Molecule to Organism Biochemistry Spring 2007

Some guidelines for studying metabolism

It is easy to become overwhelmed by the large number of reactions and molecules covered. Here is a list of guiding questions and goals to help provide structure to your study. You may not be able to answer all of them for every pathway, but these can provide some focus. Also, I want to repeat my suggestion that you create your own metabolic pathway chart.

· What is the overall result of a pathway? What is its importance to the cell or organism?

· What net changes in functional groups occur? Are there changes in C-C Bonds? Are there any oxidation or reduction reactions occurring?

· Where is this pathway located (at level of cell compartment, organ, and type of organism)? If materials have to move between compartments, how is this transport accomplished? When does it occur?

· What are the net reactants and products? (In particular, high energy phosphate compounds and electron carriers.) What is the net biochemical equation for the process? The net energy yield or cost?
· What are alternate routes in and out? Are there branch points that can lead to alternate products? How is it linked to other pathways? 
· To what degree is it reversible? How does a cell avoid futile cycles when there is the possibility of opposing pathways? 
· VERY important! What are the controls on this process? (At local level, whole cell level, organism level? Short term and long term?) What steps are committed steps or regulatory steps? 

How to do better on Jim’s take-home exams and homework assignments.

These are some common omissions and errors that, if corrected while proofreading, will result in more clarity, and a stronger evaluation. This list is based on observation of the last homework set that was turned in winter quarter.

Make sure that numerical responses have the appropriate units, and that the units are explicitly given in your answer. You are usually much better off keeping all dimensions with the values placed in equations. Use dimensional analysis to decide if your answer makes sense. (For example, last quarter I saw examples in which the Michaelis-Menten equation was used in which [S] was in g/l and Km was in moles/l, and they were simply added together-attention to units would have caught this.

Give answers in the appropriate number of significant digits. (Review or ask if you don’t remember.) Example of error: If the binding constant for avidin-biotin is given as 1 x 1015, and you give the binding energy with 6 digits, that is not correct.

The axes on graphs need to be labeled. A graph without labels contains no useful information.

When asked to give an example, the more specific the example the more likely I am to believe you understand the connection. Not so good response: “Attachment of chemicals to enzymes can change their activity.” Much better response: “The attachment of phosphate by protein kinases can regulate the activity of the protein.”  Even better: “The conversion of serine to phosphoserine, carried out by protein kinase A, regulates the activity of phosphorylase.”

