Protein Worksheet
1. List the 8 functional classes of protein and what they do 

a. Enzyme- catalysts that accelerate the rates of biological reactions

b. Regulatory proteins- regulate the ability of other proteins to carry out their function.

c. Transport proteins- transport specific substances from one place to another

d. storage proteins- store nutrients for future needs

e. contractile/motile proteins- move the organism

f. Structural proteins- scaffolding of the cell 

g. protective- immune, blood clotting

h. exotic- unique proteins, specific for odd jobs such as bacterial antifreeze

2. What functional groups are found in all amino acids?

An amine and a carboxylic acid is part of the general form of an amino acid (that’s why its called an amino acid!) Side groups (R) can contribute other functional groups

3. What is meant by the term zwitterion?

A zwitterion is a dipolar ion (contains both negative and positive charge within the molecule.) Amino acids at their isoelectric point are in their zwitterionic form.

4. Write the zwitterion structures of valine and phenylalanine
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5. Show what would happen to the structure of phenylalanine if the pH is decreased?  (Becomes more acidic)

H+ would attach to the O-, charge would be +1

6. Write out the structure of phe-val as a zwitterion
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7. Write a complete structural formula and an abbreviated formula (using three letter codes) for the tripeptide formed from tyrosine, serine (at C-terminal) and phenylalanine (at N-terminal).


[image: image5.emf]Phe-Tyr-Ser

H

3

N CH C

CH

2

O

N

H

CH C

CH

2

O

OH

NH CH C

CH

2

O

O

OH


8. What type of bonding is responsible for the primary structure of proteins?

The primary structure is the sequence of amino acids. Amino acids are held together by peptide bonds (amide linkages)

9. What kind of bonding between amino acid residues is most important in maintaining secondary structure?  What are the types of secondary structure that exist?

Both types of secondary structure (alpha helices, and beta sheets) rely on hydrogen bonding. When the hydrogen bonding occurs in coils, and alpha helix is obtained. When it occurs between peptides that are side by side, beta sheets are obtained. Also, more than one alpha helix can be coiled-these are also held together by hydrogen bonds.

10. What is the tertiary structure of a protein and how is it maintained?



The tertiary structure is the folding of the coiled/pleated amino acid chain.  It is held in a particular conformation by: salt bridges, hydrogen bonding, dispersion (non-polar) interactions, and disulfide linkages.
11. Illustrate H-bonding interactions using the side chains of Tyr and His (in their neutral forms).
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12. Describe denaturing of a protein and 5 ways this can be accomplished.
The term denaturation is used to describe changes in a protein's shape. Such changes maybe temporary or permanent. In either case the breaking of the stabilizing bonds of a protein leads to its inactivation.  

Any of the following conditions can bring about the denaturing of a protein:

· heat 

· pH 

· pressure 

· chemicals 

· heavy metals 

_1213723016.cdx

_1213723571.cdx

_1213724011.cdx

_1213723216.cdx

_1213722970.cdx

