Chemistry 4202

Clower

Exam 1 Review Topics


Here are some questions that will help you in studying for Exam 1. With the exam I will provide:

1. Any relevant pK values
2. A periodic table
Water (Chapter 2):
· What are some physical properties of water?
· Describe the structure and hydrogen bonding of water.

· What are some unusual properties of water, and what are the consequences of these properties?

· What are the intermolecular forces important in biochemistry? Which are the strongest? Weakest?

· Which substances are soluble in water? Insoluble?

· What is the motivation for solvation?

· What is the hydrophobic effect? What is the motivation for this phenomenon?

· What are amphipathic (amphiphilic) molecules? How do they aggregate?
· What are colligative properties?

· What is osmotic pressure?

· How does osmolarity differ from molarity?

· Define isotonic, hypertonic, hypotonic. What happens to a cell in a hypertonic (or hypotonic) solution?

· Describe the acid-base chemistry of water, including autoionization, Kw, pH, acid-base reactions, pKa. 

· What is the molarity of water?

· What is the Henderson-Hasselbalch equation?

· What is a buffer? How do you choose a buffer for a particular pH?

· Describe the titration of an acid with a base. What does the titration curve look like? Where is the equivalence point? Buffering region? pKa? what is the predominant species at each point on the curve? 

· What is a polyprotic acid? Describe the titration of a polyprotic acid.

· Chapter 2 problems: 2-13, 16.

Amino Acids (Chapter 3):

· What is the general structure of an amino acid?
· What are the side chains for the 20 standard amino acids?

· What are the characteristics of these side chains (acidic, basic, nonpolar, aromatic, polar)?

· What are the three letter abbreviations for the 20 standard amino acids?

· What is a zwitterion?

· Describe the acid-base properties of amino acids. What groups are ionizable? At what pH? What does the titration curve look like?
· Be familiar with Table 3-1. You do not need to memorize the table, but you should be able to interpret it.

· Be able to compare pH and pK to determine if a given ionizable group is protonated or deprotonated, and therefore the charge on that group.

· Be able to identify the predominant structure/charge of a given amino acid at a given pH.

· What is pI? How is it calculated? What is the structure of a given amino acid at the pI?
· What are D and L configurations? What is the reference compound? How do D and L relate to optical rotation?

· What is the stereochemistry of amino acids found in proteins? Draw the Fischer projection for a given amino acid in the correct configuration.

· What is a nonstandard amino acid?

· Describe the formation and structure of peptide bonds. Be able to draw a peptide bond between two given amino acids.

· How do you determine the N-terminus and C-terminus of a given polypeptide?

· How do you name a polypeptide?

· What are some methods used to separate/purify proteins? Be able to describe how solubility is used in this process.
· What are the different types of chromatography? How are they similar? Different? How does each separate the components of a mixture?

· What factors should be controlled during protein purification?

· How is UV/Vis used in protein separation/purification?

· What is the theory behind electrophoresis? What is the cathode? Anode? Be able to predict the direction of migration of a protein or amino acid at a particular pH.

· What are some methods used for protein sequencing? How do they work? What information does each method provide?

· What is the Sanger method? What is Edman degradation?

· How are proteins fragmented? Why are proteins fragmented?

· What are the two methods to cleave disulfide bonds? What are the advantages/disadvantages of each?

· Be familiar with the different methods of enzymatic and chemical cleavage.
· Use information gleaned from end-group analysis, hydrolysis, and fragmentation to determine the primary structure of a protein.

· Chapter 3 problems: 1-5, 7, 10-13, 15, 18.

Protein Structure (Chapter 4):

· Describe the four levels of protein structure. What stabilizing interactions are involved in each?
· What is a “native” structure? How does this differ from a conformation?

· What are torsion/dihedral angles?

· What are the most common types of secondary structure? Describe the structure of each, including location of hydrogen-bonding. What factors affect the stability of secondary structure? What amino acids (if any) are typically involved (or not involved) in each type of secondary structure?

· What is a -turn? Describe the structure, including location of hydrogen-bonding. What amino acids (if any) are typically involved (or not involved)? 
· What is a Ramachandran diagram? What does it show you? Which amino acids are typically excluded from the diagram? Why?

· What are fibrous proteins? Give examples, and describe the structure of each.
· What are globular proteins?

· How is tertiary structure determined? Describe the techniques used and the limitations of each.

· What are the trends in tertiary structure?
· What is supersecondary structure?

· What is a domain?

· What is an oligomer? Subunit? Protomer?

· Describe the process of protein folding.

· What is protein denaturation? How are proteins denatured? What are the requirements for renaturation?

· What are chaotropic agents?

· Chapter 4 problems: 1-7, 9.
