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EDNA: Teaching DNA Through Touch

* Interactive elastic DNA model

— STEM education focus
— NPSE 2025 - Florence
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Why Rethink DNA Teaching?

* DNA =iconic
— Conceptually abstract
— Often misrepresented
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Common Misconceptions

e Left-handed helix

— Flat ladder model

— No groove distinction
— Wrong hand

— Too many basepairs
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Educational Challenge

* 3D understanding
— Mechanics intuition
— Interdisciplinary links
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Learning Objective

 See structure

— Feel mechanics w

— Connect to biology




P New Perspectves
Dt I Science
- = Education

What is EDNA?

* Right-handed
— Elastic
— Scalable
— Reusable
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Pedagogical Principles

* Active learning
— Embodied cognition
— Inquiry-based exploration

Pedagogical Principles
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Active learning Embodied cognition Inquiry-based
exploration
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10 bp per turn
— Major & minor grooves
— Correct helical pitch

Minor
groove

Major
groove

Helical
pitch / rise
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Mechanical Properties in Class

* Bending stiffness \
— Torsional stiffness
— Elastic response

torsional
stiffness
C

persistence
length
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tensile elasticity
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Classroom Demo 1: Twisting

* Overwind
— Underwind
— Groove changes

underwinding
(DNA has fewer turns)

overwinding
(DNA has more turns)

Twisting in right-handed direction Twisting in left-handed direction
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Classroom Demo 2: Supercoiling

 Twist - writhe

— Plectoneme formation
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Classroom Demo 3: Nucleosome

* DNA wrapping
— Strong bending
— Chromatin context
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Classroom Demo 4: Knotting

* Topology
— Chirality interplay
— Mathematics link
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From Biology to Physics

* Forces
— Energy
— Elasticity
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From Physics to Biology

* Gene regulation
— Replication
— Topoisomerases

umiestnenie TBP
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Al Era Responsibility

 Visual accuracy matters

— Physical reference model

~~~~~~~~~~~~~~~~~~~~~ com/nature | €10

DNA SEQUENCING

Enter the graphene nanopore

' BIOLOGICALNOISE _
Taking the good "/
withthebad

“GPT, generate me a visually appealing
photorealistic DNA chain picture”
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Al Era Responsibility

* Visual accuracy matters

— Contamination of virtual and media spaces
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Al Era Responsibility

 Visual accuracy matters

— Curiosity: The conference logo too!

Incorrect left-handed DNA Correct right-handed DNA
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Who Can Use EDNA?
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* Secondary schools

— Universities

— Outreach programs
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Educational Benefits

* Improved spatial skills
— Better retention
— Higher engagement

Educational Benefits

Improved spatial Better long-term Significantly higher
reasoning retention engagement

Students enjoy interacting with the model — and
engagement is the first step toward understanding.
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Future Educational Extensions

e Chromatin modules
— Protein-DNA kits

— Topology workshops \ L ¥
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Take-Home Message

* Touch DNA

— Understand mechanics
— Strengthen STEM thinking
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