERICHONWTHET 2. ER 1 hIEERLTINI AT M=V YU ZERA Lo RKRER
B CORHAGEZMBLIZEZA, RTORB TN AT MEETERETE L. Z0Z b, =V
YOIV AT PR MBRAL TOWORAETHRIBFIETHL2 Z LB bhE o7z, FEhr2: Er 1l &
FERICIRA L7eRE 2 E L, MW S AERLZEZ A, MU AT MOMRIES L THREENZ(LL
o, BTORBNPOBMETELILIIICHHREZURT LI LNAROBRELERD.

RERESMIIBEVTY—LESIHECRIEFETRE

WIRF =, NEFESr, KRJEEERS, A MES:, Fis, gHkE -, PER, s
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%45 BILTE R ARMBEA S, 201943 H 70, RILE

BT ORBEESN R EOY 7Y U VRATITABOY R EEE 2S5 L L, @EOE (L)
B (LUF R PE) TRREzGLRMEEOLH ALICBWTREEDOE G L KBS 2 2 &5
b2 —h. FIATA ALV RB 2l Lo RETH LT 2073 (LT sl ies) Tialehas g
KRIZH AL SN DT B EKRDBITEELR N ZZTREZRMLIZESLE S 2 8B—(LiETH 1k
LRER GO — 7 HEOLEIRE L LR L. 2O/ R EERRE T b L7286 Z8RENFIR
BMPE LTS 0 , F o7 ) U TR INT 2 E RO LB 2 88 T X 5 TREME A RIR ST,

TUIBTICHT ZEBDOSHEDEA

OB+, KEBES, Vs, A, s

%45 Bl LB IR ARM A S, 201943 A 7 H, Rk

TR 3049 B, ENREFFENTT v 7 2 rORRBICED2BPHENBELE. T 7252 FKRETD
BRPHEIRNCEVWTIAERND TORERFTH L. ZOHEFTIIEEOERE LOX / aRiEOEEIC
X o THRRKE S OFEPITOATZD, SRS O 72 £ DRI ES < FIE TR E 2 K #7225 6
LEZXObND. 2T, BRERTHERERFOE LM EZHEHMNE LT, T 7 RiRics LT 2H#
Do HEEZER L. (1) LC-MSIMS W FHEX ) a—Fniilk : 7o 72 kb s Et— L L
ART UVBOHRDBBEH E T, BERE TIER2TOHERDICOVWTARETH -7, (2) PCRIE: 77
2 BRIRICB W THER AN RBRRE SR, TOMOF ) aRBIZB0WTHREMEICZ N Sr R
PR S 7o, ZHUREREL - ERFFORIKR L O#EMIZE D a2 IR =2 a URBE LI ERFERA L
Eiohd. X/ a—FoMEPOIXERGOBENRFETEDLN, AVE—NLVEALART VBEET
FX ) AFEBRERGFELEEETTERNL. ~HPCRETET VI ErTHHILEBETE DN, Bl
FOFETHW TERV. 2O0DFEREEDLETRAITHI LT, BFFREO LV EERFEEL, KRR
W CTRIR~DXE R RE L D Z &b, HEOMEBELEEEMT 22 L ONEEREMT .

2008 EDIURIZCETHTSBEHBEOHEWKRRIZOWNT

W EEE, ANIESE, Medk—, RIEHE

%45 mILTE R ARBA S, 201943 H7H, RILE

TGS R B (A A I B W T, 2018 AR R RN O EEREEBI 20 S s S T2 B BB IO W T L
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Jo. 2018 RICIIBIRCHSE SN E BREF I 142 A (20194 1 H 7 ABI(E) Tholo. FERlTIL 6~
2R %L, BEO 15%% 5D, VI T oML 90%2 4 [AERMEATholz. RADEBFOHRE
1220 AT%N T 7 F U HRBERHATH 7. 72, 0BEOREZLTELI » AUTTHY, VI F
VR ThHo. b~ BOWMEHMNLL, TOIFEAERY I F U E ARPEREATHDLZ LD,
U FAEREE TN SFELURETY 7 F o OMRNEIT D I LR Ing. ERITIE, kT2
W SAESEROK 9FI, THMOKEIAL ] B 6FICAH LN, £, 0 OES TITEHEUA LTy —
TRORAEZ v g — F&ED EWBEIERL B, EIFREE, M2 EHEERERER LA H -T2, F
7o, FEWNERD Y LN TERN 23 HH Y, R TORENEHZL< 65%% iz, ZHTD
HATH Y ERBEMR D TIEFNIT 2 B2 >7-. ZDOZ L6, FRPRERBEFR TH Y, FENICELEE
FLRAENTZSHE, REECTEESIERINARLT W ERHfigasns.

2018 FFOEHHYOMEL, 142 ATEEHRERED I bR b ME SN BYE L oz, KA
LU0, NEETOFRTHA LB ULIERAEL TS Z EAURB SN, A KT ANIEF IR, BRI
WATHZBREM L, HRBELITO 2 LICRY, BE2H, RENREICORT, WITE2R/NRICIHA D Z LI
FHETELHLEEZOND.
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