Chemistry 4202

Clower

Exam 2 Review Topics


Here are some questions that will help you in studying for Exam 2. With the exam I will provide:

1. Any relevant pK values
2. Michaelis-Menten equation

3. Lineweaver-Burk equation (reciprocal of M-M eqn.)

4. A periodic table
Protein Function (Chapter 5):
· How are proteins classified according to function? What are some examples?

· What is the structure and function of myoglobin?

· What is a heme? Where is it located in a protein and what does it bind?

· What is fractional saturation ()? What does it measure?
· What is P50? What does it indicate? 
· What is the structure and function of hemoglobin?

· What are the T- and R-states of Hb?

· What is the Perutz mechanism?

· Draw plots of fractional saturation vs. pO2 for Mb and Hb. How do these plots describe O2 binding to each protein?)

· What does a Hill plot tell you?

· What is cooperative binding?
· What is the Bohr effect?
· What is 2,3-BPG? What does it do? How does it do it?
· What molecules compete with O2 for binding in Mb and Hb? Which bind preferentially?

· Chapter 5 problems: 1-6
Enzymes (Chapter 6):

· What is an enzyme? How are enzymes different from other catalysts?

· What is a catalyst? How do they work?

· What are the 6 classes of enzymes? What types of reactions are catalyzed by each class?

· What is an active site? How can we determine the structure of an active site?

· How does a substrate bind to an enzyme? How specific is this binding (i.e. can any molecule bind? Is it stereospecific?)?

· What is a cofactor? A coenzyme? What role do they play in the catalytic process?

· What are the 6 types of catalytic mechanisms? 

· Be able to describe what happens in each mechanism. 

· Also, be able to identify the individual catalytic mechanisms used in an example reaction scheme (i.e. if you were given a figure from section 6.4 for an enzyme we have not discussed, can you identify the catalytic mechanisms taking place?)

· What is the structure of lysozyme? How does lysozyme function? What is the structure of the substrate? What catalytic mechanisms are involved?
· What is Vmax? 
· What is KM? Under what conditions does it change?
· What is the Michaelis-Menten equation? What does it describe?

· How can you determine Vmax and KM from a Michaelis-Menten plot?
· What is kcat? What does it indicate?

· What is a specificity constant?
· What is a Lineweaver-Burk plot? How does it relate to a Michaelis-Menten plot?

· How can you determine Vmax and KM from a Lineweaver-Burk plot?
· What is the result of enzyme inhibition?

· What are the different types of enzyme inhibition? How do Vmax and KM (and Lineweaver-Burk plots) change with each type of inhibition?

· What are the three enzyme regulation mechanisms?

· What are allosteric enzymes? How do the kinetics of these enzymes differ from Michaelis-Menten kinetics? What effect does the presence of activators have? Deactivators?
· What is feedback inhibition?

· What are homotropic and heterotropic enzymes?

· What is the most common covalent modification of an enzyme? How is it accomplished?

· Chapter 6 problems: 1, 3-5, 7-10, 12, 15-16, 18
Carbohydrates (Chapter 7):

· What is the general formula of a saccharide?

· What is an aldose? Ketose? Triose? Pentose? Hexose? Pyranose? Furanose?

· What is the structure of glucose? Mannose? Ribose? Galactose? Ribulose? Fructose? Lactose? Sucrose? Maltose? (Be able to draw linear and/or Hayworth projections of these specific saccharides)

· Which carbon determines stereochemistry of a monosaccharide?

· What is an epimer?

· What is an anomeric carbon? An -anomer? A -anomer?

· What is mutarotation? Which form(s) of each saccharide are preferred? 

· What are the common sugar derivatives, and how are they named? (We have discussed 6)

· What is a glycosidic bond?

· What is a reducing sugar?

· What are homopolysaccharides? Heteropolysaccharides?

· What is the system used to name disaccharides?

· Describe the structure and function of the following polysaccharides: cellulose, chitin, starch, glycogen, glycosaminoclycans.

· What are glycoconjugates? What are the possible functions of the oligosaccharide portion of a glycoconjugate?

· Describe the structure and function of the following glycoproteins: proteoglycans, peptidoglycans
· What are O- and N-linkages? What amino acids are linked? What types of glycosidic bonds are involved?

· What methods are used to determine the structures of polysaccharides?

· Chapter 7 problems: 2-5, 8-11, 13-17
