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5. #%®EH: Learning How Cells Work by Changing their Genes

6. BEME:
This lecture explains the fundamental research approaches used to elucidate protein function.
It will cover the principles and applications of gene deletion as a primary method for determining the function of diverse
cellular proteins. This technique involves manipulating a specific gene to prevent protein production, allowing for the
analysis of the resulting cellular changes. The lecture will also discuss the reasons yeast is widely used as a model
organism, noting its high similarity to human cells and the ease of its genetic manipulation. The research process using
gene deletion strains will be detailed, covering several specific experimental techniques. These include:
-Creation of gene deletion strains: A technique where a selection marker (amplified by PCR) replaces the target
gene through homologous recombination.
- Selection: The process of isolating cells in which the gene replacement has successfully occurred by growing them
under specific conditions.
-Genetic analysis: The creation of new genotypes using yeast mating and the use of PCR for genotyping (verifying
the genetic makeup).
-Experimental analysis: The principles and practical application of agarose gel electrophoresis for analyzing the size
of DNA fragments.
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- Fellow's name ( 3% B K & ) : Philipp  Christoph Joseph Schlarmann
(ID No. P25102 )

- Name and title of the lecture assistant (GE&E#HBIE D -K2Z)
Mr. Kazuki Hanaoka

- Participating school (##:4): Hiroshima Kokutaiji High School [EEEVEEERFS
FER
- Date ( Sy i =] i3 ) : 14.11.2025

(Date/Month/Year:B/B /%)

- Lecture title (E=EH):

Learning How Cells Work by Changing Their Genes

- Lecture format (GE&f=):
€ X Onsite - [JOnline (Please choose one.) (M@ - F2342) ((ELLMERFZELY,))
®Lecture time (GEZBHR) 75 min (%), Q&Atime (EREGZERR) _ 10 min (49)
@ Lecture style (ex.: used projector, conducted experiments)
(EEAHZ B ToPzrs—ERICKIER. RR-EEOFELRL))
10min interactive quiz; 45 min powerpoint presentation; 20min experiment (agarose

gel electrophoresis)

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

Learning How Cells Work by Changing Their Genes
Presentation by Dr. Philipp Schlarmann — Hiroshima University

Human cells can produce about 20,000 different proteins, each having a unique function — such
as breaking down nutrients or replicating DNA — and a unique form, with a size of only a few
nanometers. This small size is one of the biggest hurdles in studying what a protein does.
However, there is one quite easy way to study the function of a protein: to take away the gene
that encodes the protein of interest. Without the gene, the cell can no longer produce the protein.
The effects of this so-called gene deletion can then be analyzed and can give us clues about the

protein’s function.



In my talk, | showed how a scientific discovery is made using gene deletion in yeast cells — from
creating a deletion strain to testing its effects. A main focus of the talk was to explain the method
of polymerase chain reaction (PCR), which is necessary in two steps for gene deletion: to produce
a DNA sequence of a selection marker, which replaces the target gene and thereby deletes it,
and to produce a colony PCR product that can confirm whether a deletion was successful when
subjected to agarose gel electrophoresis.

We brought tubes containing colony PCR products of different strains with us, and the students
who performed best in the introductory quiz were asked to perform agarose gel electrophoresis,
which separates the DNA pieces by size. By staining the DNA, the students were able to see the
DNA PCR products with their own eyes and were able to conclude, based on the size of the DNA,
which gene deletion was successful. At the end, we did a Q and A session and discussed among
other things, how DNA editing technologies will be applied in the future and what problems need
to be solved for the safe use of DNA editing technologies in medicine and agriculture.

@ Other noteworthy information (ZMth4FET REEIE):

This was the first time for me to hold a 90-minute lecture. Although the preparation for this lecture
took a long time, | am glad that | joined the science dialogue program at Kakutaiji High School.
Breaking down complex biological techniques to a simple level that students with limited English
knowledge would understand was challenging but rewarding, as the students seemed to
understand much more than | had expected.

- Impressions and comments from the lecture assistant (EZE@EBIZEDAMNS, KTOT S LIZxHT S
ER-BEZEMAHYELLS, BRELLVLET, ):
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