Biochemistry Packet

Part 1: Proteins
Directions: Using chapter 24 in the Chemistry 1 book to answer the following questions about proteins

1. Proteins are organic __________________________ made of ___________________________________

2. List the four parts of an amino acid

3. Draw one amino acid below and label/color code the four parts

4. How do you think the name “amino acid” was derived? 

5. When an amine group and carboxylic group combine, the new functional group formed is called  a(n) __________________

6. What kind of reaction is this? 

7. When two amino acids bond they form a ______________ bond.  

*Strictly speaking a protein is not made of amino acids because once they bond, a water molecule is lost.  Instead we say proteins are made of “amino acid residues”.  However, knowing the amino acids a peptide is made from is helpful for naming it.  Polymers are similar – we give polyethylene the name of its monomer even though there are no double bonds in the polymer.  

8. Draw the reaction for the formation of a glycine-cysteine bond.

9. What is the difference between

a. Dipeptide

b. Polypeptide

c. Protein

10. Circle the two peptide bonds in the polypeptide below.
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11. Identify the three amino acids in the polypeptide above (hint: limit the amino acids to those on page 776) 

12. Proteins have 4 levels of structures

a. Primary: the order of the amino acids written in 3-letter abbreviations (e.g. ala-lys-gly)
i. Give the primary structure for the peptide above.

b. Secondary (described on pg 778): gives a 3-D shape to polypeptide because of ______________________ bonds between the ______________________ group and the ____________________ group of amino acid residues. 

i. Two kinds of secondary structure are: 
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c. Tertiary: gives more 3-D shape – show how protein folds.  See figure to the right: 
i. Tertiary structure results from the interactions of R groups, “side chains”.

1. Ionic bond

a. How could an amine group and carboxyl group form an ionic bond? 

2. Hydrogen bonds

a. List three amino acids that could form hydrogen bonds

3. Van der Waals forces

a. List two amino acids that could experience van der Waals forces

d. Quaternary: describes how separate polypeptide chains bond together to form a large biologically important molecule like hemoglobin.  See figures 24-6 pg 779 and sketch the quaternay structure of hemoglobin.
13. List and describe 4 functions of proteins: 

	Protein Type
	Function
	Example

	
	Speeds up reaction without getting used up.  

Lowers ___________________________ by stabilizing the transition state.
	

	Transport Proteins
	
	

	
	
	Collagen

	
	Messenger molecules that carry signals from one part of the body to another.  


	

	Energy Sources
	 When there is not enough sugars and fats available to metabolize, the body will use protein for energy
	


Lysine, valine, serine
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