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? 3d r‘aolecular Enhancing Molecular Models
§ Transforming Science Learning With AugmentEd Reality (AR)

Mark Hoelzer, MFA
3D Molecular Designs
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Before we dive in.

Apple App Store (iPhone/iPad)

https://apps.apple.com/us/app/3dmd-ar/id6450119774

3DMD AR
Molecular World in AR
Akbar Sultanov

Free

Screenshots iphone iPad

3DMD AR 3DMD AR 3DMD AR
Fun, Interactive, and Hands-on Features multiy pl dq I erlays Enhances 3D Molecular Designs’
on physical me Physical Models

Google Play Store (Android)

https://play.google.com/store/apps/details?
id=com.ThreeDMolecularDesigns ThreeDMDAR

3DMD AR

3D Molecular Designs

5+ €
Downloads Everyone @
[0 Youdon't have any devices @ You can share this with your family. Learn more about Family Librar
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3D Molecular Designs makes
Physical Models of molecules and proteins

Translation of RNA into Proteins
IO e

N-terminus
\

Protein Exit  \
Channel
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Physical Models have inherent strengths and limitations

- Strengths:

81N .
N ?3&} - focus attention
ol - tangible and tactil
$ 3 gible and tactile

- self exploration

Limitations:

- Static color schemes
- challenge to animate
- production limitations
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Interactive Digital Media (IDM) has inherent strengths and limitations

? Strengths:

- easy to increase quantity

‘. p or scale

0.28 nm ps @ -easytoanimate or change
- easy to annotate
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Limitations:
'o - Disconnected from the
physical models

- not always tangible or
easy to manipulate ®
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Augmented Reality (AR) can combine the best of both mediums

;} Interactive

Physical
Digital Media

Models

Physical Models
with Augmented
Reality
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Web-based AR
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https://www.centerforbiomolecularmodeling.org/markMyweb/tempNsta/
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Try it out
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https://www.centerforbiomolecularmodeling.org/markMyweb/tempNsta/
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Try it out!
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https://www.centerforbiomolecularmodeling.org/markMyweb/tempNsta/
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Amino Acid Side Chain Chart
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Demo "Training Activity"

Water
Molecule

Amino Acid
Sidechain
Chart

388

Adenine (A)

Foam
Nucleotides
(AGTC)
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What is Aquaporin?

Loop C

LoopE  Repeat 2
(with NPA)

Repeat 1

1

P
N-terminus (with NPA) Loop D

Slide Deck
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Activity 1: Discovering Polarity Activity 2: States of Matter
- Covalent bonding - States of Matter

- Water Molecule Polarity - Impact of temperature

- Hydrogen bonding - Density

Discovering Polarity
Water Kit AR Acivity

Lorem isum sit voluptatem accusanirum daloremaus leudaniium, fotam rem aperism,
ue e 50 1D

10, NEmo Enm ip ‘st amat, conssctEnr,
adipinci veid
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Activity 3: Sorting Sidechains Activity 4: Folding Real Proteins
- Amino Acid Structure - Protein Structure/Function
- Amino Acid Chemical Properties - Principles that Drive Protein Folding
- Principles that Drive Protein Folding - Secondary Structures
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Immunoglobulin Fold
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Physical
Models

Interactive
Digital Media

Physical Models
with Augmented
Reality
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Where is this work going? What is next?

August Sept. Oict. Maow. Dec. Jan. Feb. March  April May June July August  Sept. Orct. Mo, Dec. Jan. Feb. March  April May June July
- Protein Activities Improve Improve
ummer Rework Ul Broad e Broad g
i . Activities ) Activities Launch
EAG Based on Feed back Water Activities Usability S R Education D A
Meeting Test Test PP
DNA Activities Tests Tests

W

Montly Activities to Try!
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Accessories sold separately.
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Beyond AR:
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Beyond AR: Protein Exploretorium

I E Outlook 5 SharePoint a 3DMD ] CBM 35 Hubspot [3 OneDrive PDB m Trelio @ Ockla  SW Shapeways @ Glowforge |3 Vibe Manager Meet... n LastPass (=) glTF Viewer [se] mind-ar >
-
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Display Format:

@® Backbone
O Spacefill

Color Scheme:

@® by Chain

© By Secondary Structure
O by Sidechain Property
O by Gradient

Printable Sequence (PDF)

Image of Protein (JPG)

Show All Sidechains Hide All sidechains

n-terminus
(start of the protein)

https://www.centerforbiomolecularmodeling.org/markMyweb/aqguaporinMightyModel/



https://www.centerforbiomolecularmodeling.org/markMyweb/aquaporinMightyModel/
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Scan this QR code and fill
out our survey!
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Transforming Science Learning



	Slide 1: Enhancing Molecular Models  with Augmented Reality (AR)
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Scan this QR code and fill out our survey!
	Slide 25

