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Whole genome and molecular epidemiological analyses
of SARS-CoV-2 strains detected in Ehime Prefecture
from 2020 to 2024

Hiromi Iwaki, Akira Kawase, Sayako Yoshida, Chihiro
Nakanishi, Yasutaka Yamashita, Chitoshi Toyoshima, Yuka
Otsuka, Noriko Aoki, Hiroto Shinomiya

'Ehime Prefectural Institute of Public Health and
Environmental Science
Background and Purpose: Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) has repeatedly
caused outbreaks due to the emergence of new mutant strains,
and even as of 2024, the outbreaks have not been resolved.
In this study, we performed whole genome analysis of
SARS-CoV-2 strains detected in Ehime Prefecture to
evaluate epidemic trends by phylogenetic classification.
Materials and Methods: We targeted 3020 samples that

tested positive for SARS-CoV-2 in our administrative tests

from March 2020 to April 2024. RNA was extracted from the
specimens, decoded using a next-generation sequencer
(MiSeq, Illumina), and sequences were constructed using the
web application operated by the National Institute of
Infectious Diseases. Determination of SARS-CoV-2 strain
was performed using the Pangolin and NextClade programs.
Haplotype networks were created using the PoPart network
creation software.
Results and Discussion: The prevalence of SARS-CoV-2
mutants in Ehime Prefecture showed a similar trend to that
in the whole of Japan, but the detection of new mutants
tended to be delayed by about one month compared to that in
the whole of Japan. The genome analysis at the prefectural
level was useful in understanding regional trends, as some of
the details were unique to this prefecture. Molecular
epidemiological analysis based on whole genome analysis
was important in estimating the route of infection, since the
same nucleotide sequence strains were detected in two
school clusters and other school-related persons that were
each considered separate cases, suggesting the possibility of
spread of infection through school-related persons.
Furthermore, the identification of infectious variants based
on genomic information was clinically important for the
selection of therapeutic agents. Genome analysis is
extremely important from the viewpoint of detecting new
mutant strains and preventing the spread of epidemic strains
in the next generation in preparation for the future.
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AMR surveillance of human and foodborne Escherichia

coli strains based on the one health approach

Hiroto Shinomya', Yukiko Asano', Shintarou Hirai', Yuka
Fukuguchi', Yuka Ootuska', Collaborating PHI members®
'Ehime Prefectural Institute of Public Health and
Environmental Science

2 Nationwide Public Health Institutes

In the issue of drug resistance (AMR), a one-health approach
encompassing environment-animal-food-human, etc. is
important. We have conducted drug susceptibility testing (18
drugs) of various Escherichia coli isolated from humans and
foods between 2015 and 2022 to clarify the drug resistance
status in Japan. Among 2611 human E. coli strains, 915
(35.0%) strains were resistant to one or more drugs. The
resistance rates by category were 29.1% for EHEC strains,
68.6% for diarrheagenic E. coli strains other than EHEC, and
62.4% for other E. coli strains. The percentage of multidrug-
resistant E. coli strains that were resistant to six or more drugs
was 1.7% for EHEC strains, 9.4% for diarrheagenic E. coli
strains other than EHEC, and 29.1% for other E. coli strains.
On the other hand, 92 of 165 food-derived (beef, chicken,
etc.) strains (55.8%) were resistant to one or more drugs, with
EHEC strains accounting for 27.8%, diarrheagenic E. coli
strains other than EHEC for 64.6%, and other E. coli strains
for 56.6%. Moreover, resistance profiles to various
antimicrobial agents differ significantly among EHEC strains,
diarrheagenic E. coli strains other than EHEC, and other E.
coli strains, suggesting the possibility that the selection
pressure for antimicrobial agents varies depending on the
habitat of different E. coli taxa.
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