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Activity Report -Science Dialogue Program-
(FATVR-HA4F7AT ERBRES)

- Fellow’s name (GBEMEK4): Sinjan DAS (ID No. P24037 )

- Name and title of the lecture assistant (GE&E@HBEDE-K4&)
Shuntaro TAKAHASHI, Associate Professor

- Participating school (%##:4): Hyogo Prefectural Kobe High School

- Date (EHEBH): 12/11/2024 (Date/Month/Year: B/B/4E)

- Lecture title (%%:EH):

A Deep Dive into DNA World: Formation, Function, and Future

- Lecture format (GE&=):
€ X Onsite - [Online (Please choose one.) (M@ - F2342) ((ELLMERZELY,))
®Lecture time (E=F5ME) _1 hour 50 min (5), Q&Atime (BEEERM) _ 10 min (5)
@®Lecture style (ex.: used projector, conducted experiments)
(EEAZ B ToPzos—ERICKIER. RR-EEOFELRL))
We utilized projector for presentation of lecture, demonstarted a simple experiment, and

played scientific a card game to make stable DNA duplexes.

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

| delivered my lecture comprising the following sections: Presenation and discussion (50 min),
demonstration (30 min), and scientific card game (30 min).

In my lecture, | started by introducing my country, India, to the students. | presented an
overview of India’s geographical location, population, time zone, and cuisine. | displayed diverse
landscapes found in India. To make the information more relatable, | compared each topic to
similar aspects of Japan. | breifly discussed about how Indian and Japanese cultures influenced
each other from ancient times. | also some world famous and notable contributions from famous
Indian Scientists.

Next, | talked about my university, where | completed my education. Then, | gave a brrief
introduction to my current research institution and research group before transitioning into the
scientific portion of my presentation.

In the scientific segment, | provided an overview of the importance of DNA in life processes,



beginning with genetics and heredity. | explained the central dogma of gene expression,
explaining how proteins are expressed from RNA, which receives information from DNA.
Following this, | discussed the structure and function of DNA double helix and demonstrated how
the cellular environment around DNA can impact its structure and function. | also emphasized that
not only double helix DNA but also other higher order structures like triplexes, tetraplexes exist
and they are functionally significant as well. By the end of this segment, | highlighted the
importance of both DNA sequence and the molecular environment for controlling gene expression.

For the experimental demonstration, we showed the students how to monitor DNA
duplex formation using a simple fluorescence quenching technique. We designed single stranded
DNAs labeled with either a fluorophore or a quencher at one end in such a way that the upon
hybridization with a complementary strand, the fluorophore and quencher remain in close
proximity, resulting in disappearance of bright fluoroscence of the fluorophore by the quencher
under UV light. We arranged different solutions through varying combinations of four single
straned DNAs (two labeled with fluorophore and two labeled with quencher). We asked the
students to predict the color of the solutions and demonstrated the solution colors under a UV
lamp and the students verified the same wearing UV-protective goggles.

After scientific demonstration, we discussed the significance of DNA duplex stability in
modern technologies like detecting the coronavirus through reverse transcription polymerase
chain reaction (RT-PCR). We explained the method of determining duplex stability from the base
sequences using the nearest-neighbor model. To help the students understand this model
physically, we played a DNA card game based on it, developed by our research group. We divided
the students into small groups and asked them to construct DNA duplexes using the cards
(representing individual DNA bases) to form most stable DNA duplex. The goup who prepared
the most stable duplex by adding up the stability values of nearest-neighbor pairs was declared
the winner.

@ Other noteworthy information (ZMthiFEST REEIE):
After interacting with students, | realized that they have very clear idea about the fundamental
aspects of DNA and its functions. They enjoyed the science demonstration very much and also
quickly understood the rule of the DNA card game. Some of the students also showed their
interest in studying and working on nucleic acid chemistry and as well as its technological
applications in near future.

- Impressions and comments from the lecture assistant (EZE@EBIZEDAMNS, KTOT S LIZxHT S
BR-BESESHYELES. BBLWELET ) RIVTATR—RGEOTHLNEFTRWET A, EE
BLERRETTEEVDIRTYFNDLEALELIERD IR -EFNEIDVLHNERVERVET,
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