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How do Proteins get their shape?

Think about it…

Observe the three examples of proteins pictured below.  Each protein has a unique shape due to its specific function in the body.  
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1. What is the critical characteristic that determines the function of a protein? Why / How?

2. List three things that you believe would impact the shape of a protein.

3. What determines the amino acid sequence of a particular protein?

Background Information
Proteins fold into specific shapes based on the characteristics of the amino acids that make them up.  Because amino acid sequence is crucial to the shape of the protein, this is known as its primary structure.  A protein also has a secondary, tertiary and quaternary structure based on amino acid interactions and their responses to the environment.  Below is a table of the characteristics of amino acids and their interactions.
	Characteristic
	Description

	Polar


	

	Nonpolar


	

	Acidic (-)


	Negatively charged

	Basic (+)
	Positively charged


4. The cell is filled with water, where the proteins are made. Where would you expect to see the polar amino acids?  Where would you expect to see the non-polar amino acids? (Away from the water or near the water? 

5.  How would you expect acidic (negatively charged) amino acids to interact with each other as well as towards basic (positively charged) ones?

Procedure
6.  Determine the amino acid sequence from the gene provided below:

	AA#
	1
	2
	3
	4
	5
	6
	7
	8

	DNA
	TAC
	GTC
	ACA
	ATA
	GTA
	ACC
	CAA
	AAA

	mRNA
	
	
	
	
	
	
	
	

	AA Abrev.
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	AA#
	9
	10
	11
	12
	13
	14
	15
	16

	DNA
	TTA
	CTA
	GGG
	CTT
	ACG
	TAA
	CCC
	TCT

	mRNA
	
	
	
	
	
	
	
	

	AA Abrev.
	
	
	
	
	
	
	
	


7. We are going to build a small section of the protein, Hemoglobin, which is responsible for carrying oxygen in red blood cells.  First, make sure your toober is straightened out with the metal bands equidistant from one another along its length.

8. Place your 16 individual amino acids along the toober in their correct order you determined in the table above.
9.  What level of structure does this represent within in the protein?


Checkpoint 1!  Have your teacher inspect your model to make sure it 

has been constructed correctly.
10.  Using the circular key, identify the properties of the individual amino acids in the chart below as either:  (N)on-Polar, (P)olar, Acidic(-), or Basic(+)
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	AA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Property
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


11.  Name the specific amino acids that would be attracted/repelled to/from each other:

12.  How will the non-polar amino acids behave?  What about the polar amino acids?

13.  Next, twist your toober so that the amino acids are interacting in the way you predicted.

Checkpoint 2!  Have your teacher confirm that you are folding your toober according to the molecular properties of the amino acids. 

has been constructed.
14.  What if the sequence of the amino acids changed?  Would this affect the shape the protein folded? Explain.

15.  What could cause the amino acid sequence to be different?
Name:





Insulin


Protein





Hemoglobin


Protein





Sonic Hedgehog


Protein





Fill in these descriptions!








