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Activity Report -Science Dialogue Program-
(VAIVR-H470T EHBEE)

- Fellow’s name (EEiKR): Muhammad Adnan SABAR (ID No. P24393 )

- Name and title of the lecture assistant (EZHBIE DR KZ)

Soichiro Hirai
- Participating school (##:4): Nagano Prefectural Suwa Seiryo High School
- Date (EMEAH): 20/02/2026 (Date/Month/Year: B/8 /%)

- Lecture title (%% 8):
Spread and Control of Antibiotic Resistant Bacteria in Water Environment

- Lecture format (E&MR):
€ X Onsite - [Online (Please choose one.) (M@ * A2 Z42) (EBLMERZEL, ))
®Lecture time (GE&MR) 100 min (&), Q&Atime (EEERRM) _ 20 min (&)
@ Lecture style (ex.: used projector, conducted experiments)
(BEAZE B ToCzos—FERICKSER. RR-EFTOEELL))
Used a Screen and brought influent and effluent water samples from the WWTP

- Lecture summary (GEZ#E): Please summarize your lecture within 200-500 words.

This lecture addressed antimicrobial resistance (AMR), one of the most critical global health
challenges of our time. Beginning with a personal introduction about my background, motivation
for becoming a scientist, and home country, | aimed to connect with students while establishing
the global nature of this issue.

The presentation commenced by highlighting the severity of AMR, which currently causes
approximately 700,000 deaths annually worldwide, with projections reaching 10 million deaths by
2050 if left unaddressed. | then introduced students to the fundamentals of antibiotics, starting
with Alexander Fleming's discovery of penicillin in 1928, and explained how different antibiotic
classes work through distinct mechanisms: B-lactams disrupt bacterial cell wall synthesis,
quinolones inhibit DNA replication, and aminoglycosides interfere with protein synthesis. The
lecture then explored how bacteria develop resistance and transform into "superbugs" through
three primary mechanisms: efflux pumps that expel antibiotics, enzymatic degradation of drugs,
and mutations in target sites.
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Asignificant portion of the presentation focused on wastewater's critical role in AMR dissemination,
emphasizing the "One Health" concept that connects human, animal, and environmental health.
| explained how wastewater treatment plants (WWTPs) help mitigate AMR spread by reducing
bacterial loads before releasing water into the environment. However, | also shared my original
research findings on AMR in wastewater and environmental waters including combined sewer
overflows (CSOs) during rainfall events significantly impact AMR profiles in urban rivers.

The presentation concluded by inspiring students to recognize their potential role in addressing
this global challenge. | emphasized how scientific research in this field directly benefits humanity
worldwide and encouraged students to consider contributing to the fight against AMR, connecting
molecular biology concepts with real-world environmental and public health applications.

@ Other noteworthy information (ZMfth4FEd REEIE):
Everyone at the school, including teachers and staff, were very welcoming and helpful. The

students were interested in learning about antimicrobial resistance, stayed focused and engaged
throughout the talk, and made the Q&A section lively and interesting.

- Impressions and comments from the lecture assistant (EZ#HBEOAMS. KTOTSLIZHTS
ER-BEEAHYELES. BELWLLET . ):

Good experience, presentation was being both informative and engaging.
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