


Welcome to MAPS!
Modeling a Protein Story

http://www.youtube.com/watch?v=jgGMvMfdcY8&t=56




Enzymes in Action Kit 





Workshop Learning Goals

● Demonstrate how the unique properties of the 20 amino 
acids determine the final shape of the protein

● Demonstrate how modifications to the enzyme active site 
affect its reactivity

● Apply knowledge of enzymes to explain the results of the 
catalase lab









WHAT PATTERNS DO YOU SEE 
AMONG THE SIDE CHAINS?

WHAT QUESTIONS DO YOU HAVE? 
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WHAT ARE  THE 
DIFFERENCES BETWEEN 
THE HYDROPHOBIC AMINO 
ACIDS AND THE 
HYDROPHILIC AMINO ACIDS?
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WHAT CAUSES PROTEINS TO 
FOLD  INTO THEIR 3-D 
SHAPES? MAKE A PREDICTION
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 SIX HYDROPHOBIC

THREE HYDROPHILIC

TWO ACIDIC

TWO BASIC

TWO CYSTEINE
 

A TOTAL OF FIFTEEN SIDE CHAINS



IN ANY ORDER ARRANGE YOUR AMINO ACIDS 
EQUIDISTANT FROM EACH OTHER.  
YOU HAVE MADE A POLYPEPTIDE. 



LET’S “FOLD” IT INTO A 
PROTEIN

ROTATE THE 
HYDROPHOBIC AMINO 
ACIDS TO THE INSIDE



CONTINUE  “FOLDING” 

BRING THE ACIDIC 
AND BASIC SIDE 
CHAINS UNTIL THEY 
ARE TWO CM FROM 
EACH OTHER



MAKE SURE THAT YOU ALSO 
ROTATE ANY HYDROPHOBIC 
SIDE CHAINS THAT MOVE 
OUT OF PLACE. 

THROUGHOUT THIS WHOLE 
EXERCISE FIND A SHAPE IN 
WHICH ALL THE PROPERTIES 
APPLY.



CONTINUE “FOLDING” 

POSITION THE 
CYSTEINES SO THEY 
ARE OPPOSITE EACH 
OTHER.



CONTINUE “FOLDING” 

FINALLY ROTATE THE 
HYDROPHILIC SIDE 
CHAINS SO THEY ARE 
ON THE OUTER 
SURFACE



THE FINAL SHAPE OF 
THE PROTEIN IS 

CALLED THE  
TERTIARY STRUCTURE



WHY DIDN’T YOUR PROTEINS ALL LOOK THE 
SAME? 
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THE IMPORTANCE OF SECONDARY STRUCTURE

ALPHA HELIX
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HOW DO SECONDARY  

STRUCTURES 
STABILIZE A PROTEIN? 
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HOW DO SECONDARY  

STRUCTURES 
STABILIZE A PROTEIN? 
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WHAT ABOUT QUATERNARY STRUCTURE? 



Catalase

Case study and a 
multi-day wet lab that 

allows students to 
explore and 

manipulate enzyme 
actions



Catalase Lab 

Case study and a 
multi-day wet lab that 

allows students to 
explore and 

manipulate enzyme 
actions



Enzymes in Action KitEnzymes in Action - Student 
Modeling Pack



Catabolism 
Anabolism

Lock and Key Model Induced Fit Model 
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Enzyme 
Specificity



 HYDROGEN PEROXIDE WATER 



WATER  HYDROGEN PEROXIDE 
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Competitive 
Inhibition



 NO TREATMENT COPPER SULFATE 
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Non-competitive 
Inhibition



 NO TREATMENT 
ETHANOL 

or
EDTA
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Modeling Catalase‘s Active Site



COMPARING ACIDS AND 
BASES
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COMPARING COLD AND HEAT
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COMPARING COLD AND HEAT





Assessment Time



Workshop NGSS Connections 

SEPs CCCs DCIs
Asking Questions Patterns HS-LS1-1

Developing and Using 
Models

Cause and Effect HS-LS1-2

Constructing Explanations Structure and Function LS-1A 

Stability and Change LS-1C 

 Scale, Proportion, and 
Quantity 

LS-1D 



3D Printing for the Bioscience Classroom

Three day workshop, designed to get your students building unique and 
personalized physical models of proteins and other molecular 

structures!

July 18-20, 2022 - Milwaukee, WI

http://www.youtube.com/watch?v=UIrLyE7iz50





