[bookmark: _GoBack]Name: ____________________________________________Date: _______________       					      						 
	Activity 1 – Modeling the Structure of Protein




Adapted from: https://www.cabarrus.k12.nc.us/site/handlers/filedownload.ashx?moduleinstanceid=21698&dataid=32418&FileName=Protein%20Folding.pdf

Protein Folding Instructions
Background: Proteins are the molecules that carry out most of the cell’s day-to-day functions. While the DNA in the nucleus is "the boss" and controls the activities of the cell, it is the proteins that "do the work." In this activity you will examine the structure of proteins. 

Proteins are made from a chain of amino acids and are folded into a variety of shapes. A chain of amino acids is called a polypeptide chain. A protein may consist of one or more polypeptide chains. The shape of the protein will determine its function. 

Procedure: To help you understand how a protein is constructed and how its structure is related to its function, you and your lab partner(s) will build a model of a protein. A protein’s shape, and ultimately its function, is determined by four levels of structure. 

1. Take a pipe cleaner and some (5-8) beads and string the beads onto the pipe cleaner. (Leave a little of the pipe cleaner at each end free so that you can fold it back to prevent the beads from falling off.) The beads represent the amino acid sequence in a polypeptide that was specified by the DNA. 

 2. The secondary structure of a protein results when parts of the polypeptide coil or fold. Take your string of beads and either fold the strand back and forth accordion style, or coil it around your pencil to form a spiral, or do a little of both. You have now made the secondary structure. 

3. The third level of organization is called the tertiary structure, and this is created when the folded, twisted chain of amino acids folds back on itself to form the overall shape of the polypeptide. Take your polypeptide chain and fold it so that the free ends meet. 

4. Many proteins are made of more than one polypeptide chain. Take your polypeptide chain and join it with the polypeptide chain of your lab partner and two or three other students. You now have a protein model that is demonstrating quaternary (4th level) structure. The shape of your molecule will determine its function. 

5. Straighten out your pipe-cleaner, remove the beads and put them back in the dish. Each color of bead represents one of the 20 possible amino acids: 
Red = methionine (met) 
Orange = leucine (leu) 
Yellow = cysteine (cys) 
Green = threonine (thr) 
Blue = glutamic acid (glu)

Analysis Questions:

1. Why are proteins such important molecules in living cells? 





2. If we use an analogy that compares a cell to a factory, why could DNA be called "the boss" and proteins be called the "the factory workers"? 







3. Why are proteins among the most diverse macromolecules (think about your protein molecule compared to the others in the class)? 





