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The Action Potential
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Sodium moves into the cell
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Potassium moves out!
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Link

https://3dmoleculardesigns.com/wp-content/uploads/2022/09/StudentHandout_PartII_ModelingTheActionPotential_10-31-17.pdf


1. Sodium binds on intracellular side. 2. The pump is phosphorylated by ATP. 3. The pump shape changes, exposing 
the sodium to the extracellular space. 

How do we get back to a resting potential?



4. Binding affinity changes to 
release Na+, and take in K+. 

5. Phosphate detaches. 6. Original shape is restored, releasing K+ into 
the cell. 



Snap Snares and Neurotransmitters
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Make the neuronal 
membrane with:

5 straight yellow 
membrane pieces

2 wavy 
yellow  membrane 
pieces

2 curved membrane 
pieces



Snap Snares and Neurotransmitters
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Add :
2 green voltage-gated 
potassium pumps

2 orange voltage-gated 
sodium pumps

1 red voltage gated calcium 
pump

1 brown SNAP/SNARE 
protein

1 yellow transport protein



Snap Snares and Neurotransmitters
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To make vesicle:
Join 4 straight 
yellow membrane pieces

Then add 
4 GABA
1 red calmoldin
1 yellow transport protein 
1 brown SNAP/SNARE 
protein



Snap Snares and Neurotransmitters
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Let's model the GABAergic 
Synapse

1) Show action potential arriving 
at terminal end

2) Calcium channels open
What direction does Ca ion 
move?
Where do Ca ions bind?

3) SNAP/SNARE proteins interact 
to bring vesicle to membrane

4) GABA released into synaptic 
cleft.



Calcium Channels and Calmodulin
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Snap Snares and Neurotransmitters
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Mu- Opioid receptor and Enkephalins



16

Opioid Analogs
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G-coupled proteins
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Let’s model this!
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Downstream interactions
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Naloxone
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How do you think Narcan works?
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Let’s model!



Scan this QR code and fill out our survey!
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Show me your DNA molecule image 
and I’ll give you a model with AR 
enhancement as a thank-you gift!



TEKS
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(9) Science concepts. The student knows the significance of various molecules 
involved in metabolic processes and energy transfers that occur in living 
organisms. The student is expected to:

(E) identify and investigate the role of receptors in cell communication.
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