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Molecular epidemiological analysis of Legionella spp. strains isolated in Ehime Prefecture, Japan. 

 

Yuka YAGITA, Ayako UJIKE, Yukiko ASANO, Noriko AOKI, Naritoshi BANDO,  

Hiroshi TAKIYAMA, Hiroto SHINOMIYA 

 

 

A total of 184 cases of Legionellosis were reported in Ehime Prefecture during the 17-year period from 

2006 to 2022. Of these, there were only 2 cases (1.1%) with confirmed routes of infection, 65 cases 

(35.3%) with ones, and 117 cases (63.6%) with unknown ones, indicating that the route of infection was 

not clear in most cases. In this study, in order to establish a molecular epidemiological method useful for 

identifying the source and route of infection, we conducted a sequence-based typing analysis of seven 

housekeeping genes (flaA, pilE, asd. mip, mompS, proA, and neuA) in a total of 63 Legionella pneumophila 

strains (61 environmental and 2 clinical strains) stored at our institute, and constructed a database using the 

BioNumerics system for phylogenetic analysis of pathogenic microbial genes. The minimum spanning tree 

based on the constructed database showed that the environment-derived strains were broadly classified into 

three groups: the cooling tower and bathing facility-derived group, the bathing facility-derived group, and 

the soil-derived group, while the clinically-derived strains were distributed in all groups. The present 

molecular epidemiological analysis method may provide useful information for estimating the source and 

route of infection.
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Whole Genome Analysis of SARS-CoV-2 Variants Detected in Ehime Prefecture, Japan  

 

Hiromi IWAKI, Chihiro NALANISHI, Yasutaka YAMASHITA, Akira KAWASE,  

Chitoshi TOYOSHIMA, Yusuke MATSUMOTO, Shoko TADOKORO, Keiko HAYASHI,  

Noriko AOKI, Naritoshi BANDOU, Hiroshi TAKIYAMA, Hiroto SHINOMIYA 

 

 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is still in a global pandemic state in 2022 due to the 

emergence of new variants and the resultant increase in the number of infected people. The national government has been 

promoting the development of a whole genome analysis system using Next Generation Sequencers (NGS), which is mainly 

conducted by local governments, to estimate the route of infection and to monitor and investigate new variants. In this study, 

we analyzed 2434 samples detected and fully sequenced in Ehime Prefecture from March 2020 to December 2022, and 

evaluated the prevalence trend by phylogenetic classification in Ehime Prefecture. As a result, the prevalence of SARS-

CoV-2 variants in Ehime Prefecture showed the same trend as that in Japan, but the detection of new variants tended to be 

delayed by about one month compared with that in Japan. An example of molecular epidemiological analysis based on 

whole-genome analysis shows that the same nucleotide sequence strains were detected in two school clusters and people 

of other schools in July 2021, suggesting the possibility of spread of infection through school personnel and students in the 

early stages of the Delta variant outbreak in the prefecture. Genome analysis is also extremely important from the viewpoint 

of detecting new variants and preventing their spread in preparation for the future.
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Detection of human parainfluenza virus in cases of unknown fever 

at childcare facilities in Ehime, Japan 

 

Chihiro NAKANISHI, Hiromi IWAKI, Yasutaka YAMASHITA, Noriko AOKI, 

Chitoshi TOYOSHIMA, Nobuaki HORIKAWA, Taichirou OKADA, 

Naritoshi BANDOU, Hirokazu KONDOU, Hiroto SHINOMIYA 

 

Since 2020, when the outbreak of COVID-19 began, the number of outbreaks of many infectious diseases have 

decreased due to thorough measures taken to prevent infection, such as the wearing of masks. However, in June 2021, 

several childcare facilities in Matsuyama City reported to the Matsuyama City Public Health Center a suspected 

outbreak of infectious disease patients with fever in their facilities. COVID-19 was ruled out, but a regional outbreak 

was suspected due to the occurrence of unknown fever at several facilities during the same period. We performed a 

pathogen search using specimens collected from 17 patients with fever of unknown origin, and detected human 

parainfluenza virus (HPIV) type 3 in 14 of the 17 patients. 

Phylogenetic analysis of the sequences determined from the PCR amplified products of HPIV3 from the 

specimens showed that the 14 sequences were highly homologous to each other. Childcare facilities used by 10 of the 

14 patients in whom HPIV3 was detected were spread over three locations, suggesting that HPIV3 was spread 

geographically rather than only in one particular facility. 
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Trends in Infectious Disease Outbreaks in Ehime Prefecture during the COVID-19 Pandemic 

 

Yuka SAKAI, Masako NAGAI, Noriko AOKI, Naritoshi BANDOU, Hiroto SHINOMIYA 

 

 

To determine the impact of the COVID-19 pandemic on infectious disease outbreak trends in Ehime Prefecture, we 

compared infectious disease outbreak trends between 2020-2021 and the five years before the COVID-19 pandemic (2015-

2019). The emergency measures implemented in the early stages of the COVID-19 pandemic, such as school closures and 

the shift to online classes at universities, may have reduced the spread of COVID-19 infection among young people. 

Measures such as the use of masks, avoidance of the three Cs, and frequent hand washing and hand disinfection were also 

effective in preventing infectious diseases transmitted by droplets and contact other than COVID-19. With the change in 

infection control measures for COVID-19 toward "With Corona," which aims at both prevention of the spread of infection 

and socioeconomic activities, infectious diseases other than COVID-19 also began to appear in epidemics in 2021. The 

epidemic timing and age composition of RS virus infections and hand-foot-and-mouth disease in 2021 differed from those 

in normal years, suggesting that the prevalence of COVID-19 and infection control measures may have affected the 

epidemic characteristics of other infectious diseases. We will continue to monitor infectious disease outbreak trends and 

provide information that contributes to measures against infectious diseases. 
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Survey of perfluorooctanesulfonic acid and perfluorooctanoic acid concentrations 

in tap water and groundwater in Ehime Prefecture 

 

Kazusa OUTI Kentaro KOMODA Tomomi IRINO Yuka OOTSUKA Naritoshi BANDOU Hiroto SHINOMIYA 

 

 

Organo-fluorine compounds such as perfluorooctanesulfonic acid (PFOS) and perfluorooctanoic acid (PFOA) are 

soluble in both water and oil and are used in various applications such as surfactants, foam fire extinguishing agents, water 

repellents and fluorine coating agents. On April 1, 2020, the change from ‘Items for Further Study’ to ‘Complementary 

Items’ was applied as an item to be noted for water quality control in Japan, and a provisional target value of 0.00005 mg/L 

or less (50 ng/L or less) was set as the total of PFOS and PFOA. Since the presence of PFOS and PFOA in tap water in 

Ehime Prefecture is not well known, we surveyed 104 sites in 19 cities and towns in Ehime Prefecture. In this survey, none 

of the surveyed sites exceeded the provisional target values, suggesting that the health effects of drinking the water are 

small. Of the 104 sites surveyed, a total of 83 sites (62 tap water sites and 21 groundwater sites) were below 5 ng/L, one-

tenth of the provisional target value. 
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Annual trends of PM2.5 and influence of environmental regulations on marine fuels for ship 

in Ehime Prefecture 

 

Yuki SHIMIZU, Tomoki TOKUNAGA, Yuta NASU, Hiroaki HORIUCHI, Koji HYODO 

Yoshiko IZUMI, Minako MOCHIZUKI 

 

 

We are constantly monitoring fine particulate matter (PM2.5) mass concentration with an automatic measuring device, 

and analyzing components of PM2.5 for each season in Ehime Prefecture, due to concerns about the effects of PM2.5 in the 

air on the respiratory and circulatory systems. In addition, Oouchi et al.10) estimated the source apportionment of PM2.5 and 

obtained knowledge about the index components of each source. 

Recently, we investigated annual trends of PM2.5 for ten years and verified the influence of SOx regulations that started 

in January 2020 1, 2) on components of PM2.5, using the results of monitoring PM2.5 mass concentration and the results of 

component analysis of PM2.5. 

As a result, the environment in Ehime Prefecture indicate an improving trend due to the reduction of transboundary 

PM2.5 pollution. The concentration of vanadium which is a specific index component of sulfate aerosol (oil combustion) 

has decreased before and after the SOx regulations, and this suggests that a reduction in the usage of heavy fuel oil for ships 

or a reduction in the vanadium content of marine fuels for ships. 

  



 

 

 

 

 

 

Keywords climate change impacts, adaptation, climate models, surface air temperature 
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Future prediction of temperature in Ehime Prefecture 

Using bias-corrected climate scenario data for the Japan region 

 

Hideaki YOKOMIZO, Masanobu YAMAUCHI, Yoshiko IZUMI, Minako MOCHIZUKI 

 

 

Now the impact of climate change becomes more serious, it is important to make future predictions of climate change 

in order to investigate various climate changes in Ehime Prefecture and respond to them in detail. Therefore, in this study, 

we used the climate scenario data set for the Japanese region published by the National Institute for Environmental Studies 

to calculate future temperature forecasts for the Toyo, Chuyo, and Nanyo regions of Ehime Prefecture. 

As a result, if strict global warming countermeasures are not taken (SSP5-RCP8.5), the average annual temperature at 

the end of the 21st century is projected to rise by 4-7°C compared to the end of the 20th century, and the increase tended to 

be greater in autumn and winter than in spring or summer.  Also, the number of extremely hot days was about 5 days a 

year at the end of the 20th century, but it is predicted to increase to 35-90 days at the end of the 21st century. 
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Status and habitat analysis of Cybister tripunctatus lateralis in Ehime Prefecture, Japan.  

 

Hiroshi MURAKAMI, Sadatomo HISAMATSU, Reo TAKECHI 

 

 

The habitat status of Cybister tripunctatus lateralis in Ehime Prefecture was compiled using information reported 

from 2014 to 2021, and the species was confirmed to be present in 14 of the 20 cities and towns. Habitat suitability 

analysis was conducted using MaxEnt to extract environmental factors affecting habitat. As a result, areas with high 

reservoir density were selected, and suitable habitat was found throughout the prefecture, with the exception of Kuma-

Kogen-Cho. 

 



 

 

Suaeda malacosperma H.Hara  

 

96: 180- 182 (2021) 

 

 

. 

 

Keita Kuroda, Ryosuke Okano 

 

 Ischnura asiatica 

 

Speleological Society of Japan 46: 49- 50 (2021) 

SARS-CoV-2 L452R

PCR G339D PCR

PCR G339D

L452R

PCR L452R

 

IASR 43 (3), 76- 77 (2022) 

Kobayashi D, Kuwata R, Kimura T, Shimoda H, Fujita R, 

Faizah AN, Kai I, Matsumura R, Kuroda Y, Watanabe S, 

Kuniyoshi S, Yamauchi T, Watanabe M, Higa Y, Hayashi 

T, Shinomiya H, Maeda K, Kasai S, Sawabe K, Isawa H. 

 

Jingmen tick virus (JMTV) and the related jingmenvirus-

termed Alongshan virus are recognized as globally emerging 

human pathogenic tick-borne viruses. These viruses have 

been detected in various mammals and invertebrates, 

although their natural transmission cycles remain unknown. 

JMTV and a novel jingmenvirus, tentatively named Takachi 

virus (TAKV), have now been identified during a 

surveillance of tick-borne viruses in Japan. JMTV was 

shown to be distributed across extensive areas of Japan and 

has been detected repeatedly at the same collection sites over 

several years, suggesting viral circulation in natural 

transmission cycles in these areas. Interestingly, these 



jingmenviruses may exist in a host tick species-specific 

manner. Vertical transmission of the virus in host ticks in 

nature was also indicated by the presence of JMTV in unfed 

host-questing Amblyomma testudinarium larvae. Further 

epidemiological surveillance and etiological studies are 

necessary to assess the status and risk of jingmenvirus 

infection in Japan. 

Viruses. 13 (12):2547 (2021) 

Tanaka H, Hirayama A, Nagai H, Shirai C, Takahashi Y, 

Shinomiya H, Taniguchi C, Ogata T. 

 

To assess the relative transmissibility of the SARS-CoV-2 

Alpha variant compared to the pre-existing SARS-CoV-2 in 

Japan, we performed a cross-sectional study to determine the 

secondary attack rate of COVID-19 in household contacts 

before and after the Alpha variant became dominant in Osaka. 

We accessed 290 household contacts whose index cases were 

diagnosed between 1 and 20 December 2020 (the third 

epidemic group), at a time when Osaka was free of the Alpha 

variant. We also accessed 398 household contacts whose 

index cases were diagnosed between 20 April and 3 May 

2021 (the fourth epidemic group), by which time the Alpha 

variant had become dominant. We identified 124 household 

contacts whose index case was determined positive for the 

Alpha variant (Alpha group) in this fourth group. The 

secondary attack rates in the fourth group (34.7%) and the 

Alpha group (38.7%) were significantly higher than that in 

the third group (19.3%, p < 0.001). Multivariable Poisson 

regression analysis with a robust error variance showed a 

significant excess risk in the fourth group (1.90, 95% CI = 

1.47-2.48) and the Alpha group (2.34, 95% CI = 1.71-3.21). 

This finding indicates that the SARS-CoV-2 Alpha variant 

has an approximately 1.9-2.3-fold higher transmissibility 

than the pre-existing virus in the Japanese population. 

Int J Environ Res Public Health. 18(15): 7752 (2021) 

Homma Y, Katsuta T, Oka H, Inoue K, Toyoshima C, 

Iwaki H, Yamashita Y, Shinomiya H. 

 

The analysis included 30 patients infected with the B.1.1.7 

variant strain in March 2021, of whom 28 were infected in 

bars and late-night restaurants (3C environments). The mean 

age of the 30 patients infected with the B.1.1.7 variant was 

32.4 years, and the mean (median) incubation period was 

3.53 (3.0) days. The mean age of the 42 patients infected with 

other strains was 56.2 years, and the mean (median) 

incubation period was 5.71 (5.0) days. Of the patients 

infected with other strains, 20 were infected in 3C 

environments, such as bars and late-night restaurants, and the 

other 22 were infected at workplaces or in households. The 

mean age of the 20 patients infected in 3C environments was 

53.2 years, and the mean (median) incubation period was 

4.30 (4.0) days. Poisson regression analysis showed that the 

incubation period of the B.1.1.7 variant was 0.66 times 

shorter than that of other strains (95% CI: 0.38, 0.71). Among 

the patients infected in 3C environments, the incubation 

period of the B.1.1.7 variant was 0.63 times shorter than that 

of other strains (95% CI: 0.504, 0.797). After adjusting for 

age and sex, the incubation period of the B.1.1.7 variant was 

0.62 times shorter than that of other strains in 3C 

environments (95% CI: 0.47, 0.82). 

J Infect. 83 (2) : e15- e17 (2021) 

 

Kawahara R, Watahiki M, Matsumoto Y, Uchida K, Noda 

M, Masuda K, Fukuda C, Abe Y, Asano Y, Oishi K, 

Shibayama K, Shinomiya H. 

 

Genes conferring carbapenem resistance have spread 

worldwide among gram-negative bacteria. Subtyping of 

these genes has epidemiological value due to the global 

cross-border movement of people. Subtyping of blaIMP genes 

that frequently detected in Japan appears to be important in 



public health settings; however, there are few useful tools for 

this purpose. We developed a subtyping screening tool based 

on PCR direct sequencing, which targets the internal 

sequences of almost all blaIMP genes. The tool used bipartite 

multiplex primers with M13 universal sequences at the 5'-

end. According to in silico analysis, among the 78 known 

IMP-type genes, except for blaIMP -81, 77 detected genes were 

estimated to be differentiated. In vitro evaluation indicated 

that sequences of amplicons of IMP-1, IMP-6, IMP-7, and 

IMP-20 templates were identical to their respective subtypes. 

Even if the amplicons were small or undetectable through the 

first PCR, sufficient amplicons for DNA sequencing were 

obtained through a second PCR using the M13 universal 

primers. In conclusion, our tool can be possibly used for 

subtype screening of blaIMP, which is useful for the 

surveillance of bacteria with blaIMP in clinical and public 

health settings or environmental fields. 

Jpn J Infect Dis. 74(6): 592- 599 (2021)  

Arai S, Ohtsuka K, Konishi N, Ohya K, Konno T, Tokoi Y, 

Nagaoka H, Asano Y, Maruyama H, Uchiyama H, Takara T, 

Kudo Y. 

Escherichia albertii is an emerging foodborne pathogen. 

The source of the E. albertii infection in most foodborne 

outbreaks is unknown because E. albertii is difficult to isolate 

from suspected food or water. E. albertii has a broad host range 

among birds and can be isolated from chicken meat. In this 

study, PCR assay, enrichment, and isolation conditions for 

detecting E. albertii in chicken meat were evaluated. The 

growth of 47 E. albertii strains isolated in Japan between 1994 

and 2018 and a type strain was evaluated in modified EC broth 

(mEC) and mEC supplemented with novobiocin (NmEC) and 

on media containing carbohydrates. The enzyme used for the 

nested PCR, the enrichment conditions, the most-probable-

number (MPN) method, and agar media were also evaluated 

with chicken meat. To distinguish E. albertii from presumptive 

non–E. albertii bacteria, desoxycholate hydrogen sulfide 

lactose agar (DHL), MacConkey agar (MAC), and these agars 

supplemented with rhamnose and xylose (RX-DHL and RX-

MAC, respectively) were used. All E. albertii strains grew in 

mEC and NmEC at both 36 and 42  and did not utilize 

rhamnose, sucrose, or xylose. Both the first and nested PCRs 

with TaKaRa Ex Taq, which was 10 to 100 times more active 

than the other enzymes, produced positive results in 

enrichment culture of 25 g of chicken meat inoculated with 

>20 CFU of E. albertii and incubated in mEC and NmEC at 

42  for 22  2 h. Thus, the first PCR was sensitive enough 

to detect E. albertii in chicken meat. The MPN values in mEC 

and NmEC were 0.5- and 2.3-fold higher than the original 

inoculated bacterial levels, respectively. E. albertii in chicken 

meat was more efficiently isolated with enrichment in NmEC 

(70.1 to 100%) and plating onto RX-DHL (85.4%) and RX-

MAC (100%) compared with enrichment in mEC (53.5 to 

83.3%) and plating onto DHL (70.1%) and MAC (92.4%). 

Thus, optimized conditions for the surveillance of E. albertii 

contamination in food and investigations of E. albertii 

outbreaks, including the infectious dose, were clarified. 

J. Food Prot. 84(4): 553- 562 (2021)  

 

Haruka Uehara, Hiroshi Murakami, Yoichi Yusa 

 

 

Applied Entomology and Zoology 56: 385- 392 (2021) 
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3 110 122

12 10 8.3
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48 54 6 3.6
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80 58  
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4 1 2 1 2

22 11 2 2 7 5

14 6 4 1 3 1

  36 14 9 1 12 3

9 4 3 2 4

  11 5 3 1 2 6

  14 7 4 3 3

110 48 27 6 29 24

0-4

5-9

10-14

15-19

20-29 5 1 1 3 2

30-39 8 6 1 1 1

40-49 2 1 1 5

50-59 5 2 1 2 1

60-69 9 6 1 2 8

70-79 23 12 6 1 4 5

80-89 42 19 7 3 13 2

90- 16 8 4 4

 

( )



 

 

 

 

(1)  

 

EHEC

EHEC O26 O91 O103 O111 O121 O145 O157

O165 multilocus variable-number tandem 

repeat analysis (MLVA) 

EHEC PFGE

“diffuse outbreak ”

O H

VT

PFGE EHEC O157 O26 O111

MLVA EHEC O157

IS (Insertion Sequence)-Printing System

 (CLSI) 

 (ABPC)  

(CTX)  (GM)  (KM) 

 (IPA)  (NFLX) 

 (CPFX)  (NA) ST  

(SXT)  (MEPM)  (CAZ) 

 (FOM)  (CP) 

 (CFX)  (AMK) 

 (SM)  (TC)  (CL) 

18  

EHEC

16 EHEC

7 VT

O5:H- VT1 6 O157:H7 VT2 5 O26:H11 

VT1 O61:H-/Hg16 VT1 O111:H- VT1&2 O146:H- VT2

O157:H- VT1&2 1  

1 1 O111:H- VT1&2 2019

2021

O H
1)

1 6/7 1 111 - 1 , 2 eae, hlyA SXT, SM 19m3038 1

2 6/26 1 26 11 1 eae, hlyA SXT 21m2017 21c203 1

3 7/20 1 157 7 2 eae, hlyA SXT, CP, SM, TC 21 0169 21-157-01
305457-

211642
1

4 7/21 1 157 7 2 eae, hlyA SXT, CP, SM, TC 21 0169 21-157-01
305457-

211642
1

5 7/21 1 157 7 2 eae, hlyA SXT, CP, SM, TC 21 0169 21-157-01
305457-

211642
1

6 8/11 1 157 7 2 eae, hlyA SXT, CP, SM, TC 21 0169 21-157-01
305457-

211642
1

7 8/12~8/19 6 (1) 5 - 1 eae, hlyA SXT 21-5-01 6

8 8/19 1 (1) 146 - 2 hlyA SXT 1

9 8/18 1 157 - 1 , 2 eae, hlyA SXT 18 0341
015455-

311656
1

10 10/12 1 157 7 2 hlyA SXT 21 0271 1

11 12/17 1 (1) 61 - / Hg16 1 eae, hlyA ABPC 1

16 (3) 16

VT MLVA
2) MLVA

3)

IS
5)

PFGE
4)

1) Hg  H-genotyping PCR  

2) MLVA  MLVA 21mXXXX  

[ 21 2021 m MLVA XXXX ]  

3) MLVA   SLV Single locus variant PFGE 2 3 MLVA

"21cYYY" [ 20 2020 c complex YYY ]  

4) PFGE  pulsed-field gel electrophoresis DNA DNA

PFGE "21-O-ZZ[-21, 2021 -O, O  -Z, ]  

5) IS   EHEC O157 IS Insertion sequence 4 MultiplexPCR

 



 

 

2 1 O26:H11 VT1 MLVA

21c203 2021 6 11

3 6 4 4 7 8

O157 H7 VT2

PFGE IS

7 8

7

5 1 O5:H- VT1

OUT:H-

O5 H-

8 1 O146:H- VT2

7 15 4

9 1 O157:H- VT1&2

MLVA

18m0341 5

10

1 O157:H7 VT2 MLVA 21m0271 2021

9 10

MLVA

11 1 O61:H-

/Hg16 VT1

STEC

 

hlyA 16 14

87.5% eae 

 

16 15 93.8 SXT

5 31.3 SM 4 25.0

SM CP 1 6.3 ABPC

3 6 4 SXT CP SM TC 4

SXT SM 2 1 1 SXT

1 10 2 7 10 ABPC 1

1 11  

 

41 11 16

788

 

2021 6 1

Salmonella Narashino

 

 

 (CRE) 

29 3 28

0328 4

 (CRE) 

 

CRE 31 29

93.5

Klebsiella aerogenes  Enterobacter aerogenes 16

55.2 Escherichia coli 4 13.8 Citrobacter 

freundii Enterobacter cloacae Serratia marcescens 2

6.9 Morganella morganii Enterobacter sp.

Citrobacter sp. 1 3.4 8 PCR

IMP VIM NDM

1 2020/12/24 Klebsiella aerogenes -

2 1/24 Klebsiella aerogenes -

3 2/10 Escherichia coli -

4 2/22 Klebsiella aerogenes -

5 2/22 Morganella morganii -

6 3/10 Klebsiella aerogenes -

7 3/15 Klebsiella aerogenes -

8 3/22 Klebsiella aerogenes -

9 4/13 Citrobacter sp. -

10 4/21 Klebsiella aerogenes -

11 5/10 Klebsiella aerogenes -

12 5/10 Klebsiella aerogenes -

13 7/2 Escherichia coli -

14 8/1 Klebsiella aerogenes -

15 8/3 Enterobacter cloacae -

16 8/31 Serratia marcescens -

17 9/10 Enterobacter sp. -

18 9/21 Klebsiella aerogenes -

19 9/28 Citrobacter freundii -

20 10/20 Klebsiella aerogenes bla GES-24

21 11/1 Escherichia coli -

22 11/2 Enterobacter cloacae -

23 11/2 Klebsiella aerogenes -

24 11/4 Klebsiella aerogenes -

25 11/18 Citrobacter freundii -

26 11/30 Klebsiella aerogenes -

27 12/6 Klebsiella aerogenes -

28 12/8 Serratia marcescens -

29 12/21 Escherichia coli bla OXA-48



 

 

KPC OXA GES

20 Klebsiella aerogenes GES

29 Escherichia coli OXA

20 blaGES-24

carbapenemase- 

producing Enterobacteriaceae; CPE 29

blaOXA-48 CPE  

 

Lancefield

A T

A

M emm

B

C G

emm

ABPC G PCG

CEZ CTX MEPM

IPM PAPM

EM CLDM LZD

CPFX MINO 12

  

9 9 100% Lancefield

B 4 G

3 A 2

9  

A 2 Streptococcus 

dysgalactiae subsp. equisimilis Streptococcus pyogenes

1 T M

emm S. dysgalactiae subsp. equisimilis 

T23 STC46.0 stC 46.0 S. pyogenes T25

EMM75.0 eem 75.0 S. pyogenes

speB speC speF B

Ia Ib

1 G

Streptococcus dysgalactiae subsp. equisimilis M

STGLP 1.0 STG 245.0 STG 840.0

1 emm stGLP 1.0 stG 245.0

stG 840.0 1  

B 4 4

G 2 1 A

2 1  

(2)  

A

1  

A

β

Lancefield

1) CLSI M100-S23 CEZ CTX CPFX LVFX MINO TC  

Lancefield T

emm

2/7
Streptococcus dysgalactiae

subsp. equisimilis
G STGLP1.0 stGLP1.0

4/25
Streptococcus dysgalactiae

subsp. equisimilis
A T23 STC46.0 stC46.0

9/8
Streptococcus dysgalactiae

subsp. equisimilis
G STG245.0 stG245.0 EM.CLDM

10/12
Streptococcus dysgalactiae

subsp. equisimilis
G STG840.0 stG840.0

10/12 Streptococcus agalactiae B EM CLDM CPFX MINO

10/15 Streptococcus agalactiae B MINO
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