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Antigenic changes among the predominantly circulating C/Sao Paulo
|ineage strains of influenza G virus in Yamagata, Japan, between 2015
and 2018

Matsuzaki Y, Shimotai Y, Kadowaki Y, Sugawara K, Seiji Hongo S, Mizuta K, Nishimura H
Infect Genet Evol. 2020;81:104269.

Influenza C virus is a pathogen that causes acute respiratory illness in children and results in the hospitalization of
infants. The antigenicity of the hemagglutinin esterase (HE) glycoprotein is highly stable, and it is not yet known
whether antigenic changes contribute to the worldwide transmission and the occurrence of outbreaks of influenza C
virus. Here, we performed antigenic analysis of 84 influenza C viruses isolated in Yamagata, Japan, during a 4-year
period from 2015 to 2018 and analyzed sequence data for strains of the virus from Japan and many other parts of
the world. Antigenic and phylogenetic analyses revealed that 83 strains belonged to the C/Sao Paulo lineage, and
two sublineage strains, the Aichi99 sublineage and Victoria2012 sublineage, cocirculated between 2016 and 2018.
Aichi99 sublineage strains exhibiting decreased reactivity with the monoclonal antibody YA 3 became predominant
after 2016, and these strains possessed the K190N mutation. Residue 190 is located in the 190-loop on the top side
of the HE protein within aregion that is known to show variation that does not impair the biological activity of the
protein. The Aichi99 sublineage strains possessing the K190N mutation were detected after 2012 in Europe,
Australia, the USA, and Asia as well as Japan. These observations suggest that antigenic variants with K190N
mutations have circulated extensively around the world and caused outbreaks in Japan between 2016 and 2018. Our
study indicated that the 190-loop is an important antigenic region, and the results suggested that changes in the

190-loop have contributed to the extensive transmission of the virus.

Heparan sulfate attachment receptor is a major selection factor for
attenuated enterovirus 71 mutants during cell culture adaptation
Kobayashi K, MizutaK, Koike S

PLoS Pathog. 2020:16;e1008428.

Enterovirus 71 (EV71) is a causative agent of hand, foot, and mouth disease (HFMD). However, thisinfection is
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sometimes associated with severe neurological complications. Identification of neurovirulence determinantsis
important to understand the pathogenesis of EV71. One of the problems in evaluating EV 71 virulence is that its
genome sequence changes rapidly during replication in cultured cells. The factors that induce rapid mutationsin
the EV71 genome in cultured cells are unclear. Here, we illustrate the population dynamics during adaptation to
RD-A cells using EV 71 strains isolated from HFMD patients. We identified a reproducible amino acid substitution
from glutamic acid (E) to glycine (G) or glutamine (Q) in residue 145 of the VP1 protein (VP1-145) after
adaptation to RD-A cells, which was associated with attenuation in human scavenger receptor B2 transgenic
(hSCARB2 tg) mice. Because previous reports demonstrated that VP1-145G and Q mutants efficiently infect
cultured cells by binding to heparan sulfate (HS), we hypothesized that HS expressed on the cell surface is a major
factor for this selection. Supporting this hypothesis, selection of the VP1-145 mutant was prevented by depletion of
HS and overexpression of hSCARB2 in RD-A cells. In addition, this mutation promotes the acquisition of
secondary amino acid substitutions at various positions of the EV71 capsid to increase its fithess in cultured cells.
These results indicate that attachment receptors, especially HS, are important factors for selection of VP1-145
mutants and subsequent capsid mutations. Moreover, we offer an efficient method for isolation and propagation of

EV 71 virulent strains with minimal selection pressure for attenuation.

Detection of a peramivir-resistant influenza B/Yamagata-|ineage virus
imported from Indonesia in Aichi, Japan, March 2019

Takashita E, Yasui Y, Nagata S, Morita H, Fujisaki S, Miura H, Shirakura M, Kishida N, Nakamura
K, Kuwahara T, Sugawara H, Sato A, Akimoto M, Kaido T, Watanabe S, Hasegawa H, and the

influenza virus surveillance group of Japan

Jpn J Infect Dis. 2020;73:386-390.
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H A ER [ fil > M55, 2020:73;517-524.
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BREL S NI fi A~ # = pl i 158 PE K QMR AE B ) Ok~ & = Bl i 112 JE 4 5 12 TBD i JR IR 8+ O f
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9, M OVEIE BRI NSO SE B BE O R FEAR AR TIEA L o7z, —F, B bY M X = 0 EET
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B AB Sz, APERICE D, IWBRTIRERNBESO TBD X AT DRV RDEH L 1TF A7
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Seasonal ity of human coronavirus 0C43, NL63, HKU1, and 229E infection
in Yamagata, Japan, 2010-2019

Komabayashi K, Seto J, Matoba Y, Aoki Y, Tanaka S, Ikeda T, Matsuzaki Y, Itagaki T, Mizuta K

Jpn J Infect Dis. 2020;73:394-397.

ke L

Longitudinal epidemiology of human coronavirus 0C43 in Yamagata, Japan,
2010-2017: Two groups based on spike gene appear one after another

Komabayashi K, Matoba Y, Tanaka S, Seto J, Aoki Y, Ikeda T, Shimotai Y, Matsuzaki VY, Itagaki T,
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Mizuta K

JMed Virol. 2020;93:945-951.

Human coronavirus OC43 (HCoV-OC43) is divided into genotypes A to H based on genetic recombination
including the spike (S) gene. To investigate the longitudinal transition of the phylogenetic feature of the HCoV-
0OC43 S gene in a community, phylogenetic analysis of the S1 region of the S gene was conducted using 208 strains
detected in Yamagata during 2010 to 2017 with reference strains of the genotype. The S1 sequences were divisible
into four groups: A to D. All Yamagata strains belonged to either group B or group D. In group B, 46 (90.2%) out
of 51 Yamagata strains were clustered with those of genotype E reference strains (cluster E). In group D, 28
(17.8%) and 122 (77.7%) out of 157 Yamagata strains were clustered, respectively, with genotype F and genotype
G reference strains. In cluster G, 28 strains formed a distinct cluster. Monthly distributions of HCoV-OC43 in
Yamagata in 2010 to 2017 revealed that group B and group D appeared one after another. In group B, the cluster E
strains were prevalent recurrently. In conclusion, epidemics of HCoV-OC43 in Yamagata, Japan might be
attributable to two genetically different groups: group B showed a recurrent epidemic of strains belonging to a

single phylogenetic cluster and group D showed epidemic strains belonging to multiple clusters.

Detection of tick-borne pathogens in ticks from dogs and cats in
Yamagata Prefecture, Japan, 2018

Seto J, Tanaka S, Kawabata H, I1to Y, lkeda T, Mizuta K

Jpn J Infect Dis. 2021;74:122-128.

Companion animals can become infected with tick-borne diseases (TBDs) becoming areservoir for human transfer,
thereby damaging human health. To evaluate whether companion animals are infested with ticks harboring human
TBD pathogens, we detected TBD pathogens in ticks collected from dogs and cats brought to animal hospitalsin
the Yamagata prefecture of Japan. An investigation of 164 adult ticks collected from 88 dogs and 41 cats between
March and July 2018 revealed that this region was dominated by three tick species, Ixodes ovatus (n = 95, 57.9%),
Ixodes nipponensis (n = 37, 22.6%) and Haemaphysalis flava (n = 10, 6.1%). To evaluate their pathogenic
potential, we went on to test each tick for spotted fever group rickettsiae, Lyme disease borreliae, relapsing fever
borreliae, tick-borne encephalitis virus, and Huaiyangshan banyangvirus (formerly SFTS virus). Our results
identified two |. ovatus ticks infected with Borrelia miyamotoi, which causes emerging relapsing fever; several I.
nipponensis ticks infected with Rickettsia monacensis, which cause rickettsiosis; and several Ixodes persulcatus
ticks infected with Rickettsia helvetica, which can also cause rickettsiosis. These results suggest that dogs and cats,

and veterinary professionals and pet owners, in the Yamagata prefecture have some risk of exposure to several
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TBDs. This means that there should be continuous monitoring and reporting of TBDs, even those known to be
uncommon in Japan, in both companion animals and humans to ensure the health and safety of both humans and

animals in Japan.

Isolation of coxsackievirus A21 from patients with acute respiratory
infection in Yamagata, Japan in 2019

Ikeda T, Aoki Y, Komabayashi K, Itagaki T, Mizuta K

Jpn JInfect Dis. 2021;74:172-174.

Poxie L

Seroprevalence of parechovirus A1, A3, and A4 antibodies in Yamagata,
Japan, between 1976 and 2017

Mizuta K, Komabayashi K, Aoki Y, Itagaki T, lkeda T

JMed Microbiol. 2020;69:1381-1387.

Introduction. Although new parechovirus A (PeVA) types, including parechovirus A3 (PeVA3) and PeVA4, have
been reported in this century, there have not yet been any seroepidemiological studies on PeVA over a period of
several decades.

Hypothesis/Gap Statement. The authors hypothesize that PeVA3 and PeVA4 emerged recently.

Aims. The aim was to clarify changes in the seroprevalence of PeVA1, PeVA3 and PeVAA4.

M ethodology. Neutralizing antibodies (NT Abs) were measured among residents in Yamagata, Japan in 1976,
1983, 1985, 1990, 1999 and 2017.

Results. The total NT Ab-positive rate for PeVA1 was between 90.7 and 100 % for all years analysed, with that for
PeVA3 increasing from 39.6 % in 1976 to 69.6 % in 2017, and that for PeVA4 decreasing from 93.9 % in 1976 to
49.1 % in 2017. The distribution of NT Ab titres for PeVA1, PeVA3 and PeVA4 among those aged less than 20
years old was as follows: those >1 : 32 for PeVA1 were between 68.0-89.2 % for all years analysed; those >1 : 32
for PeVA3 was 15.4 % in 1976, 44.3-54.9 % in 1983-1990 and 64.8-68.0 % in 1999-2017; and those >1 : 32 for
PeVA4 were between 49.1-67.2 % in 1976-1990, 41.3 % in 1999 and 23.8 % in 2017.

Conclusions. Our findings in this seroepidemiological study over four decades suggested that PeVA1 has been

stably endemic, while PeVA3 appeared around 1970s and has spread since then as an emerging disease, and
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occasional PeVA4 infections were common in 1970s and 1980s but have been decreasing for several decades in our

community.

Growth kinetics of influenza C virus antigenic mutants that escaped
from anti—-hemagglutinin esterase monoclonal antibodies and viral
antigenic changes found in field isolates

Matsuzaki Y, Sugawara K, Shimotai Y, Kadowaki Y, Hongo S, Mizuta K, Nishimura H
Viruses. 2021;13:401.

The antigenicity of the hemagglutinin esterase (HE) glycoprotein of influenza C virusis known to be stable;
however, information about residues related to antigenic changes has not yet been fully acquired. Using selection
with anti-HE monoclonal antibodies, we previously obtained some escape mutants and identified four antigenic
sites, namely, A-1, A-2, A-3, and Y-1. To confirm whether the residues identified as the neutralizing epitope
possibly relate to the antigenic drift, we analyzed the growth kinetics of these mutants. The results showed that
some viruses with mutations in antigenic site A-1 were able to replicate to titers comparable to that of the wild-
type, while others showed reduced titers. The mutants possessing substitutions in the A-2 or A-3 site replicated as
efficiently as the wild-type virus. Although the mutant containing a deletion at positions 192 to 195 in the Y-1 site
showed lower titers than the wild-type virus, it was confirmed that this region in the 190-loop on the top side of the
HE protein is not essential for viral propagation. Then, we revealed that antigenic changes due to substitutionsin
the A-1, A-3, and/or Y-1 site had occurred in nature in Japan for the past 30 years. These results suggest that some
residues (i.e., 125, 176, 192) in the A-1 site, residue 198 in the A-3 site, and residue 190 in the Y-1 site are likely to

mediate antigenic drift while maintaining replicative ability.

N—H insertion reaction v/a an iron carbenoid from a-
diazophenylpropionate and its application to the formal total synthesis
of stizolobinic acid

Shinohara H, Saito H, Homma H, Mizuta K, Miyairi S, Uchiyama T

Tetrahedron 2020;76:131619

The formal total synthesis of the non-proteinogenic amino acid stizolobinic acid was accomplished relying as key

step on an iron carbenoid-based N — H insertion reaction. The N—H insertion of a-diazophenylpropionate and
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benzylamine derivative catalyzed by tetrakis(pentafluorophenyl)porphyrin iron (111) chloride afforded the desired
N—H insertion product in 79% yield. Thisisthe first example of an N—H insertion involving a-diazophenyl-

propionate and an aliphatic amine catalyzed by an iron(l11) porphyrin complex.
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