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Nosocomial Mycobacterium tubercul/osis transmission by brief casual contact
identified using comparative genomics

Seto J, Otani Y, Wada T, Suzuki Y, Ikeda T, Araki K, Mizuta K, Ahiko T

J Hosp Infect. 2019;102:116-119.

This paper reports a case of nosocomial transmission of Mycobacterium tuberculosis by brief casual contact.
Routine variable number tandem repeat typing in Yamagata Prefecture, Japan found that M. tuberculosis clinical
isolates from two patients showed indistinguishable genotypes. The patients had an epidemiological relationship of
sharing a waiting room in a hospital on the same day. As comparative genomics detected only two single nucleotide
variants between the isolates, it was concluded that recent tuberculosis transmission occurred in the waiting room.
These results indicate that the physical separation of infectious tuberculosis patients is an essential control measure

for preventing unpredictable nosocomial transmission by casual contact.

Longitudinal epidemiology of viral infectious diseases combining virus
isolation, antigenic anlaysis and phylogenetic analysis as well as
seroepidemiology in Yamagata, Japan between 1999 and 2018

Mizuta K, Tanaka W, Komabayashi K, Tanaka S, Seto J, Aoki Y, Ikeda T

Jpn J Infect.Dis. 2019;72:211-223.

We introduced a microplate method for virus isolation in the Department of Microbiology, Yamagata Prefectural
Institute of Public Health (YPIPH) in 1999 in Yamagata, Japan. We have since carried out longitudinal
epidemiological studies on viral infectious diseases, particularly respiratory viruses, combining traditional
technologies such as virus isolation and serological techniques and newly developed molecular methods. Here, we
provide an overview of our activities at YPIPH between 1999 and 2018. During the study period, we observed
emerging and re-merging diseases such as those caused by echovirus type 13, enterovirus D68, parechovirus-A3
(PeV-A3), and Saffold virus. With regard to PeV-A3, we proposed a new disease concept, "PeV-A3-associated
myalgia/myositis.” We also revealed the longitudinal epidemiologies of several viruses such as enterovirus A71 and

coxsackievirus A16. To perform longitudinal epidemiological studies at any time in Yamagata, we established a
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system for stocking clinical specimens, viral isolates, complementary DNAs, and serum specimens. We have also
pursued collaboration works with virology laboratories across Japan. We hope our experiences, findings, and
research materials will further contribute to the development of countermeasures against viral infectious diseases

and improvement in public health strategies in Yamagata, Japan, Asia, and around the world.

Polyclonal spread of multiple genotypes of Mycop/asma pneumoniae in
semi—closed settings in Yamagata, Japan

Suzuki Y, Seto J, Shimotai Y, Itagaki T, Katsushima Y, Katsushima F, lkeda T, Mizuta K, Hongo S,
Matsuzaki Y

J Med Microbiol. 2019;68:785-790.

Purpose: To clarify the spread of Mycoplasma pneumoniae infections in semi-closed settings such as schools and
family homes using molecular typing methods.

Methodology: We retrospectively searched for school- and family-based clusters of M. pneumoniae infections
based on information regarding patients from whom M. pneumoniae strains had been isolated between 2011 and
2013 in Yamagata, Japan. The molecular typing profile, including the P1 type and the four-locus (Mpn13, 14, 15
and 16) multiple-locus variable-number tandem-repeat (VNTR) analysis (MLVA) type, was obtained from our
previous study.

Results: We identified 11 school-based clusters involving 71 patients and 16 family-based clusters involving 38
patients, including 14 duplications between these types of clusters. A total of 95 M. pneumoniae strains isolated
from those patients were divided into 4 genotypes: 33 strains of type 4-5-7-2, 1; 31 of type 4-5-7-3, 1; 24 of type
3-5-6-2, 2c; and 7 of type 3-5-6-2, 2a. Of the 11 school-based clusters, 6 clusters (54.5%) consisted of multiple
genotypes, and the remaining 5 clusters consisted of a single genotype. Moreover, the presence of multiple
genotypes was identified in three classrooms of a school. On the other hand, in 14 (87.5%) of the 16 family-based
clusters, the genotypes of the M. pneumoniae strains isolated from each family member were identical.
Conclusion: The spread of M. pneumoniae infection in schools is likely polyclonal, since M. pneumoniae strains
are brought into schools from various sites, such as family homes, which are important sites of disease

transmission.
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Longitudinal genotyping surveillance of Mycobacterium tubercul/osis in an
area with high tuberculosis incidence shows high transmission rate of the
modern Bei jing subfamily in Japan

Yamamoto K, Takeuchi S, Seto J, Shimouchie A, Komukai J, Hase A, Nakamura H, Umeda K,
Hirai Y, Matsumoto K, Ogasawara J, Wada T, Yamamoto T

Infect Genet Evol. 2019;72:25-30.

Tuberculosis (TB) is a severe and wide-spread infectious disease worldwide. The modern Beijing subfamily, one
lineage of M. tuberculosis, reportedly has high pathogenicity and transmissibility. This study used a molecular
epidemiological approach to investigate the transmissibility of the modern Beijing subfamily in the Airin area of
Osaka City, Japan. During 2006-2016, we collected 596 M. tuberculosis clinical isolates in the Airin area, Osaka
city, Japan. We analyzed the 24-locus variable number of tandem repeats typing optimized for the Beijing family of
isolates, M. tuberculosis lineage, and patient epidemiological data. The proportion of the modern Beijing subfamily
was significantly higher not only than previously obtained data for the Airin area: it was also higher than the
nationwide in Japan. The rate of recent clusters, defined as a variable number of tandem repeats profile identified
within two years, of the modern Beijing subfamily was significantly higher than that the rate of recent clusters of
the ancient Beijing subfamily. Results suggest that TB control measures formulated with attention to the modern

Beijing subfamily might be an important benchmark to understanding recent TB transmission in the area.

Scrub typhus caused by Shimokoshi type Orientia tsutsugamushi/ showing
var iant 56-kDa type—specific antigen gene sequence in Tohoku region, Japan

Seto J, Tanaka S, Murakata T, Sato H, Monma N, Arai R, Ikeda T, Mizuta K

Microbiol Immunol. 2019;63:280-284.

In 2018, a patient was diagnosed with Shimokoshi type scrub typhus in Yamagata Prefecture, Japan. The causative
pathogen was likely a variant type because 43 (8.3%) of 521 deduced amino acid sequences of the 56 -kDa
type-specific antigen (TSA) were different from those of the Shimokoshi prototype strain. The patient's paired sera
showed low antibody titers against the Shimokoshi prototype strain. Two cases of scrub typhus reported in the
Tohoku region during 2011-2012 also involved the same 56-kDa TSA gene sequence. These findings suggest the
presence of diversity in Shimokoshi type Orientia tsutsugamushi, which may impede the laboratory diagnosis of

scrub typhus.
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Nationwide molecular epidemiology of measles virus in Japan
between 2008 and 2017

Seki F, Miyoshi M, lkeda T, Nishijima H, Saikusa M, Itamochi M, Minagawa H, Kurata T,
Ootomo R, Kajiwara J, Kato T, Komase K, Tanaka-Taya K, Sunagawa T, Oishi K, Okabe N,
Kimura H, Suga S, Kozawa K, Otsuki N, Mori Y, Shirabe K, Takeda M, the measles virus
surveillance group of Japan and the technical support team for measles control in Japan

Front Microbiol. 2019;10:1470.

Genotyping evidence that supports the interruption of endemic measles virus (MV) transmission is one of the
essential criteria to be verified in achieving measles elimination. In Japan since 2014, MV genotype analyses have
been performed for most of the measles cases in prefectural public health institutes nationwide. With this strong
molecular epidemiological data, Japan was verified to have eliminated measles in March, 2015. However, even in
the postelimination era, sporadic cases and small outbreaks of measles have been detected repeatedly in Japan. This
study investigated the nationwide molecular epidemiology of MV between 2008 and 2017. The 891 strains in the
total period between 2008 and 2017 belonged to seven genotypes (D5, D4, D9, H1, G3, B3, and D8) and 124
different MV sequence variants, based on the 450-nucleotide sequence region of the N gene (N450). The 311 MV
strains in the postelimination era between 2015 and 2017 were classified into 1, 7, 8, and 32 different N450
sequence variants in D9, H1, B3, and D8 genotypes, respectively. Analysis of the detection period of the individual
N450 sequence variants showed that the majority of MV strains were detected only for a short period. However,
MYV strains, MVs/Osaka.JPN/29.15/ [D8] and MVi/Hulu Langat.MYS/26.11/ [D8], which are named strains
designated by World Health Organization (WHO), have been detected in many cases over 2 or 3 years between 2015
and 2017. The WHO-named strains have circulated worldwide, causing outbreaks in many countries.
Epidemiological investigation revealed repeated importation of these WHO -named strains into Japan. To
demonstrate the elimination status (interruption of endemic transmission) in situations with repeated importation of
the same strains is challenging. Nevertheless, the detailed sequence analysis of individual MV strains and
chronological analysis of these strains provided sufficient evidence to show that Japan has still maintained its

measles elimination status in 2017.

Compar ison of MDCK suspension cells, MDCK adherent cells, and LLC-MK2 cells
for selective isolation of influenza virus to use as vaccine seed

Harada Y, Takahashi H, Trusheim H, Roth B, Mizuta K, Hirata-Saito A, Ogane T, Odagiri T,

Tashiro M, Yamamoto N

15



No.53 2020/9

Vaccine.2019:37:6526-6534.

Background: Cell - based influenza vaccines can solve the problem of the frequent occurrence of egg adaptation -
associated antigenic changes observed in egg - based vaccines. Seed viruses for cell - based vaccines can be
prepared from clinical specimens by cell culture; however, clinical samples risk harboring respiratory viruses other
than influenza virus. Therefore, it is necessary to investigate the patterns of co - infection in clinical samples and
explore whether cell culture technology can selectively propagate influenza viruses from samples containing other
respiratory viruses.

Methods: A total of 341 clinical specimens were collected from patients with influenza or influenza - like illness
and analyzed by ResPlex Il assay to detect 18 respiratory viruses. The patterns of co - infection were statistically
analyzed with Fisher's exact test. The samples with double or triple infections were passaged in suspension MDCK
cells (MDCK - S), adherent MDCK cells (MDCK - A), and LLC - MK2D cells. Cell - passaged samples were
analyzed by ResPlex Il assay again to investigate whether each cell line could amplify influenza viruses and
eliminate other respiratory viruses.

Results: Double infections were detected in 8.5% and triple infections in 0.9% of the collected clinical specimens.
We identified four pairs of viruses with significant correlation. For all samples with double and triple infection,
MDCK - S and MDCK - A could selectively propagate influenza viruses, while eliminating all contaminating
viruses. In contrast, LLC - MK2D showed lower isolation efficiency for influenza virus and higher isolation
efficiency for coxsackievirus/echovirus than MDCK - S and MDCK - A.

Conclusions: Both MDCK - S and MDCK - A are considered suitable for the preparation of influenza vaccine seed

viruses without adventitious agents or egg - adaptation mutations.

Compar i son of suspension MDCK cel |s, adherent MDCK cel|s, and LLC-MK2 cel Is
for selective isolation of influenza viruses to be used as vaccine seeds

Harada Y, Takahashia H, Trusheim H, Rothb B, Mizuta K, Hirata-Saito A, Ogane T, Odagiri T,

Tashiro M, Yamamoto N

Influenza Other Respir Viruses. 2020:14:204-209.

Background: Cell-based influenza vaccines can solve the problem of the frequent occurrence of egg
adaptation-associated antigenic changes observed in egg-based vaccines. Seed viruses for cell-based vaccines can
be prepared from clinical specimens by cell culture; however, clinical samples risk harboring respiratory viruses
other than influenza virus. Therefore, it is necessary to investigate the patterns of co-infection in clinical samples
and explore whether cell culture technology can selectively propagate influenza viruses from samples containing

other respiratory viruses.
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Methods: A total of 341 clinical specimens were collected from patients with influenza or influenza-like illness and
analyzed by ResPlex Il assay to detect 18 respiratory viruses. The patterns of co-infection were statistically
analyzed with Fisher's exact test. The samples with double or triple infections were passaged in suspension MDCK
cells (MDCK-S), adherent MDCK cells (MDCK-A), and LLC-MK2D cells. Cell-passaged samples were analyzed
by ResPlex Il assay again to investigate whether each cell line could amplify influenza viruses and eliminate other
respiratory viruses.

Results: Double infections were detected in 8.5% and triple infections in 0.9% of the collected clinical specimens.
We identified four pairs of viruses with significant correlation. For all samples with double and triple infection,
MDCK-S and MDCK-A could selectively propagate influenza viruses, while eliminating all contaminating viruses.
In contrast, LLC-MK2D showed lower isolation efficiency for influenza virus and higher isolation efficiency for
coxsackievirus/echovirus than MDCK-S and MDCK-A.

Conclusions: Both MDCK-S and MDCK-A are considered suitable for the preparation of influenza vaccine seed

viruses without adventitious agents or egg-adaptation mutations.

Development of an enterovirus 71 vaccine efficacy test using human scavenger
receptor B2 transgenic mice

Imura A, Sudaka Y, Takashino A, Tamura K, Kobayashi K, Nagata N, Nishimura H, Mizuta K,
Koike S

J Virol. 2020;94:e01921-19.

Enterovirus 71 (EV71) is a causative agent of hand-foot-mouth disease, and it sometimes causes severe
neurological disease. Development of effective vaccines and animal models to evaluate vaccine candidates are
needed. However, the animal models currently used for vaccine efficacy testing, monkeys and neonatal mice, have
economic, ethical, and practical drawbacks. In addition, EV71 strains prepared for lethal challenge often develop
decreased virulence during propagation in cell culture. To overcome these problems, we used a mouse model
expressing human scavenger receptor B2 (hSCARBZ2) that showed lifelong susceptibility to EV71. We selected
virulent EV71 strains belonging to the subgenogroups B4, B5, C1, C2, and C4 and propagated them using a culture
method for EV71 without an apparent reduction in virulence. Here, we describe a novel EV71 vaccine efficacy test
based on these hSCARB?2 transgenic (Tg) mice and these virulent viruses. Adult Tg mice were immunized
subcutaneously with formalin-inactivated EV71. The vaccine elicited sufficient levels of neutralizing antibodies in
the immunized mice. The mice were subjected to lethal challenge with virulent viruses via intravenous injection.
Survival, clinical signs, and body weight changes were observed for 2 weeks. Most immunized mice survived
without clinical signs or histopathological lesions. The viral replication in immunized mice was much lower than

that in nonimmunized mice. Mice immunized with the EV71 vaccine were only partially protected against lethal
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challenge with coxsackievirus A16. These results indicate that this new model is useful for in vivo EV71 vaccine
efficacy testing.IMPORTANCE The development of new vaccines for EV71 relies on the availability of small
animal models suitable for in vivo efficacy testing. Monkeys and neonatal mice have been used, but the use of these
animals has several drawbacks, including high costs, limited susceptibility, and poor experimental reproducibility.
In addition, the related ethical issues are considerable. The new efficacy test based on hSCARB2 Tg mice and
virulent EV71 strains propagated in genetically modified cell lines presented here can overcome these

disadvantages and is expected to accelerate the development of new EV71 vaccines.

Rat-bite fever due to Streptobacil/lus moniliformis without bite history:
An unexpected cause of consciousness disturbance

Onodera H, Uekita H, Watanabe T, Taira K, Watanabe C, Saito H, Seto J, Suzuki Y, Imaoka K

Jpn J Infect Dis. 2020;73:85-87.
Pekia L
Regional spread of three distinct genotypes of Mycop/asma pneumoniae and
different timing of macrolide-resistant strain appearance among genotypes

between 2011 and 2013 in Yamagata, Japan

Suzuki Y, Seto J, Shimotai Y, Itagaki T, Katsushima Y, Katsushima F, lkeda T, Mizuta K, Hongo S,
Matsuzaki Y

Yamagata Med J. 2020;38:19-24.

Background: We previously revealed that several multiple-locus variable-number tandem-repeat analyses (MLVA)
and P1 types of Mycoplasma pneumoniae (M. pneumoniae) cocirculated between 2011 and 2013 in Yamagata, Japan.
However, the regional spread of M. pneumoniae infection by genotype is not reported yet. It remains unclear
whether there is a difference in the spread of macrolide-resistant M. pneumoniae among genotypes.

Methods: Genotypes were labeled according to 4-locus (Mpn 13, 14, 15, and 16) MLVA and P1 types. A total of 208
strains belonging to three major genotypes, i.e., type 4-5-7-2, 1; 4-5-7-3, 1; and 3-5-6-2, 2c, were analyzed by
combining with the information of macrolide resistance-associated mutation and the patients’ information including
residence.

Results and Discussion: The three genotypes were widely distributed over more than four cities and towns in

Yamagata Prefecture, cocirculating between late 2011 and early 2013, and there was little difference in the duration
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of their epidemics. Timing of macrolide-resistant strain appearance during the epidemic period differed between
type 4-5-7-2, 1 and type 4-5-7-3, 1, and it did not appear throughout type 3-5-6-2, 2c epidemic. These genotypic
differences can account for the variation in the prevalence of macrolide resistance-associated mutations in each of

the studied areas.
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Japan achieved measles elimination in March 2015 by providing 2 doses of measles vaccine and by using the
laboratory-based surveillance system according to the guideline for the prevention of specific infectious disease
“measles” established in 2007. However, imported and importation-related measles cases have been still reported.
The largest importation-related outbreak of measles with genotype D8 occurred in Yamagata Prefecture, Japan,
from March to April 2017, after Japan had achieved measles elimination.
During the outbreak, we confirmed 60 cases by detecting the genome of the measles virus (MeV). Among the
cases, 38 were modified measles (M-Me), characterized by milder symptoms than those of typical measles (T-Me)

and 22 were T-Me. Thirty-nine (65.0%) patients were 20-39 years of age. Three out of 7 primary cases developed

22



No.53 2020/9

T-Me, kept contact with the public during their symptomatic periods and produced 50 transmissions, of which each
patient caused 9-25 transmissions. These 3 patients were 22-31 years old and were not vaccinated. These patients
showed an extremely low cycle of threshold by real-time reverse transcription PCR in their throat swab specimens,
indicating that their super-spreading events resulted from cases with the high viral load.

Two doses of measles vaccine are of course primarily important for prevention and control. Considering that
M-Me is generally caused by vaccine failure, some individuals aged 20-39 years in Japan may have insufficient
immunity for MeV, maybe due to no or one dose vaccination. Accordingly, additional doses of measles vaccine may
be necessary in preventing measles importation and endemicity among these individuals. Furthermore, to accurately
and promptly diagnose individuals with measles, particularly those who can be considered as primary cases, efforts

must be exerted to detect measles cases using epidemiological and genetic approaches.

BHERERMNFLOFRAOAKBEEFEIODBSIAF-TOTOIAMILARTTD
mERMENEREHEREAFORE

INFRERAY, Chu SonThanh, AKHETEE, FEAFH—, dkZzE, 5

FOTIEI H AR D A L A pifidEss, 20194105 29-31H, M HIT

Background: Enterovirus 71 (EV71), a causative agent of hand-foot-and-mouth disease (HFMD), is sometimes
associated with severe neurological disease. Several outbreaks have occurred in Asia-Pacific region.

Identification of virulence determinants is important to understand EV71 pathogenesis and develop treatment of
severe EV71 infection. We identified a receptor for EV71 as human scavenger receptor B2 (hRSCARB2) and
established transgenic mice expressing hSCARB2 (hSCARB2 tg) that are susceptible to EV71 and show
neurological manifestations by the infection.

Methods: EV71 strains isolated from HFMD patients in Yamagata and Miyagi in Japan and Hanoi in Vietnam,
which were classified into C4 or B5 subgenogroup, were intraperitoneally inoculated to hSCARB2 tg mice. Infected
mice were monitored daily for paralysis and death for 14 days. Genome sequence of these strains was analyzed by
next generation sequencing.

Results: The amino acid identity among B5 and C4 strains were 99.4+0.3 and 97.8+1.6 %, respectively. However,
in each subgenogroup, we found some highly virulent and avirulent strains. To identify virulence determinant in
EV71 genome, we generated a series of EV71 possessing a chimeric genome between the virulent and avirulent
strains in each subgenogroups. To date, our result indicated that potential determinant(s) were limited in 5° UTR or
P1 region of viral genome.

Discussion: These suggests some specific variations located in 5° UTR and/or P1 region of EV71 genome affecting
EV71 virulence. Further analyses using chimeric EV71 should identify precise features of the virulence

determinant.
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BATHEIA-TTAO9/4 LR D68 HKRIZHT S
IVIG ®A D hFEEDAE

HHE fid, MR EE, KHEH wE, EK EHZ
EOTEIH AR Y A L 2 F TSy, 20194F10H 29-31H, R HEIE

[Objectives] Enterovirus D68 (EV-D68) is a type of species Enterovirus D and mainly associated with common
respiratory diseases. However, EV-D68 may cause severe respiratory diseases and EV-D68 infection is
epidemiologically linked to current global outbreaks of acute flaccid myelitis (AFM). We measured neutralizing
antibodies in intravenous immune globulin (IVIG) products commercially available in Japan against Japanese
EV-D68 strains.

[Methods] We tested for EV-D68 neutralizing antibodies in 9 commercially available IVIG products in Japan
against 6 EV-D68 strains. Seven were manufactured from Japanese blood donors and two were from Germany and
USA. We selected 6 representative EV-D68 strains isolated in Yamagata, Japan in 2010-2015, which are classified
to three distinct EV-D68 genotypes (Clade A, B, and C; two strains for each genotype). Diluted IVIG products were
incubated with each virus solution (=100 CCID50/well) for 1hr at 37°C and microplate assay was performed on
RD-A cells.

[Results] Seven IVIG products manufactured from Japanese donors contained high neutralizing antibodies
(1C50=0.2- 85g/ml) against all the 6 EV-D68 strains. Apparent differences in neutralizing antibody titers among 6
EVD68 strains were observed for all IVIG products derived from Japanese and foreign blood donors.

[Discussion] High level of EV-D68 neutralizing antibodies in IVIG products manufactured from Japanese donors
suggests that anti-EV-D68 antibody is maintained in Japanese donor population as well as those for the foreign
blood donors. . Apparent differences in neutralizing antibody titers among 6 EV-D68 strains suggest distinct
antigenicity among the strains used in this study regardless of the EV-D68 genotypes. While 2 Clade C strains are
phylogenetically closely related, the neutralizing activity was different for all IVIG products. The effectiveness of

IVIG products for severe EV-D68 infection should be carefully evaluated in further clinical studies.
i Mycobacterium paraense % ) 145l
FRVEEE L, SR &, KHEFEC, RWHHE, BEME—, $aARH, #8a Kbl MoIER

5568[0] H A RRYLIE P2 H AT 22, 20194104 16-18H, Milie

W, ~ bV v 7 2BV —F— Pl A 4 fbiE % oic U TRITREFANVE B 23§75 (MALDI-TOF MS)iZ &
DMAMRENTEREL 20, BEAB THLER LIAD TWS . EMmEERRE TOLREEEDO R
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Mycobacterium avium complex (MAC) {23\ Clix, MALDI-TOF MS {2 X % [FlEMEREIC > W\ CTHEE O #HiE
W SNFFMITEE -7z b, Fio, RIETIEI50 ML EOBERE ORENATREE 25720, b
FDFEICHONTHHIFFRFZA TV D

48], DNA-DNA A 7V XA B — 3 VIETIRERE TE T, E&E/SH T Mycobacterium paraense (M.
paraense) & [F & S AV SEBI & 8Bk L7c. JEGNL 70 st BHERE XK E L CGIEBFEFICEm L, &
- MREENTYRBN Loz, REELEHO CT TlE, FMiHIEDKEXIEE & PE O consolidation
EERALL L, B FEICHENR O consolidation 23#7E, Wil 12 KU STHESR & & P o R AR 25 (b o0 e % 38
W7o IR LAy & RS XU CHIBE R EBIE L 7220, 28 & ' E 8081 T M. paraense & [7E S L7z,
AEIZ X DIEFIRETIZEALERL, BERIEMLEBEZONTLIZORET S, HESTMICTLDFREEDE
FAZHE, A%, ZOX ) RHIEBOMENEML T D LHERTS.

IPV & IR AL O 5 RSB 1T 2R L OPBRERAREE RIS TV L Z L BERS N
T3, 2017 AEPEFHA O 5T 1~3 BUTH - 2 BT PR M 2ME o 7o Z L2 o0 TR, A0 &6
ROMFADBDMLEELEZ LT

AR ANS T N TE W T HE FT RABTAEBFJE AT O Fe 27 & 1L U, BRI O SRR IR VW2 L £ 7.

2009FEDBESVINIVUFITHT HN\AFHELOHR LBRANERD
MEERZECVMILABRHOKSA

g, HREf, MERM, KHEwE

wa12m B A/NER S LTS, 20194512H8H, R ILE
2, 200940 46 Al BRI A7z o FRENTARXIFELERE SN, 2RI 1FEH, 3-5H
BIZ2EEHOBMEKEEZEIITE 7 11 4], FERmoh it 6 (2-16 5%). WZ ALY 38.4+0.5C, #

D EEVETO AEITTFH 1.6£1.0 HZ -7, BRTA VAL, PCR TILIREATH O ik T 26k
P, SBETTIXTRIR % O A BRIKCTRIERE o 72, PARME 7 OMHEZE R IZ2F THREI S e h oz,

BERBEDT / LER LD S LB EMEDORE
— KB i im R AR & A L = fR AT —

AR, IWARFERE, TRE, BENER, SR, BEES, MESZZ

530 B H AESESRE, 202042 A 21 B, AEH
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(%] BRSO PEEEICALES T b, KRESTH & 0B BUR G O R B R O R E & TR LKA
LLTRELRBETHD. HFETIE, BENOB/LEKS ) 2028 2 MH LT, B Lo—Mrs
EEDOBENENEHETE DL o7ciod, ZHEFR LB OB 22 R BT A R S h T
W5,
[BH] MEREENEVKRIRITICEET 2 HEEFRBREMEEET 2R E LT, MEEEDOS ) 2ER
DTS & MIFRAY T B OB A TS 5.
[ 7151 2012-14 45 0 40 5 AT O KRB H68 BAs A% B ok 177 BR 0 5 11,479 OB BEFTICKE S 75
MBI AER L, MFEOEEN O DR ERE 22 FET0Z R E L CoMrstg e Lz, BRNCEEM O K%
NI R T B R A ER L, BEREHOME L EREOMGEE, HIEE®RS 2725 (GIS) %
HAWTHRREAA Lz, & 512, TR multiple regression on distance matrices (MRM) ® v V27 ¢ v
JERFRERAL, E0L5RBEMOMAEGDOENEENREYZ RET S8 — 8 (ZERESUT
1, NSz 0) LBEET L 0% L.
[#5R] P kocic BFEREH, B 5 IS RGTE O RFB QRN S OERE % GIS BEETHE L
MR, BHEEZERNDL L EBICEFOSMAPZERPICIERT S 2L, TSI OBF B 5EN
MAHLND T EPBE ST, MRM OFER, &L M BEEEAS 2km A o0 B H T, 10km B o> B [H
CHANT, BTORKEEHESND Ay X (OR) 2327 (£ 7 /b plE=0.015) &, ML HME
EOREPED BN, SBIZ, BERATOBEMO OR 2 3.1 (<0.01: AT IV TRMEM), AW
30 RGO BEM D OR A 4.3 (<0.01: ZMA 7 TV TR 2 FMIER) %, BEFRMEL OB b iR
ni-.
[F5im] 77/ 2BRICE S B TR & B O MBI B IXBE LT\ 5. o Bt i3 B 8 %
MOMABEDLEIZL > TEMT D20, TNIZER LIEREMBITOBEZEERN SRR IND.

\

IWERICHETSHE FaOFIMILADRTREA

BB —, BB, BARET, WAIER, MERM, KAWE, ¥EF, RED

546 B LB R A R ASS, 2020453 A 5 H, AKKR, GEL¥EE)

HE - H] B harF U R (HCoV) X 6RO T WA, W T FAE MM 25 E i &
B IR BROE R RE &2 BV 72, HCoV-0C43, HCoV-NL63, HCoV-HKU1, HCoV-229E @ 4 fE X iiH T AT
WIS, WA TIEE FORFIEGEREOFE Y A L2 L LT 10-15%REL 5D LHEEN TS, L
2 LEWNICEIT % HCoV DFATIRILEEFRIC SO W TOREZD . 22T, kxidWERICET S
HCoV DWATIRILZ Fi~<, FFIC HCoV-0C43 72 & TN HCoV-NL63 D BAR TSR A LT 5 2 & %
By & L7z,

[571:] 2010-2018 4RI E b2 U = v 2 222 L, Al FRER E- Ak TRk L 2l sh
T EBRE D BIHFER R 2/ TR E Lz, MIRE D RNA Zfilith L, cDNA IC#Wifiz5E L7-. 2010-2013 4E
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B IEBREICOWTIEPCRIZFICE Y E haun A LV ABERNE) 27 —BEERTEHEEL, ¥4 17 k
V= U AT RS AR E L CRE AR E L7z, 2014 EDIBR O RIRIZ Y 7L 4 4 A PCRIEICE D 4
D HCoV TN ENICHERMRBIRFE2 % —F v F& LTHIE L. &KIZ, HCoV-OC43, HCoV-NL63 A3
Bt T d o 7= cDNA % H T spike BIZF DO BLHI A2 PCRIZEICEVIEIEL, ¥ A L7 by —27 0 Ak
TR ZRE Lz, 8a+A A BEH 0 HCoV-NL63, HCoV-0C43 @ spike i fnF DA %2 T — & RX— %
PHIAG L, RHEBMHTIC LD AR CHIRSOBEFHEZHE L.

[#5 5] 8480 frikrh 685 Mk (8.1%) 75 HCoV #fx -2 Ml &7z, 7 A VL AFERIIZ, HCoV-0C43

(271/8480, 3.2%), HCoV-NL63 (240, 2.8%), HCoV-HKU1 (118, 1.4%), HCoV-229E (56, 0.7%) Ol
(2% 7> 7=. HCoV-0OC43 L HCoV-NL63 [T 4FEHifT 2 ¥ il L TW iz dIiZxf L, HCoV-HKU1 & HCoV-229E
BIRED D VT 3EFEICIRITAA LN, WO HCoV b, IWBRICEBIT DA 7L FiiTHTh
% 12-4 HZ R OICHATA R b/, 2010-2018 4R 12-4 HICIRET 5 & 3539 Mi{k 1 553 kil (15.6%)
2B HCoV BB+ 03 & vz, w1 L A FHIIL, HCoV-0C43 (212/3539, 6.0%) , HCoV-NL63 (192, 5.4%) ,
HCoV-HKU1 (101, 2.9%), HCoV-229E (48, 1.4%) Toh o7=. F7z, 358/553 ik (64.7%) ILA1 > 7 /v
T UPIREZE X v TR EZEI STV 2. HCoV-0C43 OiEfs &% B, D, E, F, G, H, HCoV-NL63
DEBBETHIZA B, CEENENHETE, WTAHWHATHREIN TV DIREEHHLEL T,

[E%£2] AWML ClE 2010-2018 FE D LT IR IZF 1T D HCOV DT NA TR L TH D Z LA,
HCoV-0C43, HCoV-NL63 @ spike {5 1 @i fx B TEES OARNCHEHMBI L T\ 5 algEtE 2 /R L7z,
HCoV ORI A » 7 v U RATHICHE <, MHINTERED 6 LA v 7 V= v Y& o B E iR
HEEEMINTNDZ EnD, HCOV IFLAFEDO AN RGEIEOHERNZW L L THEETHL EEX DI
72. HCoV-OC43, HCoV-NL63 T DB F RN ZRN LN LHMATLTWD I ENHESND 2D, 4
BITEETHOBENILY, HEESCHRITERIGENR AL EI DEFX T LERDH 5.

WHRRICE T HHILARRLMEGZERNMBRME (CRE) OHHRKER

—REE, AJIESRE, WFEK, RS, KHRE

546 B LB R A R ASS, 2020453 A 5 H, AKR, GEL¥EE)

EU D] DAL A ANMERAE (CRE) BYJEX, B I 27 # LARFEEOU VAL THD A
SRR DGR B HEIT kU Tt 2 A8 45 U 72 5 PN A B R B S K D R ME DR CTd D . CRE BRYSE 13 i
R EBE LTI TEBY, KA TH 2014449 A LV EYJEE Fo s EAHEIEERICEMNI L.
F72, 2017 3 AOEOBELAE, HGHAENERENBEHMR CREDKEELZ T L Lo Tz.
A 8], R CRE FEYUE R AR L YT CIT> 72 CREDRBE/BREEZWMET 5.

[5ik] 201545 1 H 1 25 2019 4F 12 A 31 H & CICAR T &7z CRE BYLEBH O AW, B
L2017 4 A 1 A5 2019 4F 12 A 31 HE TICHFCTEMLIZ DN ARy —BRIZFHREDOR RIC
DOWTCREIR L 7.
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[#5R] CRE JEYLIE B 13 5 4R [T 62 AJE i &4u7z. e 37 A (60%), i JfiiiX 74 5 CTh - 7.

Ml Tk, A2 A, B3 A, B8 A, EN20 ATHo .
62 RO HFE X, Enterobacter aerogenes (n=20, 32%), Enterobacter cloacae (n=7, 11%) Escherichia coli (n=7,
11%), Klebsiella pneumoniae (n=6, 10%) DIETH - 7=. B AL, R (n=24, 37%), MK (n=9, 14%),
A (n=7, 11%) fE/K (n=5, 8%) DIEIZZ - T-.
ANNARE 7 —BBEEFRAET 62K 30K TERL, 556 7#H (23%) BHMELHESITZ. WTho
b IMPHIA 20 857 Z~v—VPHERTZHRAL TV, Y% 7T HROHKREFORERFITHEHTH-
7oy, MBI T A TR LA A STz,

[%%] CRED S b, BNHMEFRHME OB X CTHEENKFCHE LG IV AR~ —EEHT D
CRE (NN~ —BEABNMERME : CPE) 1%, EEER LRFICHEEL I TWD. RERIZBW
THEMBPITIZDH 2 CPERER RSN TR, 4% ORFHRN, R EHRZIBEL TH L
ERb L. £z, SRR S CPEIXEN#REDZ W IMP BRI TH - 7273, EHHN TIEEsE (NDM A,
KPC ) OMMBRFRBEINTWD. 5%, IAAXRIX—BRETOFEBEICOVWTHERL, BRAN~OH
HBEAROMAEZEH L TS LERDHD.

[FE5E] AR ZRE & 72 > T % CRE BEEICBI L T, 4% b kAR AR Z DR - & 48 L T
W&, RNTO CRE EYIESLEDOHILIZ AT 2R A DI OREMHEREEE L TV LERD L.

X/ BB —EFINMEELUPRREICLSEF/ 2BHDEDORERE

ANHEES, JHURE A, L, HERNH, SRR, AR L

55 115 [\ i A AR SRS, 20194F 10 A 3-4 A, MAHER
2018 4E 9 H IR HEHICB W T, RHHNOAR TR LZF / 2 (W) ZEK L T 58P HEN A
L7z, UEEPEHE CTIERFHES ) aXBEBRLENATCTE oz, £Z T, BAF 1L40MHMEB XOR
K¥/ afEBRMAEIcBEAE L TWax a2t U THZICEB LY aBE iy —F 5%, PCR
hE AW TRREEZ BREEL 2.

EREZEEEHZAVEY—LED LR

IR T =, ROEHERS, dERR4R S0, A MAES:, Fia, KEEY, ERG, ARG

% 115 [l H AR A S TS, 20194 10 A 3-4 B, RAHR

F P ORI TIE 0T, (P O RS O ST REAIC £ 0 R BT, SHFEEE Y 7Y
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YTV T HRORE DL N EREICEET S, FICRMEE TS ALDOBRIC RO 75 O
e, RERROKSRSEHTDLZERH L.

T, W% O RYIC A (T S B R AR A (ER L, —RAR R TOY —(KiEL R4
TAAZERONTZHESETY) b Lk, BREF 7S 7Y 7 LEBOY —7 mEOEBHRE A T
BL. 2R, BBFRITIZIERTORGIEYS & ORI TR TR D 7 20 & Bl &5 L
B IOZEhn, BEOFTY LT Y LI E BT, RS Tl U 2 R A
WAIEBPER H D LB 2 biT.

ClitidineZ4—4y & LEFHR FI Y aMERARICET SHR

A MAES, BEWWAE, BEFw, AR

% 56 [ EM A NGRS S, 20194 12 A 5-6 A, RILE

HHEX ) aThbb N7V I aid, "YETESFF LA GELBMBENDLZENHY, FEAPHRERIT
BRSO FEAR - JEIRBS L OWUR T, JERB 1A EF<GE L H D, N7 I a@F/ OS5 Ea 1Ll K
DIEAREG NI, WRONMICRD2ENR/EEPME#ETHD. 22 THhaoIE, KOS HEENZL L Clitidine
=Ty MeAWE L, FEENDOEERERLS L OEPEHERAERFZHE LI SIMEDORREICE
FL.

flE 2 RETORER, TLC THEEABH LA L, IEMBS L OWEROBEHRD Z 50— v P& HWTIER
A7) Z LT, BMED Clitidine #5522 Z LTl Uiz, fEFC, HEHBR L EE 5% I
ONTIEDORRT TV, YA X T RNV AT ET o7 E LTHRMEIER (£ n=3)2FEiELi-L 5,
SEHEE, CVIE & BICRERERDE LN, LLEDZ Lo h, Yagal Bk & i 2 5 A4 R o JRUA 52 B
FHEELTHABRBEEZREL TS EEZEZON, BRET 5EMMRITHSITEOREICEII L.

EARWICESYFIALTOBLEFEFHENE (F2#)

WIRF =, REHERS, ANEFEr, AMEES:, Ekb1, AR

546 [\ LB R AR A S, 2020453 4 5 H, AKR, GELEER)

WERTRAELLEX/ aRPHERIY X IZX T 2FRRETL2HABRYEZEDTND. YFIZTIEH
BOLXEZT, €T 85, A& (LLF, &RFFX 3) LENVEL L, SRIURIZHE Z23R7E LT 0.

ZOES R EESR, ThETIZYFIZ T LRAF aOBENEREICHYMA TS, M T
WKL ) U A GRS ) — VR (C— L) TR BASHENCARTHL 2 LamE L.
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A, ZOFELKICEREATERARERY X3 X275 ENxFy 8 (UUT, ¥y ) 2L, LF
BANOEREFT O ) 25 TEIEERZITo72. 20T, BPFFHEA 24Tx v M2 HWTEI A TH
e, WTFROEFIZEW TS, REFTBEICE Sy P2 AW IZINERE OB LY FT TOME S
FICEOYxFa 2 rThrl Lai@R L. v MCRX2EHINT, FEROBAERABEE, SREH cEml
TELI D, ZREERMGLELERI Y- ZIEE LTHEATOL Z ERTRE SN,

WHRRICETHBRRERNMDOERRRFAE (2016-18 £)

ANIE S, [ HE S, AMaFs —, Frigii A, PSR, JURREH 58, R i &

W71 B AR YL, 20194 4 A 20-21 H, RALO

WERNICAERT 2 OMRIHER L ZHPIHEEICOVWTHE L., NEETHIAILHIXD 5 Hig s,
WEMTHOHAENMX S HSIZENT, FIATAAHATA N NT v EEHAWT, 6 H~10 ADKFEHE,
A2EH#EEIT-7-. fELEZEE, ~A 27 aXa—72 R0 THEEMICENZFEE L. SR, Ko
FHHEFR 21T 2016 4= 890 fiE &, 2017 4= 333 fl{k, 2018 4= 436 fEH{kTH v, 10FE (7T WA = BB, B FRAY
VR, Y~ NN T, N ETA D, aBEThAh, BTV AxTh, TAIuXYThH, VI
BI%, AArax7Hn, ¥Y~vhrzakvesrn) CRESHE. RbEMESNEZOE, M#XE b
T HATHBETHY, WNTE AV IBRELSHRINTE. T A = WEEORMELRITA N O YR
HERWIEDOMB Z R LT, BKENRDRL, [IBMRE N o7 2018 FE1E, B AV U~ I OEHMN Ve
Molo. ZThiE, B MR U= D OEIGET & 72 5/ KIEOKREFEL, AR ERTE Rl b
ExLND.

IBRIZE TS24 I LI VFRITRR

i

e, ANINESE, MMaF—, REH

46 B LB R A R A TS, 2020453 A 5 H, AKKR GELE¥E)

BYSEREBMFABIC LV B oNTA 7V WRER, IWEREEREFTICETLI VAL ARAED
RS A WV THRAITIRILZ 4T L2, 2019/20 > — X 0%, BIAE LD BV 46 BICHITA L L e o7, &
R WA 52 HICE WA EEKED 30 AL L& 7220, BREHEHIT 4481 ATRES v —X &
L TR BSVIRERE ol V=X R2KICED DA TN F oA L Z0E 1%, 2014/15,
2016/17, 2018/19 > — A > Ti% AH3 #i73, 2015/16 > — X > Tlx AH1pdmO09 #iHA%, 2017/18 > — X
YT B (LR BEholo. FFEES—_A T 2B TG Sz BRERZ M Lz & 2
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5, RENFHMEA 7= (AHlpdm09 %, AH3 #A, B& (v'7 U 7H#HK), BE (LFESR
) DIFEFERGITHLN, BHECIER R EOMMAERIT AH3 #R L BR (LR THLNE. K
ERIR 38.5 UL EORBRFOEIGEHB TS 5 & AR BRI LK L TEZWMHMICH 7. 7,
BIOEMIFE ARG L ER Y-V REELS, A 7NV VORGPEIERICITEMAEFENRRKE RERTH

LI LENBROLIIL.

WRERIZE T SBEEENBDOERKR

MINERE, MER, pMMaF—, REHE

46 [B LT R A SRA A S S, 20204E 3 H 5 A, KR (B L%Hk)

W IR NIC I 1T 5 2016-18 4F O UK R BOR Ll 48, 2019 4E OB b AR E O R 2 WS L. ik
HAEBRIHMEICENT, RLEHESNEZORT A ZIHTHY, KTE PRV~ IRELHl
Lo, JAUREIC KD FEARARICHER AL, b PRV HITEEMTEZ MBS BN D
oSl THAZHHOMEROE— 27X TANL8ATHY, b hAV U~ I OMEHLD Y — 7 13k Lk
RKCTT7TAPDL8H, AKX TS AN 9A Thore. Sl RAMAEORKE, 13 i+ 10 figk TR ¥
TIDRENRHELNT. RV T TORENLLNTIBAKDOKREIZ8HN IOLUETHY, ZHITHEEZIT
72 2019 4F 8-9 H ORIR N E < MK BN D ieinotzizw, /ISR BAK TIEARFE O 2 OISR %2 %% A BAERE
THZENHETHY, RV T INERTERDP IO EZZIOND.
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