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Mary Howard

Science Teacher at Washington 
Township High School in Sewell, NJ
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Mary Howard Basic Background

• Education:
➢Biochemistry

➢Physiology

➢Education

• Experience:
➢Researcher

➢Instructor

• Science 
Classroom 
Strategies
➢Lectures

➢Digital Activities

➢Laboratory 
Activities

➢Projects

➢Assessments
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Icebreaker
Let’s Get Talking with 

Conversation Cubes



Amino Acid Starter Kit

Resources found at: 
https://3dmoleculardesigns.com/classroom_resources/flow-
of-genetic-information-kit/

https://3dmoleculardesigns.com/classroom_resources/flow-of-genetic-information-kit/
https://3dmoleculardesigns.com/classroom_resources/flow-of-genetic-information-kit/


Resources and Materials
Kits Used in this workshop:
• Amino Acid Building Block Models
• Amino Acid Starter Kit
• Codon Chart
• Handouts



Lab: 
Enzymes in Action

Resources for this lab found at: 
https://3dmoleculardesigns.com/classroom_resources/enzymes-in-action-
kit/

Let’s Take A Peek!

https://3dmoleculardesigns.com/classroom_resources/enzymes-in-action-kit/
https://3dmoleculardesigns.com/classroom_resources/enzymes-in-action-kit/


Protein Structure

How can students learn the concept of the Protein 
Structure through Modeling?



Protein Structure

• Primary Structure

• Secondary Structure

• Tertiary Structure

• Quaternary Structure

How can students learn the concept of the Protein 
Structure through Modeling?



Amino Acid Structure

Protein Structure; How do I start?



Amino Acid Building 
Block Kit

Resources found at: 
https://3dmoleculardesigns.com/classroom_resources/flow-
of-genetic-information-kit/

https://3dmoleculardesigns.com/classroom_resources/flow-of-genetic-information-kit/
https://3dmoleculardesigns.com/classroom_resources/flow-of-genetic-information-kit/


Can you Build an 
Amino Acid?



Model Color Coding Key

Carbon (black)

Oxygen (red)

Nitrogen (blue)

R-Groups Representing 
Side Chains

Hydrogen (white)

Hydrogen Bonds (short 
white posts)

Single Covalent Bonds 
(short, gray, thick post)

Double Covalent Bonds 
(long, gray, thin post)

Link Remover
13



Proteins Are Made of Amino Acids



Can you Build 
Polypeptides?



My Favorite:

Listen for whispers of “Whoa” as your students notice the 
water molecules that appear when peptide bonds form!
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Challenge your students:

Can you make a dipeptide? Polypeptide?



•  Topics to Explore

• Dehydration Synthesis and Hydrolysis

• Covalent Bonding 

• Amino Acid Side Chains

Highlights: Versatility





Protein Structure

• Primary Structure

• Secondary Structure

• Tertiary Structure

• Quaternary Structure

How can students learn the concept of the Protein 
Structure through Modeling?



Protein Structure



Why and How Do 
Polypeptides Fold 
into their Protein 
Structure?



Amino Acid Starter Kit

Resources found at: 
https://3dmoleculardesigns.com/classroom_resources/flow-
of-genetic-information-kit/

https://3dmoleculardesigns.com/classroom_resources/flow-of-genetic-information-kit/
https://3dmoleculardesigns.com/classroom_resources/flow-of-genetic-information-kit/


Classroom Tips: 

Supplies:
oProtein Folding Kit

• Amino Acid Side Chain Chart

oMeter/Yard Stick

oLab Handout



Amino Acid Starter Kit

• Give it a try!





Highlights: Students See Side Chains 
Sorted by Their Chemical Properties
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Protein Folding
• Give it a try!



Classroom Tips: 

Pick:
o6 Hydrophobic side chains

o2 Acidic side chains

o2 Basic side chains

o2 Cysteine

o3 Hydrophilic



My Favorite: 

Listen for whispers of “Whoa” as your students notice the 
water molecules that appear when peptide bonds form!



•  Topics to Explore

• Patterns Within and Between Side Chains

• Discuss Chemical Properties of Side Chains

• Examine Different Secondary Structure

Highlights: 
Concept of Structure/Function 



What’s Next?

•I finished the lab, Now What?



Examples and Suggestions

•Enzymes:

oEnzyme Action

oLactose 
Intolerance

•Hemoglobin:

oGenetics

oHemoglobin 
Disorders



Lab: Enzymes in Action

Resources for this lab found at: 
https://3dmoleculardesigns.com/classroom_resources/enzymes-in-action-kit/

https://3dmoleculardesigns.com/classroom_resources/enzymes-in-action-kit/
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Highlights:
• Enzyme Substrate Interaction
• Active Sites and Specificity
• Competitive/Allosteric Inhibition
• Lock-and-Key/Induced Fit

Lab: Enzymes in Action



Activity: Lactose Intolerance

Sources for this activity found at: 
https://www.biointeractive.org/classroom-resources/making-
fittest-got-lactase-co-evolution-genes-and-culture

Got Lactase? Making of the Fittest
The Co-evolution of Genes and Culture



Activity: Lactose Lab

Sources for this activity found at: 
https://www.sciencetakeout.com/product/enzymes-and-
lactose-intolerance-group/ 

Science Take-Out
Enzymes and Lactose Intolerance



Activity: Hemoglobin Disorders

Sources for this activity found at: 
https://learn.genetics.utah.edu/content/genetics/hemoglobin



Resources for this lab found at: 
https://3dmoleculardesigns.com/classroom_resource
s/s-globin-folding-kit/

Activity:  





Reflection Activity

•Where do you see this fitting into your 
curriculum?

•What Lingering Questions Do You Still Have?

•What Does This Look Like Implemented in 
Your Classroom?

•What Other Resources Would You Use With 
this topic? (Make a Suggestion!)



Give Away!  

Enzyme in Action Kit

•Purchase kits at 3dmoleculardesigns.com. 
•Receive 20% off most items in our catalog with Discount Code FC23..



Resources and Materials

Kits Used in this workshop:
• Amino Acid Building Blocks 

Amino Acid Starter Kit
• Enzymes in Action Kit

•Purchase kits at 3dmoleculardesigns.com. 
•Receive 10% off most items in our catalog. Student Modeling Packs are not 

eligible for discount.
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Summer Course 2024
Modeling the Molecular World

Join us in Milwaukee 
for hands-on discovery and professional development 

                               July 29 – Aug 2 OR Aug 5 – 9    

   

Bring an empty suitcase! 
You'll take home all these classroom 
resources!

Scan to register!





Stop by and See Us at the 
3d molecular designs 

Booth  
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