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How Cells Talk
Modeling how cells talk: 

making sense of 
synapses and signals



What questions will we answer 
today? (workshop goals) 

• What makes a good model? 
• What can we learn from the synapse model? 
• What do you find difficult when you are teaching about cell 

interactions? 
• Where do multidimensional models help with this topic? 
• How can you show cell communication, synapses, disruptions of 

communication between cells and signal transduction using this 
model? 





Synapse Construction Kit 
Walkthrough



Laying the Foundation: 
The Sodium Potassium Pump



Cell Communications Basics



Voltage gated vs. Ligand gated



Allosteric and Competitive interactions



Signal Transduction and 
Applications to other systems



Inspires questioning



Making claims



Rich Story Lines
Discuss membrane kit adaptation to 
model disruptions



Check out the CBM’s 

Model Lending Library



Timothy Herman, PhD

• Director of the Center for 
BioMolecular Modeling at MSOE

• Founding Partner of 3D 
Molecular Designs

• B.S. in Chemistry from the 
University of Nebraska

• Ph.D. in Biochemistry from 
Oregon State University. 

• Post-doctoral studies in 
Molecular Biology at Harvard 
Medical School.



Acetylcholinesterase (ACHE) 

an enzyme active site

From the Simple >>>>>>>>>>>>>>>>> to the Sublime





Neuromuscular 

Synapse Poster
David Goodsell Cellular 

Landscapes



Acetylcholinesterase

• globular structure

• deeply buried active site





Nature, 243, 136-137, 2003





Don’t tell your students this 

story….
...in 15 minutes

Instead, pose a series of challenges, or questions

• What are some possible mechanisms of insecticide 

resistance?

• How might you analyze the acetylcholinesterase 

enzyme found in insecticide resistant mosquitoes?

• How might we prevent the emergence of insecticide 

resistant mosquitoes?



Thank you for attending!

Apply for a Summer Course

cbm.msoe.edu

Acetylcholinesterase Active Site Cube©

Enzymes in Action Kit©

Synapse Construction Kit©

Stock Up Sale

Buy 4 or more for 25% off, 3 
for 20%, 2 for 15%



Invite your colleagues to register!

Proteins & the Protein Folding Problem

Proteins – Now that Everything has Changed

Wednesday, February 17, 2021 at 6:00 PM Central

Chromosomes & DNA

Making Connections Between DNA and Chromosomes!

Wednesday, February 24, 2021 at 6:00 PM Central

Genome Editing, I

CRISPR – As an Adaptive Immune System in Bacteria

Wednesday, March 10, 2021 at 6:00 PM Central

https://www.3dmoleculardesigns.com/Webinars4.htm


